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/ V\ /1.1 Pai sO Boole P\

@ Cac dinh nghia

®Bién logic: dai lugng biéu dién
Chuong 1. , bang ky hiéu nao dé, I8y gia tri 0
Cac ham logic co ban hodc 1

®Ham l6gic: nhdm cac bién logic
lién hé véi nhau qua cac phép
toan logic, 18y gia tri 0 hoac 1

®Phép toan logic co ban:

\_ . \ 2/!@(’\(TA\ND), HOAC (OR), PHU DINH /
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/1.1 Pai s6 Boole V\

# Biéu dién bién va ham ldgic
®Biéu d6 Ven:

Mdi bién 18gic chia
khoéng gian thanh 2
khéng gian con:

-1 khéng gian con:
bién 13y gia tri dung
(=1)

-Khong gian con
con lai: bién 1dy gia

k tri sai (=0)

http://cnpmk51-bkhn.org 5

A hoac B AvaB

/1.1 Pai so Boole

=\

# Biéu dién bién va ham légic

®Bang that:
Ham n bién sé co:

n+1 cot (n bién va

gia tri ham)
2" hang: 2" t6 hap

bién

Vi du Bang that ham
Hodc 2 bién

A B | F(AB)
0 0 0

0 1

1 0 1

1 1 1

http://cnpmk51-bkhn.org

/1.1 Pai s6 Boole V\

# Biéu dién bién va ham légic
®Bja Cac-no:

S6 6 trén bia Cac-nd B 0O 1
bdng s6 dong bang

that 0 0 1
Vi du Bia Cac-n6 ham

Hodc 2 bién 1 1 1

http://cnpmk51-bkhn.org 7

/1.1 Pai so Boole

=\

# Biéu dién bién va ham légic
®Biéu do thdi gian:

La do6 thi bién thién
theo thdi gian cua

1
0
ham va bién légic g
1
0

Vi du Biéu do

thai gian cua
ham Hoac 2 bién

t

http://cnpmk51-bkhn.org
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/1.1 Pai sé Boole V\ /1.1 Pai so Boole P\

& Cac ham lagic co ban ¢ Cac ham 16gic cc ban
®Ham Phu dinh: ®Ham Va:
A B |F(AB)
Vi du Ham 1 bién F(A) Vi du Ham 2 bién 0| 0| O
F(A) = A o 1 F(A,B) = AB 0 !
0 1 0 0
1 1 1

http://cnpmk51-bkhn.org 9 http://cnpmk51-bkhn.org 10

/1.1 Pai so6 Boole >\ /1.1 Pai so6 Boole >\

@ Tinh chat cac ham légic co ban
® TOn tai phan tU trung tinh duy nhat cho phép toan
Hodc va phép toan Va:
A+0=A Al=A
® Giao hoan: A+B=B+A A.B=B.A
" Két hgp: A+ (B+C) = (A+B)+ C=A+B+ C
A.(B.C)=(AB).C=A.B.C
® Phan phai: A(B+C) = AB + AC
A + (BC) = (A+B)(A+C)
® Khéng c6 s6 mii, khong cé hé sé:

A+A+...+A=A AA...A=A

1y, \_ TPREPbl AN A A+A=1 AA=0 Y,

http://cnpmk51-bkhn.org 11 http://cnpmk51-bkhn.org 12

€ Cac ham l6gic cc ban
®Ham Hoac:

>
@
(@]
-n

Vi du Ham 3 bién
F(A,B,C)=A+B+C

H|lr|lr|r|lO|l]O|lO|O
=|lmrlO|lO|lr]|»r]|O|O
_HlO|lRr|O|lRr]|]O|+]|O
I e R K=

-
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/1.1 Pai so6 Boole

2

¢ Dinh ly D& Mooc-gan
= Trudng hop 2 bien A+B=AB
AB=A+B

F(Xil+l') = F(ZI'I+)
& Tinh chat déi ngau

= T6ng quéat

+ & e 01
A+B=B+A < AB=BA
K A+ 1=1 & AO0=0

/

http://cnpmk51-bkhn.org
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/1.2 Bi€u dién cac ham lagic

2

¢ Dang tuyén va dang hdi

® Dang tuyén (tdng cac tich) F(x,y,z) =xyz+X Y +X z
® Dang hoi (tich cac téng)

Fx,y,2) =(x+y +2)(X+Y)(X +Y +2)
& Dang chinh qui

® Tuyén chinh qui  F(x,vy,2) = Xyz + X Yz + Xyz

® Hoi chinh qui F(x,y,2) =(X+Yy+2)(X+Y +Z)(X+VY + Z)

\Khéng phai dang chinh qui tlic la dang don gian hoéa

http://cnpmk51-bkhn.org

/1.2 Biéu dién cac ham légic

@ Dang tuyén chinh qui
= Dinh ly Shannon: T&t ca cac ham 16gic cé thé trién
khai theo mét trong cac bién dudi dang téng cla 2
tich 16gic:
F(A,B,...,Z) = AF(0,B,...,Z) + AF(1,B, ..., 2)
Viduy F(A,B) = AF(0,B) + AF(1,B)
F(0,B) = B.F(0,0) + BF(0,1)
F(1,B) = BF(1,0) + BF(1,1)

F(A,B) = ABF(0,0) + ABF(0,1) + ABF(1,0) + ABF(1,1)
Nhan xét

2 bién — Téng 4 s6 hang, 3 bién — Téng 8 s6 hang
n bién — Téng 2" s6 hang

http://cnpmk51-bkhn.org 15

2

/

/1.2 Bi€u dién cac ham lagic

2

¢ Dang tuyén chinh qui
Nhan xét
Giad triham =0 —
s6 hang tuang Ung bi loai
Gidtriham =1 -
s6 hang tuong (ng bang tich cac bién

/

http://cnpmk51-bkhn.org
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/1.2 Biéu dién cac ham légic

2

¢ Dang tuyén chinh qui

pd
w
(@]
-n

Vi du
Cho ham 3 bién F(A,B,C).

Hay viét biéu thirc ham

dudi dang tuyén chinh qui.

H|lH|lr|r|lO|l]O|lO|O
Rl |lO|lO|lr ]| ]|O|O
Rrlo|lr|lo|r|~]|+~]|O

N

_HlO|lRr|O|lR]|]O|+|O

http://cnpmk51-bkhn.org
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/1.2 Bi€u dién cac ham lagic

2

Dang tuyén
chinh qui

>
vy}
(@]
-

F(A,B,C)=A B C+A B C+

ABC+ABC+

ABC

Rl |lRr|r|lO|l]O|lO|O
=|lr|lO|lOlr]|r]|O|O
Rrlo|lr|lo|r|~]|+~]O

\

=l|lO|lr|O|lRr]|]O|~]|O
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/1.2 Biéu dién cac ham légic

2

@ Dang hoi chinh qui
= Dinh ly Shannon: T&t ca cac ham 16gic cé thé trién
khai theo mét trong cac bién dudi dang tich cua 2
tong logic: B
F(A,B,...,Z) =[A+F(,B,...,2)].[A +F(0,B, ..., 2)]

Vidu  pa gy A+ F(LB)[A + F(O,B)]

F(0,B) = [B + F(0,1)][B + F(0, 0)]

F(1,B) = [B + F(1,1)][B + F(1,0)]

F(A,B) =[A +B+F(1,1)][A +B+F(1,0)]
Nhan xét [A+B+F(0,1)][A +B +F(0,0)]

2 bién — Tich 4 s6 hang, 3 bién — Tich 8 s6 hang
n bién — Tich 2" s hang

/

http://cnpmk51-bkhn.org
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/1.2 Biéu dién cac ham lagic

2

¢ Dang hoi chinh qui

Nhan xét
Gidtriham =1 -
s6 hang tucng ng bi loai
Giad triham =0 — ]
s6 hang tuong ('ng bang téng cac bién

/

http://cnpmk51-bkhn.org
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2

/1.2 Biéu dién cac ham légic
& Dang hoi chinh qui
A B C F
0 0 0 0
0 0 1 1
Vi du
Cho ham 3 bién F(AB,C). o | 1 | 0 |1
Hay viét biéu thic ham 0 1 1 L
dudi dang hoi chinh qui. 1 0 0 0
1 0 1 1
1 1 0 0
k 1 1 1 1
http://cnpmk51-bkhn.org
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/1.2 Bi€u dién cac ham lagic

2

Al B | C F
Dang hoi chinh o[ o] oo
qui oo 1|1

_ o 0 1 0 1
F=(A+B+Q(A+B+OQA+B+Q [, 1 1 1

1 0 0 0

1 0 1 1

1 1 0 0

\ 1 1 1 1

http://cnpmk51-bkhn.org
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/1.2 Biéu dién cac ham légic

2

# Biéu dién dudi dang s&
= Dang tuyé&n chinh qui

RABO=R1,2357)

= Dang héi chinh qui

RABO=1046)

http://cnpmk51-bkhn.org
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/1.2 Biéu dién cac ham lagic

2

& Biéu dién dudi dang s6
ABCD

‘ = Ax8+Bx4 + Cx2 + Dx1
LSB (Least Significant Bit)

MSB (Most Significant Bit)

= Ax23 +B x22 + Cx2! + D x2°

http://cnpmk51-bkhn.org
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/1.3 Tdi thi€u héa cac ham ldgic V\

® Muc tiéu: S6 s6 hang it nhat va sé bién it nhét
trong moi s6 hang
® Muc dich: Giam thiéu sé lugng linh kién
® Phucong phap: - Dai s6
- Bia Cac-no
= Phuong phap dai s6
(A+B)(A+B)=B (1)
AA+B)=A (2"
A(A+B)=AB (3"

(1) AB+AB=B
(2) A+AB=A
(3) A+AB=A+B

http://cnpmk51-bkhn.org 25

/1.3 Toi thi€u héa cac ham logic P\

® Mot s6 quy tic téi thi€u hda:

v'C4 thé t6i thi€u hod moét ham légic béng cach
nhém cac s6 hang.
ABC + ABC + ABCD =

AB + ABCD =
A(B + BCD) = A(B + CD)
v'Cé thé thém s6 hang d& cé vao mot biéu
thirc l16gic. B B B
ABC + ABC + ABC + ABC =
ABC + ABC + ABC + ABC + ABC + ABC =

\ BC+ AC + AB j

http://cnpmk51-bkhn.org 26

/1.3 Tdi thi€u héa cac ham ldgic V\

® Mot s6 quy tic toi thiéu héa:
v (,:é tAhé’ loai di s6 hang thira trong mdt biéu
thute logic AB+BC+AC =
AB +BC+AC(B +B) =
AB +BC + ABC + ABC =
AB(1+C)+BC(1+A)=AB+BC

v'Trong 2 dang chinh qui, nén chon cach biéu
dién nao cd s6 lugng s6 hang it han.

. /

http://cnpmk51-bkhn.org 27

/1.3 Toi thi€u héa cac ham logic P\

* Phuong phap bia Cac-né

BC

*\_00 01 11 10 e\ 0 1
00
0 ol 1| 3] 2 oL !
01| ,| 5
1
4 5 7 6 11 . .
10 4 5
\ http://cnpmk51-bkhn.org {
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/1.3 Tdi thi€u héa cac ham ldgic V\

e Phudng phap bia Cac-no6

CD

AN_00 01 11 10
00 of 1| 3] =2

01 4 5 7 6

11 12 13 15 14

K 10 8 9 11 10 /

http://cnpmk51-bkhn.org 29

/1.3 Toi thi€u héa cac ham logic P\

Cac quy téc sau phat biéu cho dang
tuyén chinh quy. Bé dung cho
dang héi chinh quy phai chuyén
tuong ducong

http://cnpmk51-bkhn.org 30

/1.3 Tdi thi€u héa cac ham ldgic V\

e Qui tdc 1:nhém cac 6 sao cho s8 lugng 6 trong nhém & mot
s8 luy thira cta 2. Cac 6 trong nhém c6 gia tri ham clng bang 1.

CD CD
AN\ 00 01 11 10 4A8\_00 01 11 10
00 00 L.

01 EB 01 1 1
11 (l_q 11 1 1

q | ] 0 G

http://cnpmk51-bkhn.org 31

-

/1.3 Toi thi€u héa cac ham logic P\

e Qui t&c 2: S8 lugng 6 trong nhém lién quan
V@i s8 lugng bién co thé loai di.

Nhém 2 6 — loai 1 bién, nhdm 4 6 — loai 2 bién,
... nhdm 2" 6 — loai n bién.

BC

A 00 01 11 10 FABC)=ABC+ABC
0 m =BC

1|
. /

http://cnpmk51-bkhn.org 32
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A

00 01 11 10
0 FTﬁ 1|
1 1
BC

00 01 11 10

B

/1.3 Tdi thi€u héa cac ham ldgic V\
BC

F(A,B,C)=A C+BC

F(A,B,C)=BC+AB

/1.3 Toi thi€u héa cac ham logic

=\

CD

AB 00, 01 11 10
00 1 1

|

10| ¢ 1

/

http://cnpmk51-bkhn.org
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offr | * F(A,B,C,D)=B C+B D

/
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/1.3 Tdi thi€u héa cac ham ldgic

2

e Qui tdc 3: Trudng
hgp c6 nhitng gia tri
ham la khong xac
dinh  (khéng chéc
chdn luén bang 0
hodc khdéng chdc chan
ludn bdng 1), cé thé
coi gid tri ham la
bdng 1 dé& xem c6 thé
nhom dugc vdi cac 6
ma giad tri ham xac
dinh bang 1 hay
khong.

AB

CD

00 01 11 10
00| 1 1
ot | 1)
ulC - [
10 - -

F(A,B,C,D)=B C+B C

http://cnpmk51-bkhn.org
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/Béi tap chuong 1 (1/3)

=\

1. Chitng minh céc biéu thic sau:

3 AB+AB-AB+AB
) AB+A C=(A+C)A+B)
c)

AC+BC=AC+BC

2. Xay dung bang that va viét biéu thic l6gic ctia ham F
xac dinh nhu sau:
a) F(A,B,C) = 1 (g vd&i t6 hgp bién cb s6 lugng bién
bang 1 1& mét s6 chan hodc khéng c6 bién nao bang 1.
Céc trudng hgp khac thi ham b&ng 0
b) F(A,B,C,D) = 1 'ng vGi t8 hop bién cé it nhat 2 bién
bang 1. Céc trudng hgp khac thi ham bang 0.

/

http://cnpmk51-bkhn.org
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[Béi tap chuong 1 (2/3)

2

bang cac phuong phap sau day:
a) Bang that

b) Bia Cac-n6

c) Biéu db thdi gian

e) Biéu thlc dang hdi chinh qui

3. Trong mét cudc thi co 3 giém khao. Thi sinh
chi dat két qua néu c6 da s6 glam khao trd Ién
danh g|a dat. Hay biéu dién mai quan hé nay

d) Biéu thic dang tuyén chinh quy

f) Céc biéu thiric & cau d), e) dudi dang sé.

http://cnpmk51-bkhn.org
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/Béi tap chuong 1 (3/3)

=\

4. T&i thi€u héa cac ham sau bang phuong phap
dai s0:
a) F(A,B,C,D)=(A+BC)+A(B+C)(AD+C)

5. T6i thi€u hdéa cidc ham sau bdng bia Cac-né:
a) F(A,B,C,D) = R(0,2,5,6,9,11,13,14)
b) F(A,B,C,D) = R(1,3,5,8,9,13,14,15)
c) F(A,B,C,D) = R(2,4,5,6,7,9,12,13)
4,

5
d) F(A,B,C,D) = 1(1,4,6,7,9,10,12,13)
e) F(A.B,C.D,E)=R(0,1,9,11,13,15,16,17,
\ 20,21,25,26,27,30,31)

b) F(A,B,C)=(A+B+C)A+B+C)(A+B+C)(A+B+C)

http://cnpmk51-bkhn.org
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[Giéi bai tap chuong 1

2

1. a)

AB +A B =(AB)(A B)
=(A+B)(A+B)
=AA + AB+AB+BB
=AB+AB

http://cnpmk51-bkhn.org
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/Giéi bai tap chuadng 1

=\

1.b)

AB+AC=
AB+AC

A+C)(A+B)
AB+A)(AB+C)
A-+B)(AB+C)
B+AC+AB+BC
+BC+AA+AB
C(A+B)+A(A+B)
(A+C)(A+B)

> >l
ey

http://cnpmk51-bkhn.org
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/Giéi bai tdp chuong 1 V\

1. ¢c)

AC+BC=AC+B C
AC+BC=(A+C)[B+C)

B+B C+AC
C+AC+ABC+ABC
S

C
A
B
B C+AC

http://cnpmk51-bkhn.org 41

/Giéi bai tap chuadng 1 P\

A

http://cnpmk51-bkhn.org

/ Giai bai tap chuong 1 ’\

4.a)
F(A,B,C,D)=(A+BC)+A(B+C)(AD+C)
(A+BC)+A(B+C)(AD+C)=(A+BC)+(A+BC)(AD+C)
=(A+BC)+(AD+C)
=A(1+D)+C(1+B)
=A+C

http://cnpmk51-bkhn.org 43

/ Giai bai tap chuong 1 >\

4., b)
F(A,B,C)=(A+B+C)(A+B+C)(A+B+C)(A+B+C)

F=(A+B+CC)(A+B+CC)
=(A+B)(A+B)
=AA+AB+AB+B
=BA+A+1)
=B

http://cnpmk51-bkhn.org 44
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f Giai bai tap chuong 1

2

s. a) F(A,B,C,D) = R(0,2,5,6,9,11,13,14)

CD

AR\ 00 01 11 10
o] | |
o[ ]
JW
oD

http://cnpmk51-bkhn.org
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-

Giai bai tap chuong 1

2

5.

c) F(A,B,C,D) = R(2,4,5,6,7,9,12,13)

AB

o
00 01 11 10

00 (1]

mﬁ 1 |1

112 [[1

10 ||

http://cnpmk51-bkhn.org
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K‘S. d)

2

cb

A8\ 00 01 11 10
00 o]
*nEGoD
¥ om
w0 [] |(]

-

F(A,B,C,D)=(B+C+D)(A+B+C)(A+B+C)B+C+D)A+B+C+D)

/

http://cnpmk51-bkhn.org
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-

Giai bai tap chuong 1

2

AB

cb

00 ,01, 11 10

00

2]

01

11
10

Ban
(1)

B 1

http://cnpmk51-bkhn.org
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Giai bai tap chuong 1 \ / Giai bai tap chuong 1 \
Bia Cac-nd 5 bién > >
F(A,B,C,D,E)=R(0,1,9,11,13,15,16,17,20,21,25,26,27,30,31)
Cc=0 c=1 Cc=0 c=1
DE DE
A\ 00 01 11 10 10 11 01 00 a ,00 01 11 10 10 11 01 0O
00 o 1 3 2 6 7 5 4 00 10 11 3 2 6 7 5 4
T L)
01 8 9 11 10 14 15 13 12 01 8 19 ]il 10 14 }.5 13 12
11 24| 25| 27| 26| 30| 31| 29| 28 11 24 ds_[ %7/ ‘}6 ]30 13!] 29| 28
10 16 17 19 18 22 23 21 20 10 :11.-6 ]iJ]| 19 18 22 23| ]21 120
k http://cnpmk51-bkhn.org 4/9 K http://cnpmk51-bkhn.org 4




2

Chuong 2.

Cac phan tur l6gic co ban
va mach thuc hién

http://cnpmk51-bkhn.org
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/2.1 Mach Hoac, mach Va dung

=\

D,
‘ y”'_ B

U;, U, = 0 hodac E von

U,=A, U, 5B, Uy <F(A,B)

Ov<0, Evel

Bang that ham Hoac 2 ==

\ bién

u, [u, u,
0/0|0
0| E|E
E|O|E
E|E|E
A[B]F
0|00
o|1 |1
1701
1711

http://cnpmk51-bkhn.org
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/2.1. Mach Va, mach Hoac dung diot V\ /2.2. Mach Pao dung tranzixto P\
U,Uy=0 +E U, | U, U, Tranzixto la dung cu ban dan, cé 2 kiéu: NPN va PNP
hodc E von

e R 0/oo c,, chle
O|E|O ¢
—— E(0]oO b &_@
1 E|E|E B B
U E E
Uz Dz Uy A B |F NN | e ene | le
1l 0/0|0 le = Ib +Ic, Ie va Ic >> Ib
Ui=A, Uz B, Us <F(A,B) 0 1 0 Tranzixto thudng ding dé€ khuéch dai.Coén trong
mach légic, tranzixto lam viéc & ché d6 khoa, tirc co
Ove0, Evel 1]0]0 2 trang ghéi: Tit (Ic = 0, Ucemax), Théng (c6 thé
Bang that ham Va 2 bién msp 1 1 1 / K b&do hoa): Icmax, Uce = 0 /
http://cnpmk51-bkhn.org 53 http://cnpmk51-bkhn.org 54
/2.2. Mach Pao dung tranzixto V\ /2.3. Cac mach tich hgp s6 P\
Rc u u Mach tich hgp (IC): Integrated Circuits
E Y
R
: v A o | E
Y
Ue -|_
o E 0 o tuong tu : 1am viéc véi tin hiéu tuong tu
e s0: lam viéc v@i tin hiéu chi cé 2 mirc
Uz = 0 hodc E von A | F(A)
UgeA, UysFA) Lt 1t crrteieketet b ced ey ot
1] 1
Ove0, Evel
. JURE e 1 0
k Bang that ham Phu dinh =) / /
http://cnpmk51-bkhn.org 55 http://cnpmk51-bkhn.org 56
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Q Phan loai theo sé tranzixto chira trén moét IC

SSI
Small Scale Integration
(Mach tich hgp c& nho)

n<10

MSI
Medium Scale Integration n
(Mach tich hgp cé trung binh)

10..100

LSI
Large Scale Integration n
(Mach tich hgp cd Ién)

100..1000

VLSI

Very Large Scale Integration 103..10¢

=
n

/2.3. Cac mach tich hgp s6 V\

K (Mach tich hop cd rat I6n) /

/2.3. Cac mach tich hgp s6

=\

Q Phéan loai theo ban chéat linh kién dugc sur
dung
SU dung tranzixto luéng cuc:

TTL (Transistor Transistor Logic)
ECL (Emiter Coupled Logic) g
Su dung tranzixto trudng
(FET: Field Effect Transistor):
MOS (Metal Oxide Semiconductor) NMOS -

PMOS
CMOS(Complementary Metal Oxide

\ Semiconductor)

http://cnpmk51-bkhn.org 57 http://cnpmk51-bkhn.org 58
> /2.3. Cac mach tich hgp sé P\
Welcome to the World of Tl Logic
0 Mét sb dac tinh cua cac mach tich hop
Product Life Cycle - Logic Families I i n
; ot HC ars 1 ; % Pac tinh dién
; ; e Cac muc logic.
, 5v 5v
Vidu: Ho TTL )
: Mirc 1
Mirc 1 3,3
2\ Bipolar
9 CMOS 2 Dai khéng
; © BicMos Dai kho xac dinh
:ﬁsa Introduction  Growth Obsolescence 0,8 0,5
° Mic 0 '0 Mic 0
Investment levels for new products are at an all-time high, while end-equipment .
requirements are accelerating new product introduction. Vao TTL Ra TTL
Tl remains committed to be the last supplier in the older families. \ /
TEXAS
INSTRUMENTS 60

http://cnpmk51-bkhn.org
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[2.3. Cac mach tich hgp s6

2

Q0 Mt s6 déac tinh cua cac mach tich hop sé
< Pac tinh dién
e Thgi gian truyén: gom
v'Thgi gian tré cua théng tin & dau ra so vdéi
dau vao

H
50% H 50%
Vao Tin HL
L L

H H
0%

Thdi gian tré trung binh dudc danh gia:

k Tt = (Tyy + Tw)/2

http://cnpmk51-bkhn.org

61

/2.3. Cac mach tich hgp s6

=\

Q Mot s6 déc tinh cua cac mach tich hop sé
< Pac tinh dién
e Thgi gian truyén:

mdc 1 (sudn duong), hay tir mdc 1 vé mdc 0 (sudn am)

90%

ducng(sudn Ién)

am(sudn xudng)

0%

vThdi gian can thiét dé tin hiéu chuyén bién tir mirc 0 1én

100% tr: thai gian thiét 1ap sudn

tr: theai gian thiét 1ap sudn

/

http://cnpmk51-bkhn.org

62

[2.3. Cac mach tich hgp s6

2

Q0 Mt s6 déc tinh cua cac mach tich hop sé
< Pac tinh dién
e COng sudt tiéu thu & ché do dong:
mw P

100+ ECL

T _/
10 |

http://cnpmk51-bkhn.org
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/2.3. Cac mach tich hgp s6

=\

Q0 Mt s6 déc tinh cua cac mach tich hop sé
< Pac tinh co
* DIL (Dual In Line): s6 chan tu 8 dén 64.

http://cnpmk51-bkhn.org
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/2.3. Cac mach tich hgp s6 V\ /2.3. Cac mach tich hgp s6 P\
Q Mot s6 déc tinh cua cac mach tich hop sé 0 Mt s6 déc tinh cua cac mach tich hop sé
< Pac tinh co < Pac tinh co
* SIL (Single In Line) * Vo hinh vudng

* V6 hinh vudng ’

http://cnpmk51-bkhn.org 65 http://cnpmk51-bkhn.org 66

-

/2.4. Ky hiéu cac phan tr 16gic co ban V\ /2.4. Ky hiéu cac phan t«r 16gic cg ban P\

Hodc-Pao (NOR)

Pao Va
— = A A AB A — AB
A A A A AB A+B
P2 S el 1 T2 [
B B o1
Va-bPao (NAND) Hoac Hoac md rong (XOR) o
j— A®B-AB+AB |10

AEotfE g ) | e b
\_ AN <

http://cnpmk51-bkhn.org 67 http://cnpmk51-bkhn.org 68
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Chuong 3.
Hé té hop

http://cnpmk51-bkhn.org

69

/3.1 Khai niém

=\

o Hé légic dudgc chia thanh 2 I16p hé:
Hé t& hop
Hé day

Hé t& hgp: Tin hiéu ra chi phu thudc tin
hiéu vao & hién tai - Hé khéng nhé

Hé day: Tin hiéu ra khéng chi phu thudc
tin hiéu vao & hién tai ma con phu
thudc qua kh( cua tin hiéu vao — Hé
c6 nhé

http://cnpmk51-bkhn.org

70

-

/3.2 Mot sé 'ng dung hé t6 hgp

2

3.2.1 B4 mé héa
Dung dé chuyén cac gia tri nhi phan cla bién
vao sang mét ma nao dé.
Vi du - B6 ma hda dung cho ban phim clia may
tinh.
Phim oKy tusTr ma
- Cu thé trudng hgp ban phim chi c6 9
phim.
- N: s6 gan cho phim (N = 1...9)
- B6 ma hoda co :
+ 9 dau vao ndéi vdi 9 phim
+ 4 dau ra nhi phan ABCD

/

http://cnpmk51-bkhn.org

71

7 3.2.1 B4 ma hoa

=\

M3 hoa

o O 9

chi coi nhu cé 1 phim dugc an, phim dugc &n (ng vdi ma
&:ao nhat)

N =4 —» ABCD = 0100, N = 6~ ABCD = 0110.

Néu 2 hodc nhiéu phim dong thdi dugc &n — Ma hda uu tién
(néu c6 2 hodc nhiéu phim dong thdi dugc én thi b ma hda

/

http://cnpmk51-bkhn.org
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K3.2.1 BO ma hoda V\ / -
N= hd _ D
o Xét trudng hdp don gian, gia thiét tai mdi thdi N= .
diém chi c6 1 phim dugc &n. 2
N | ABCD A =1néu (N=8) hodc *
1 | ooo1 (N=9) .
2 0010 (BN= 5].)néu (N=4) hOéC
11 =
431 ggoo hodc (N=6)
hoac (N=7)
> | o101 C=1néu (N=2) hoic
6 0110 (N=3) N= eoe— 1>1
7 | o111 hodc (N=6) &= — A
8 | 1000 hoac (N=7) 9
k 9 | 1001 D =1néu (N=1) hodc / K
(N =23
Wtfp:/}ér’(pmkSl-bkw}?(:gp N 73 http://cnpmk51-bkhn.org

K3.2.1 BO ma hoda V\ /

e SG d6 bd ma hoa

N=1

v
'

—D

N=2 —1

S

N=4 1 —C

[
-

N=5
N=6

v
=

N=7

N=8

v
[

N=9

http://cnpmk51-bkhn.org 75 http://cnpmk51-bkhn.org
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Cung cdp 1 hay nhiéu thong tin 6 dau ra khi dau vao xuét
hién t8 hgp cac bién nhi phan (ng véi 1 hay nhiéu

[3.2.2 B0 giai ma V\

/3.2.2 BO giai ma P\

e Giai ma cho tat ca cac t6 hgp clia bd ma:

e BO giai ma BCD: M3 BCD (Binary Coded
Decimal) dung 4 bit nhi phdn d€ m& hoa
cac s6 thap phan tir 0 dén 9. B6 giai ma
sé gom co6 4 dau vao va 10 dau ra.

http://cnpmk51-bkhn.org

79

tlr mad d& dudc lua chon tir trudc. Vi du
« Giai m3 cho 1 c&u hinh (hay 1 t&r ma) d& dudc xéc dinh BO giai ma c6 4 bit nhi phan ABCD & dau vao, 16
bit dau ra
Vidu
Dau ra cla bd gidi ma bang 1(0) néu & dau vao 4 bit nhi Y,
phan ABCD = 0111, cac trudng hgp khac dau ra = 0(1). A— —
B— Giai | :
c—1 mi —V
D — :
& I
b 3 Yis
B Y=1 néu Ung v6i mét t8 hop 4 bit dau vao, 1 trong 16 dau
k i [>° N=(0111), = (7)o / \ra bang 1 (0), 15 dau ra con lai bang 0 (1). /
http://cnpmk51-bkhn.org 77 http://cnpmk51-bkhn.org 78
/” 3.2.2 B6 giai ma - Ung dung = /" B6 giai ma BCD B\

N[ A[B|c|[D|Y, |V, Y,
ojo{of{ofo| 10 )
1|oflofo|[1] o |1 [}
2/oflofl1]0o]|] 0|0 [
3{o{o{1|1|0 0 )
alo|l1flofo|l oo o
s/ol1|lo|1]|] 0|0 )
6lo|l1[1]o] oo )
7lofl1|1]1] 0|0 )
g8|1{o{ofloflo0 |0 )
ol1|lofof[1] o]0 1

http://cnpmk51-bkhn.org 80
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KBi_i giai ma BCD V\
Y,=ABCD Y,=ABCD
> 00 01 11 1o YfE,CB
09 1] ¥ =800
01 Y,=BCD
LT Y,=BCD
0 5 Y,=BC D
|~ | Y, =BCD
Y, =AD
Y, =AD
k Bai tap: V& so db cla bd giai md BCD /
http://cnpmk51-bkhn.org 81

/Giéi ma dia chi P\

Pia chi 10 bit. CS: Pau vao cho phép chon bd
nhé.

1: chon bd nhé ddng 0

CS =
CS = 0: khéng chon

Y
o
-
-
o

dong 1

dia chi Giaima | dongi
N dia chi

o[1[o[1]oJoo]1

dong 1023

1[o1]1]1]o]o]0

Poc ra 6 nhé

thiri /

http://cnpmk51-bkhn.org 82

CS (Chip Select)

Dia chi 16 bit.

S6 6 nhé c6 thé dia chi hod dugc : 216 = 65 536.

Chia s6 6 nhd nay thanh 64 trang, moi trang c6 1024 6.
16 bit dia chi tir Ays...Ay, 6 bit dia chi vé phia MSB
Ajss...A o dudc dung dé danh dia chi trang, con lai 10 bit
tlr Ag...Ay d€ danh dia chi 6 nhg cho mbi trang.

10
_ e
AornAg Bd nhé

Pia chi cs

A.

15eeeBsg

O nhd thudc trang 3 sé& cé dia chi thudc khoang:

http://cnpmk51-bkhn.org

/Giéi ma dia chi V\

K (0C00), < (0000 11A,..Ag), < (OFFF), /

83

/Tao ham logic P\

F(A,B,C) = R(3,5,6,7)

Gia str c6 ham 3 bién :

22

s 2! Giai s =T
ma Y.
Ys F(AB,C)
C J

20 Ye

http://cnpmk51-bkhn.org 84
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Bai tap: Lam tuong tu cho cac thanh con lai

. /

http://cnpmk51-bkhn.org 87

/Bij chuyén déi ma V\ / P\
Chuyé&n mét s6 N viét theo ma C, sang van s§ N
nhung viét theo ma C,. 0 1
Vi_du: BO chuyén d6i méa t&r ma BCD sang ma chi A
thi 7 thanh. n'l:ljll'i':lﬁ-'Hq ; .
J IiC2020 100 B - 1
a N|A|B|C|D|a|b|c|d|e|f|g
flalb Jo o o o NENEIENENEEE cl I —
el c 1 VEGEEENO0 (1 (1(0|(0|0(0 —
d o o 1 o HELOEERERE pl S
MBithanh 13 1 diotphat | > KEEEENEN 1|1 |1]1]0]0 1
quang (LED) o 1 o o BERARDCERER
SEESEEEESN 1 (0| 1(1 0|11
e Ho 1 10 AR
( ; ZENENSEEN 1 (1/1(00|0 0
A K SIEUNEEENN 1 (1 |1(1 1|11
k OBWEESN 1(1(1(1 0|11 / K /
http://cnpmk51-bkhn.org 85 http://cnpmk51-bkhn.org 86
/Tc‘ing hgp bd chuyén déi ma V\ / P\
D
AB._ 00 01 11 10 o b
ooﬂo’l_‘@ AB\ 00 01 11 10 a3 00 01 11 10
01‘0,1 1l oof1|1|1]|1] oo|1|1|1]|0
S o1 0/1|0f o021 |1|1|1
11 (_ =) 3
. - 11| —| =| = =| 11| =| =| =| =
ol 1 (=4
T 0|1 |1 ||| 102 [1| -] —
= 1
a=A+C+BD+BD
b c

http://cnpmk51-bkhn.org
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)\

/3.2.3 B6 chon kénh (Multiplexer)

2

http://cnpmk51-bkhn.org

91

2-to—4
DECOder = 7 - Y 2 s =A 2 ~ A
0 Dg Co6 nhiéu dau vao tin hiéu va mot dau ra.
Ay 2¢ 1 D, Chirc Nnang: chon Idy mét trong cac tin hiéu dau vao dua téi dau ra
Ay 2! 2 Dy MUX 2-1 MUX 4-1
3 D Xo
A > Enable Xo v Xy, % v
Xz. o)
Xy X3, | 41
=
2—to—4 |
Decoder Co Co,
o Da \ G C—
o - N n ®
2| 1 Ds Dau vao diéu khién C, [ G | Y
2 2 Dg
3 D, Co Y 1] 1] X,
Enable 1] Xo o 1 X,
1 X, 1 1] X,
k / 1 1 X3
http://cnpmk51-bkhn.org 89 http://cnpmk51-bkhn.org 90
/3.2.3 B0 chon kénh (Multiplexer) V\ / P\
Vi du Téng hgp bd chon kénh 2-1
Eo |
MUX 2-1 G X | X Y S0
E, —1t |
X, v Co 0 0 V] V] Doﬁ 1 >1 <
X 0 o 0 0 1 1 —— 1
. 1 . V] 1 V] V] Eo -.\,_ s
¢ V] 1 1 1 E, —o}
%[ 00]01]11]10 S L e
170
Co 1 0 1 0 <
CS =1: chon kénh lam viéc binh thudng
0 I 1 1 1 1 0 1 CS = 0: ra chon kénh = 0
1 1 1 1 —
1 | 171 | = Vao digu khién
Y =X,C, +X,C,

/

http://cnpmk51-bkhn.org
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)\

/Sd do bo chon kénh 2-1

2

http://cnpmk51-bkhn.org

95

f so
E t E
. |
E s1 E !
£ { '
1 ! N
c
-
Vao diéu khién
k http://cnpmk51-bkhn.org % K http://cnpmk51-bkhn.org %
/l.'l'ng dung cua bd chon kénh V\ /l:l’ng dung cua bd chon kénh P\
v 0 i “ .
Chon ngudn tin Nowon tin 1 Nouon tin 2 v'Chon ngudn tin

A=a; a, a; a, B =b; b, b, by

Y3Y,Y; Yo

http://cnpmk51-bkhn.org
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/l'fng dung cua bd chon kénh V\

Chuyén d6i song song - ndi tiép

&

o

<o rD o r®

C,

£

c;

/l'fng dung cua bd chon kénh

=\

Tao ham logic
f(A,B) = A Bf(0,0) + A Bf(0,1)+ A Bf(1,0)+ A Bf(1,1)
Y=CC,E,+CC,E, +CC,E,+CC.E,

(0,0) Eo
E
cacaau O 1 Y = £(A,B)
vao £(1,0
chon ham . )—Ez
£(1,1)
E;
c G

i

Cac
bién B

http://cnpmk51-bkhn.org 99

N

http://cnpmk51-bkhn.org 97 http://cnpmk51-bkhn.org 98
/U’ng dung cua bd chon kénh V\ /U’ng dung ctia bo chon kénh P\
e Tao ham logic Tao ham logic
A|B| f=AB Yo G| o X A|B| f=A+B Y [c|G]|o Xo -
00| 0=F00) |=|X |0 ]o]|° X bl ofo 0 =[x |0o]o]"? X ArB
0 X, 1 X2
0|1 fo=fO1) | =]|X | O 1 0|1 1 =| X, | 0 1
1 X3 1 X3
c ¢ C, G
1|0 ]| o=f(1,0) | = | X, 1 ] 1|0 1 =X 1 1]
AQ 2 A |
1| 1| 1=f(1,1) | = | X, 1 1 1 (1 1 =1 X3 1 1
B——————— B
& 21
:|— Bd tao ham cé thé lap trinh dugc

http://cnpmk51-bkhn.org
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K3.2.4 B6 phan kénh (Demultiplexer)

2

Co6 mot dau vao tin hiéu va nhiéu dau ra.
Chirc n&ng : dan tin hiéu tir dau vao dua t8i mot
trong cac dau ra.

DEMUX 1-4

/3.2.4 Bo phan kénh (Demultiplexer)

=\

Co| X |Yo!|Y,
DEMUX 1-2
ojlo|o0]|oO Yo
X f
o[1]1]0 —
?\\ Y1
1/0|/0]0 ]
1l1]0]1 ) 4

http://cnpmk51-bkhn.org

101

http://cnpmk51-bkhn.org
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f3.2.5 B0 so sanh

2

So sanh dan giadn:So sanh 2 s 4 bit

A = a;a,a,3, va B = b;b,b;b,.

A =B néu:(a; = b;) va (a, = b,) va (a; = b;) va
(ap = by).

/3.2.5 B0 so sanh

=N

http://cnpmk51-bkhn.org

103

So sanh day du:Thuc hién so sanh tirng bit mot,

bdt dau tir MSB.

E aj b, | az=b; | a>b | a<b;
Phan tu so sanh E Si I
oo o ) ) )
E L o o | 1 [ [ o
phan tal—— 5 o 1| o ) ) )
ai so sanh[— E; ° 1 1 ° ° o
b; —
I 1ol o 1 ) )
E: cho phép so sanh T 1 o 1 o o I
E = 1: so sanh
E=0: khongsosanh | 1| 1 | o o 1 0
1] 1 [ 1 1 ) )

http://cnpmk51-bkhn.org
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/3.2.5 B0 so sanh

)\

/3.2.5 B0 so sanh

2

S, =E(ab,) So sanh day du: Bd so sanh song song
| =E(@b,) Vi du So sénh 2 s6 3 bit A = a,a,a,, B = b,b,b,
E, =E(a, ®b,) =Eab, +Eabi =ES,| =E(S, +1) a = FERN
Phantu [E;
E b, so sanh 1,
J T I e T
! - Ls —
b, ! — | a, E S,
! & ! Phantu |E; _:liILB
\ i by sosanh |1 |_
1 1
1 — & 1
i 3 L1, —_
1 1 E Sy
R e e ' %o Phantir |Eg A=B
k / K bo sosanh [T, /
http://cnpmk51-bkhn.org 105 http://cnpmk51-bkhn.org 106
/3.2.6. Cac bo s6 hoc >\ /B(’_S cdng P\
A A Cong 2 s nhiéu bit:
Bo cong P i e e rs r ry o
ojojo|o I=a®b A=
a —7 (Téng) oj/1/1]|0 - a3 a a, ao
Cong r=ab
b___ | | __r(ssnhg) |[1]0]|1]0
1]1]01 +B = b, b, b, b,
T | | 1
o 2 T AL r, % r; %X, r, X, r X
B6 ban tong b L
(Half Adder) === ' L&_ . \ \ \ ‘
1 1
! T Két
— L. Zs z, z, %o

http://cnpmk51-bkhn.org
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Kqué

http://cnpmk51-bkhn.org
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/ B0 cong

2

Thao tac lap lai la cdng 2 bit vdi nhau va
cOng V@i s6 nhd
a; b; r I Fis1
Full Adder ojojojo °
1] (V] 1 1 1]
_ [} 1 (1] 1 [}
:‘ Cg-’g;,’ B o[ 1|1 ) 1
b | dd Tt 1 oo 1 [
1 (1] 1 0 1
1 1 (1] [} 1
1 1 1 1 1

http://cnpmk51-bkhn.org
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2

b >
+X 00 01 11 10
0 1 1
1 4 1
L=a@®ber
b; Fis1 ‘ re1 =8 b+ (a®b)

00 01 11
o |1|
© el

10

&)

/

http://cnpmk51-bkhn.org
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/ BO cong

2

B6 cong day du (Full Adder)

"L

Fit1

http://cnpmk51-bkhn.org
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/B(’_S cdng 2 so6 n bit

2

A = a,3,,...2139 , B = b,.1b,.5...b1bg
BO cOng song song

an.y by a,., b, a, b, ap by

Fn-1 Fn-2

rn
r2

Z, T Zh2 I o

N

r ro=0

http://cnpmk51-bkhn.org
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/Bc} cdng song song tinh trudc s6 nhé V\

e = @b + ri(a; ® by
P=a®bVvaG =ab —r, =G +rP

_ G, [
ry = Gg + roPo i
Gy i ra Po i
Gy T T2
Pl

r, = Gy + ryP; = Gi+(Gq + roPg)Py
PD
fo i r, = Gy + GgPy + roPoP,

N /

http://cnpmk51-bkhn.org 113

/Bé} cdng song song tinh truéc s6 nhé P\

Vidu: Cong 2 s6 4 bit a bs a b a; byag by r,

| Tinh P;va G;
P3 G3 P2 Gl Pl G1 PD GD

Tinh cac s6 nhé ‘

LY r3 ra ry Fo
az b;| a, b,| a, by| a bo

‘ Tinh téng ‘

K r,=%5 I I, Z, Zo

http://cnpmk51-bkhn.org

/" Kiém tra 15" (T4,5,6,P) (12/9/05) I

Gia thiét c6 2 nguon tin la tin hiéu
am thanh 'ng vdi dau ra cua 2
micro M1 va M2. C6 thé s dung bd
chon kénh 2-1 dé& chon tin hiéu cua
tirng micro dudc khong ? Giai thich
ly do.

(Khéng sur dung tai liéu)

http://cnpmk51-bkhn.org 115

/ BO tru P\

a; b; D; | Biyy
aiDi 0 0 0 0 D‘ B al @ b
b; _
' Biva o[ 1] 1 1 |B, =ab
(Half Subtractor) ' .
1 o 1 1]
1 1 1] 1]
| 1
a; d =1 :
| F—D:
b; T 1
1 1
1 = !
1 & |
1 F—Biy,
1

http://cnpmk51-bkhn.org
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/ BO trur

Phép trir 2 s6 nhiéu bit cho nhau.Thao tac lap lai la trur 2
bit cho nhau va trir s6 vay

/ BO tru

A— Bo trif —p
b | i
B dayda| o _______
— Biss ! I
- 1 a
(Full Subtractor) % — Ban :
' "
a; | b B; D; Birs a — 1| Ban D_' hicu :
1
010 o o o b, ! [hiéu | By, 1
1] 1] 1 1 1 ' —:— 1
ol1]o0o 11 e e
1] 1 1 1] 1
1 4] 1] 1 4]
1 4] 1 1] 1]
1 1 1] 1] 1]
K 11111

http://cnpmk51-bkhn.org

BO trir song song:

Thuc hién nhu bd cong song song.

Trir 2 s6 n bit can n bd trir day du.
(Trong b6 cong song song thay bd cong
day du bang bd trir day du, dau ra sé
nhdé trd thanh dau ra sé vay)

http://cnpmk51-bkhn.org

/Kiém tra 15’ T1,2,3. Khdng dung tai liéu

Hay 18y 1 vi du thuc t& cd thé thuc
hién bang 1 ham légic 3 bién.

- Lap bang that

- T6i thi€u héa ham bang bia Cac-
no

- Viét bi€u thirc ham d3a t&i thiéu
hoa va vé sa db thuc hién

http://cnpmk51-bkhn.org

Lich hoc mon Dién tr s6 cho 3 16p
T1,2,3 K48 trong 3 tuan 6, 7, 8
thay doi nhu sau:
Tuan 6,7:

Th( 4: CO Lién day tiép tiét 5,
nghi ti€t 6

Th& 7: C6 Dung day TTHCM tiét
1,2,3
Tuén 8:

K Th& 4: C6 Trang day DTS tiét
5

http://cnpmk51-bkhn.or
Thi'? 7. CA Duna davg HOM HiAE
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Lich hoc mén Dién tlr s6 cho 3 I6p T4,5,6,P
K48 trong 3 tuan 6, 7, 8 thay ddi nhu‘ sau
(tuan nay la tuan 5)

Tuan 6,7:

Thir 2: Tiét 1,2 nghi (da hoc vao tuan 4)

Thit 7: Thay Minh day LTM tir tiét 1 dén
tiét 6
Tuén 8:

Th{r 2: Thay Trung day TTHCM tur tiét 1
dén tiét 6

Thet 7: Thay Minh day LTM tir tiét 1 dén
tiét 6

http://cnpmk51-bkhn.org 121

/BE_‘) nhan b\

Gia thiét nhan 2 s6 4 bit A va B:
A = a;a,a;a,, B = bsb,b,b,

b, b, b, b,

asb,  ab, a,b,  agh,
ab, ab, a,b;  agh;
ab, ab, ab, agh,

ab;  ab; ab;  aghs

http://cnpmk51-bkhn.org
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KB('_S nhan b\
i
i

Day thao tac can
phai thuc hién khi
nhén 2 s6 4 bit

(A x by) + (A x b, dich trai 1 bit) = I,

£.+ (A x b, dich trai 2 bit) = £,

k Z,+ (A x b dich trai 3 bit) = 5,

http://cnpmk51-bkhn.org 123

=N

(vao sé nhg)

(ra sé nhg)

I 2 1 0 ‘
\ |P7 |Ps|Ps|P4|P; P2 |P1 | Po

CI: Carry Input

CO: Carry Output

/

http://cnpmk51-bkhn.org
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7~ Bai tap 16n

=\

Tin 1: b6 cOng song song tur 1 dén

2

http://cnpmk51-bkhn.org
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8 bit a; @ | by | by | P3| P2|Ps1|Po
Tin 2: bd trir song song tUr 1 dén 8 0/0]0j0j0]0O]0O]O
bit
Tin 3: bd so sanh song song tur 1 cjoy,0}1/0)0}70]0
dén 8 bit
Bao cdo: nop theo I8p, chiéu thir 7,
tuan 12, trudc 16h30 (bao cdo in
trén giday (khong viét bang tay): - 1111 ]1]0]|0]1
bé , lam thé nao, két qua, CT
\__ g L Y
http://cnpmk51-bkhn.org 125 http://cnpmk51-bkhn.org 126
4 N >\
as|a,|a;|ag| = || ey
0/, 0]0)|O0 0|0
Chuong 4
o,0j]0|1|1]0/|O0 Hé day

http://cnpmk51-bkhn.org
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2

Chucong 4
Hé day
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/4.1 Khai niém V\

Hé day: tin tirc 6 dau ra khong chi phu thudc tin
tirc dau vao & thai diém hién tai ma con phu
thudc vao qua khir cua cac tin tirc d6 nira —» hé
c6 nhé.

Vi du: Xét bé cong nhi phan lién ti€p. Bo cong
c6 2 dau vao X1, X2 la 2 s6 nhi phan can cdng,
daura Y Ia téng cha X1, X2.

/4.1 Khai niém P\

Nhé&n xét: Tin hiéu ra Y la khac nhau ngay ca
trong cac trudng hgp tin hiéu vao nhu nhau
Phan biét 2 loai qua khi cla tin hiéu vao: mét
la loai tin hiéu vao tao ra s6 nhg bang 0 va
hai la loai tin hiéu vao tao ra s& nhg bang 1.
Hai loai nay tao nén 2 trang thai cia bd cong
la c6 nhé (s6 nhé = 1) va khong nhé(s6 nhé

il

Trang thai

MO hinh Mealy va mo hinh Moore

http://cnpmk51-bkhn.org 131

t5 t4 t3 t2 tl ts t4 t3 tz t, = 0)_
Xi= BO = 0 1 1 0 0 Rat: vaot
cong X,= 0 1 1 1 0 s6 nhd t;: vao t4
- NN & - v oo 676 o
tiép
\_ VN J
http://cnpmk51-bkhn.org 129 http://cnpmk51-bkhn.org 130
/” 4.2 Cac mé hinh hé day = 7~ 4.2 Cac mé hinh hé day B\

v'Mealy: md ta hé ddy bang bd 5

* X : tap hitu han cac tin hiéu vao. Néu hé c6 m dau vao »
céc tin hiéu vao tucng &ng la x,,X,..., X,

* S : tap hitu han cac trang thai. Néu hé cé n trang thai »
cac trang thai tuong Ung la s,,s,...,;s,

« Y: tap hitu han céc tin hiéu ra. Néu hé cé £ dau ra ta c6
cac tin hiéu ra tuong Ung la y,,y,...,y,

« Fs: ham trang thai. Fs = Fs(X,S)

* Fy : ham ra. Fy = Fy(X,S)

v'Moore: cling dung bé 5 nhu mo hinh Mealy
Diéu khac biét duy nhat: Fy = Fy(S)

N /

http://cnpmk51-bkhn.org 132
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/4.2 Cac mé hinh hé day >\

Vi du B6 cong nhi phan lién tiép

Xét theo mé hinh Mealy:
Tap tin hiéu vao: X={00,01,10,113}.
Tap tin hiéu ra: Y = {0,1}.

Tap trang thai: S = {s0, s1}

Trang thai s0 la trang thai khéng nhé hay s6 nhé
tao ra bing 0.

Trang thai s1 la trang théi c6 nhé hay sé nhé tao
ra bang 1.

http://cnpmk51-bkhn.org
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/4.2 Cac mo hinh hé day P\

Ham trang thai: (trang thai hién tai, trang thai
tiép theo)

Fs(s0,11) = s1

Fs(s0,x1x2) = s0 néu x1x2=00, 01 hodc 10
Fs(s1,00) = sO

Fs(s1,x1x2) = s1 néu x1x2=10, 01 hoac 11.

Ham ra:

Fy(s0,00 hoac 11)
Fy(s0,01 hodc 10)
Fy(s1,00 hoac 11)
Fy(s1,01 hodc 10)

munnn
OmMKO

http://cnpmk51-bkhn.org 134

/” 4.2 Cac mé hinh hé day

)\

Xét theo mé hinh Moore:
Tap tin hiéu vao: X={00,01,10,11}%}.
Tap tin hiéu ra: Y = {0,1}.

Tap trang thai: {s00, s01, s10,s11} .

s00 : trang thai khéng nhg, tin hiéu ra bang 0
s01 : trang thai khéng nhg, tin hiéu ra bang 1
s10 : trang thai c6 nhg, tin hiéu ra bang 0
s11: trang thai c6 nhg, tin hiéu ra bing 1.

Ham trang thai:
Fs(s00 hodc s01,00) = s00 ...

Ham ra:
Fy(s00) = Fy(s10) = 0
Fy(sO1) = Fy(s11) =1

http://cnpmk51-bkhn.org
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/4.2 Cac mo hinh hé day P\

Bang trang thai Mealy

X

X, X, Xy

Sy Fs(sy/X,),Fy(sy,X,) Fs(s4,X,),Fy(sy,Xz) Fs(s1,Xn)/Fy(s,Xy)

Sz Fs(s2/X,),Fy(szX,) Fs(s5/X,),Fy(s2,Xz) Fs(s5Xn)/Fy(s2Xy)

Fs(5.X;),Fy(snX;) Fs(S0Xn)/Fy(sqXy)

i Fs(su X, EFy(s,X,)

/ I . Tin hiéura
K Trang thai tiép theo
T

rang thai hién tai

Né&u hé c6 m dau vao thi N <= 2m

http://cnpmk51-bkhn.org 136
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D6 hinh trang thai
. x/Y .

Vi du B6 cOng nhj phan lién tiép
00

01,10

11

[]}

k Mealy on1o Moore Q /

http://cnpmk51-bkhn.org 139

/” 4.2 Cac mé hinh hé day = /” 4.2 Cac mé hinh hé day 5\
Bang trang thai Moore Vi du B0 céng nhi phan lién ti€p
- M
s v ealy Moore
X, X, Xy
X1 X, XX
sy | Fs(syXy) | Fs(syX;) : Fs(sy,Xy) Fy(s,) s S Y
00 | 01 11 10
0o 01 11 10
s | Fs(saXy) | Fs(syX) : Fs(saXn) Fy(s,) o0 | Soo | Sos | S10 | Sor | ©
So S0 | sol | 5,0 | sq1
Soy 1
Sy | Sol | 54,0 | sy1 | 5,0 s 0
S | Fs(swX)) | Fs(suX,) : FS(SnXn) Fy(s,) 10
\‘k Sut 1
k ﬁ?"gthéi hién tai | lﬁang thai tiép theo |/ K /
http://cnpmk51-bkhn.org 137 http://cnpmk51-bkhn.org 138
/4.2 Cac mo hinh hé day >\ /4.3 Cac trigo (Flip-Flop) P\

SR 00 O1
q

11 10

0O

(=1 ]

=

G

Nh& Xoa

Kxd Tlap

S: Set, R: Reset

Phuong trinh trang thai:
Q=S+Rq
~

et
Trang thai ti€p theo Trang thai hién tai

e Trigd la phan ti nhé va la phan tr cg ban cua hé day
e Trang thai cla trigd chinh Ia tin hiéu ra cta né.
4.3.1 Trigd RS

CLK: CLOCK (d6ng h6, déng bd)

http://cnpmk51-bkhn.org
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4 = a Trigd RS 5\
. Biéu db thdi gian
_ —Js o—
Q — 1
Clock i
o —r s o
R 1
R 1]
- 1
Q
1]
1
e 1]
k / K Thiét lap Xéa Nh& 0 ' Thiétlagp Nhé1 /
http://cnpmk51-bkhn.org 141 http://cnpmk51-bkhn.org 142

/" Triga RS B /" 4.3.2 Trig D (Delay) 2

Tac dung cla déng hd (CLK: CLOCK) Q=D R o
t ts ty ts Tuy thudc vao tin hiéu
- ~NERE dong bo tich cuc theo
J!—L mﬂ m — ek R mic hay theo sudn
CLE s R
— — a— T 101 ma c6 2 loai trigs D:
5 . " . b )
[ Qa Chét D (D latch): dong bd -
S=1 S=0 theo murc
R=0 R=1
E Q=1 Q-1 s=0 o D xtc phat sudn (edge triggered): dong bd theo
= o6 sudn dudng hodc sudn 4m cua tin hiéu ddong hd va cé ky
R=0 hiéu nhu sau:
Q Q=0 —D aol— —Io ol—
— > LK —» LK CLK CLK
q - _
of— G—
k K Dong bd sudn + Dong bo sudn — /

http://cnpmk51-bkhn.org 143 http://cnpmk51-bkhn.org 144
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Positive edge-triggered D flip-flop

http://cnpmk51-bkhn.org 145

/Trigd D- Biéu db thai gian

2

Chét D

,ﬁ
Wﬁ

L

D xUc phat

K Copy Copy C\:lpy

¢ \—ME—
-} Wheé

sudn dudng

]

http://cnpmk51-bkhn.org
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/" a33 Trigo JK =\

oojoL|1|1a

Q=Jg+Kq

oo

http://cnpmk51-bkhn.org 147

/4.3.4 Trigo T

2

=

=

Q=Tq+Tq

http://cnpmk51-bkhn.org
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/4.4 MOt s6 *'ng dung hé day

2

4.4.1 BO dém va chia tan s6

modun N: dém N-1 xung, xung th(
N lam cho bé dém quay Vvé trang
thai nghi hay trang thai 0.
Phan loai:
BO dém ddéng b6: xung dém dong thai la xung
dong ho dua téi cac dau vao CLK
B6 dém khbéng dong bd: khong can dua déng
thaGi xung dém vao cac dau vao CLK

B6 dém dung dé dém xung. B6 dém

/

http://cnpmk51-bkhn.org
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/4.4 Mot s6 (rng dung hé day

2

B6 dém khong dong bo

dong ho.

thai — can 4 trigo

Vi du BO dém khong dong bo modun
16 dung trigo JK dong bo suGn am

BO dém mdbdun 16 — c6 16 trang

http://cnpmk51-bkhn.org
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2

/ a) Bo dém khong dong bo
n |G |a|a|a
0o |o|o|]o]o
1 oo o] 1
2 o] o |10 n: s6 xung dém
3 oo |11 Qs 93,92, 4,: Trang thai caa
2 P 1 0 0 4 trigo
5 o101
6 o110
7 o111
8 |1 |o0o]|o0o]o
9 (1|00 1

1{o]1]o0

11 |1 [0 [ 1] 1
121 [ 1[0 ] 0
131 (1[0 1
14|11 [1]0
15| 1 [ 1 [ 1] 1

k 16/ 00|00

http://cnpmk51-bkhn.org
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/a) Bo dém khong dong bo

1 1 1 1

Xung dém

1

Tv Tr=2Tv, Fr = Fv/2

—3 Q —3 Q. —13 Qs
C'-K;oyu( —\_Qyu( —\_Q CLK L

—K QI —K  Qf— —1K Q[ -1

http://cnpmk51-bkhn.org
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/a) B0 dém khong dong bo

)\

B6 dém modun 10

— — — —1a
1 1o — 1 @ iJ Q 1 Q.
JR— N \_c cLK cLK |_o cLK

CLK

— - — % — —kcrQ, |- —KcrR Q. —
1 K CIT_)RQ‘ 1 KCI.(|;( Q. N T Qs 1 T Q.

CLR: CLEAR (XOA). CLR=0 - Q=0

http://cnpmk51-bkhn.org
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/b) Bo dém dong bo P\
Vi du Médun 8
1
Xung vao
(CLK)_{
ck [A|B | C S8
dém
) oo o 0
1 oo |1 1 FF1:
J=K=1, lat trang thai khi c6 CLK
2 o|1|o0 2
3 o |11 3 FF2,FF3
4 1 /0o 4 J=K
s T 1o 1 s J=K=1: Ché d6 lat khi c6 CLK
J=K=0: Ché& dd nhé khi c6 CLK
6 110 6
7 111 7
\ 8 ojofo 0 /
http://cnpmk51-bkhn.org 154

/4.4.1 B0 dém va chia tan s6

)\

BO dém dong thdi la bd chia tan sG.
Hé s6 chia tan s6 dung bdng mddun cua bé dé€m
0 BO dém tién (tdng): -

s6 dém tang Ién 1 moi khi cé

0 BO dém lui (gidm): B
s6 dém giam di 1 moi khi c6 1 xung dém
Vi du B6 dém Iui médun 8: 7-6-5-4-3-2-1-0-7-...

Céc IC dugc ché tao lam by dém thudng cho phép dém
theo ca 2 chiéu

1x
Vi du B6 dém tién mdédun 8: 0-1-2-3-4-5-6-7-0-...

/

http://cnpmk51-bkhn.org
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/4.4.2 Thanh ghi P\

Chirc ndng: Luu trt va dich chuyén théng tin

Phén loai:
“RA
AAAAAAAAL
— Gttt itof — Gl ARAT)
VAO RA VAO

Vao néi tiép - Ra néi tiép Vao néi tiép - Ra song song

VAo VAo
WAVAN AP AV AP/ M
[ofsso s]=]5]0] [ofaa o] ss]z o]

RA
RA

Vao song song - Ra ndi ti€p  Vao song song - Ra song song

http://cnpmk51-bkhn.org 156
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/" 4.4.2 Thanh ghi

)\

Vi du: Thanh ghi 4 bit ding trigg D

S liu vao | |
o q D Q D Q D q
’/ CLK |/ CLK ’“ CLK |/ CLK
CLRB_ CLRB_ CLR 6_ CLRB_
cLock g | g S LE
i i 1 |
CLEAR

CLR=0mm) Q=0

i

http://cnpmk51-bkhn.org
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/4.4.2 Thanh ghi

2

K VAO RA
Dong —

CLR 55 | ak A | B c D
1 [ [} [ o o [ [
2 1 1 [ o o [ [
3 1 1 1 1 o [ [
4 1 1 2 1 1 [ 0
5 1 3 1 1 o
6 1 [ 4 [ 1 1
7 1 [ 5 o o 1

8 1 [ 6 o o [
9 1 [ 7 o o [ [
10 1 [ 8 o o [ [
11 1 1 9 1 o [ [
12 1 o 10 o 1 o o
13 1 o 11 o o 1 o
14 1 [ 12 o o [ 1
K 15 1 [ 13 o o [ [

http://cnpmk51-bkhn.org
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/" 4.4.2 Thanh ghi

)\

Chudng

Sisde

http://cnpmk51-bkhn.org
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-

2

Chuong 5
Téng hgp va phan tich hé day

http://cnpmk51-bkhn.org
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2

Chuong 5

Tong hop va phan tich hé day
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/51Kha|né

2

/5.2 Tong hgp hé day

2

101 010 110

Bién trang thai tiép theo: 110 | o011 | 111
TIQZQF 111 011 | 111
=N

-

http://cnpmk51-bkhn.org
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CLOCK

Hé day co6 2 loai bai toan: phan tich va téng hgp Bai todn tdng hgp hé ddy gém cac budc nhu sau:
1. Tim bang trang thai dudi dang ma hod trang thai
Bang (fng dung cua trigd cuahe i o
2. Thanh lap bang kich trigs trén cg sd bang trang
tugng Ung
0{0]0]]0f0]O 0|0 0jofo 3. Xac dinh ham kich trigd va t6i thiéu hod cac ham
oj1|1flof1fz|o]|o|1|1]|-|]of1]1 kich do !
4. Xac dinh ham ra va t6i thi€u hoa cac ham ra.
1]0]0 110]0]1 1]0]-]1 1]0]1 5. V& sd d6 thuc hién hé dua trén cac ham kich va
1111 1{1(-10 1/1(-10 1/1]0 ham ra d& xac dinh dugc
Vi du 1 Téng hop thanh ghi 3 bit dich phai ding trigo D
Thanh ghi 3 bit c6 8 trang thai
k / K —c6 3 bién trang thai —can 3 trigo /
http://cnpmk51-bkhn.org 161 http://cnpmk51-bkhn.org 162
/" 5.2 Téng hgp hé diy (Vidu 1) = /5.2 Téng hgp hé day (Vidu 1) >\
S6 liéu vao: x
v x .. )
3 bién trang thai: ;9,93 can ] 1 Q=xQ=0,Q=0, = Ham kich trigo
000 | 000 | 100 D;=x,D,=0;,D;=0q,
Bang trang thai ma héa 001 000 | 100 S0 do thyc hién
- 010 | 001 | 101 X —D; q, D, q D; qs—
011 001 | 101 > cLK >CLK >cLk
100 010 | 110 |7 a4, — ‘7 a4 — F aa —

http://cnpmk51-bkhn.org
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~ A g , 5.2 Téng hgp hé dé
/5.2 Tong hgp hé day (Vi du 2) V\ / ong hop he dsy P\
Vidu 2 T6ng hgp hé d&y déng bé ding trigd JK. Hé c6 1 dau Bang trang thai tan 2 Qlen rang thai 4., de ma
vao x va 1 diu ra y. Céc diu vao va ra ndy déu I3 nhi j hoa SH 0 1
phén. Pdu ra'y = 1 néu & déu vao x xuét hién theo qui d,
luét x = 0101. Céc truoing hop khéc thiy = 0. X
s 0|1 o | A cC
Téng hdp theo méd hinh Mealy Hé day
X=0101011.. y=0001010.. A |BO0|AO 1 B b
B [B,0|C,0 x| 0 1
N N n 1/0 0/0 0/0 q:q
A: chd 0 dau tién C IDO|AO 12
B: d3 c6 0 chd 1 0/0 Y ’0 ! 00 |01,0(00,0
C: d c6 01 A B D |B C1
D: 48 ot 010 e ¢ B 01 |01,0/10,0
1/0 VA Bang trang thai ma hda 11 |01,0|10,1
k / K ==> 10 |11,0|00,0
http://cnpmk51-bkhn.org 165 http://cnpmk51-bkhn.org  Q,Q, Q:Q; 166
/ »\ /52 T6ng hop hé day »\
MR ) Bang trang thai Moore Bang trang thai Mea?,
919> v - q|Q|J|K X %
0o |o0,0]00,0 ololo]- S 0Ol 1]vy|]|s 0|1
01 |01,0|10,0 n A0 | BO | AO 0 A0 |BO,0|AO0,0
11 |(01,0|10,1 T o BO | BO | co 0 BO |BO0,0|CO0,0
10 (11,0|00,0 Co | DO | AO 0 CO0 |DO0,0|A0,0
X
Q:Q, a9 5 T DO BO Cl O DO B0,0 Cl,l
3K | 3,K | 3,K | 3K Cl1 | DO | AO 1 C1 |D0,0|A0,0
oo | d- 3 o- | o-
o1 [o-]| -0 | 1-] -1
k 11 | -1 | -0 | -0 | -1 / K J
http://dnpmK51{bkhi.org - hd 167 http://cnpmk51-bkhn.org 168
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/5.2 Téng hgp hé day »\
q|(Q|J|K
0/0|0] - aq x
1
o|1]1]- 2 0 1
1lol-T1 3K | 3k | 3,k | 3K
0 |[o- | &= | o[ o
1|1|-|0
o1 0- -0 1- -1
X V] 1 11 -1 -0 -0 -1
q.
200 ) ) 10 -0 1- -1 0-
o1 1] 1
J; = Xq,
11 - -
K o J,=X Ky=X K, =%q,+7q,x
Yy = Xq.,0,
htp://cnpmk51-bkhn.org 169

2

/ T4: x = 1100
T5: x = 1011

T6: x = 0110

TP: x = 0001

T1: x = 0011

T2: x = 0111

T3: x = 1101

http://cnpmk51-bkhn.org
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/5.2 Téng hop hé day

B

So do thuc hién

TR

CLK = CLK
K2 L Ky
(o Y q;

CLOCK

http://cnpmk51-bkhn.org
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/5.3 Phan tich hé day

2

Vi du:
phan tich xac dinh chific ndng cua hé.

Iz qz [ J q:

1

g> CLK g > CLK

K, Qa K:  as

CLOCK|

Cho sg d6 hé dady déng bd dung trigo JK nhu sau. Hay

http://cnpmk51-bkhn.org

172

43



Simpo PDF Merge and Split Unregistered Version - http://www.simpopdf.com

/5.3 Phan tich hé day

2\

/ 5.3 Phan tich hé day

2

http://cnpmk51-bkhn.org
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J1 = q,, Kz = XJZ =X, K]_ =, ML, +Xq,4, J1 = q,, Kz = XJZ =X, K]_ =, ML +Xq,4,
Bang kich trigo Bang kich trigs
X 0 1 q(Q|J|K x
aq |3, [ K |3, L[k [,k ololol-|lawa |3, 3, L[k [,k
2 1 2 2 1 2
00 1] 1 1] 1 1] 1 1 1] O(1(1]- 0o /] 1] 1] 1 1 1]
o1 1 1] 1] 1 1] 1 1] 1lo|-|1 o1 1 1] 1 1] 1 1]
11 |1 ]| oo 1/o]1]o0 11]-|of| 22 | 1 ) 1/o]1]o0
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ﬁVai tro caa bo nhé déi véi hé thong may tinh \
cho phép luu tri¥, 18y ra, thay d6i chuong

trinh
luu trir di liéu trong qua trinh chudng trinh tinH
hodc két qua chay chuang trinh.

BO nhd trong (chinh) va bé nhé ngoai (ngoai vi)
e BO nhd trong : théng tin dugc Iuu trir va 18y ra véi téc do rat nh
e BO nhd ngoai: thudng cé dung lugng rdt 16n han so véi bd nhd|t
nhung cham hon so véi b nhd trong.

BO nhd chira cac bit thdng tin. TU: nhém céc bit biéu dién cho maot
thuc thé thong tin. D6 dai tir: c6 thé tir 4 dén 32 bit hodc nhiéu han,
O nhé: tap cac phan tr ¢é thé luu trir mét tr. Chang han: 6 nhé chig
tlr 8 bit c6 thé gém 8 triga.

Dung lugng bd nhé: thudng dudc biéu dién theo boi clia 21° = 1024
211 = 2048 = 2K, 216 = 65536 = 64K
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