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Chuang 3: Mach t6 hgp

@ Khai niém chung

@ Phan tich va thiét k& mach logic t8 hop
©® Mach m3 héa va gidi ma

® Mach ghép kénh va phan kénh

® Mach sb hoc

® Mach tao bit va kiém tra chin - I&

@ Don vi sb hoc va ALU
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3.1 Khai niém chung
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3.1 Khai niém chung

e Mach t8 hgp 13 mach sb ma tin hiéu ngd ra chi phu thubc tin hiéu
ngd vao tai thsi diém hién tai.
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3.1 Khai niém chung

e Mach t8 hgp 13 mach sb ma tin hiéu ngd ra chi phu thubc tin hiéu
ngd vao tai thsi diém hién tai.

e Mach t8 hop con dudc goi I3 mach sb khéng nhé.
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3.1 Khai niém chung

e Mach t8 hgp 13 mach sb ma tin hiéu ngd ra chi phu thubc tin hiéu
ngd vao tai thsi diém hién tai.

e Mach t8 hop con dudc goi I3 mach sb khéng nhé.

e Duoc cAu triic bing nhitng phan ti logic co ban.
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3.1 Khai niém chung

Mach t8 hgp 13 mach sb ma tin hiéu ngd ra chi phu thubc tin hiéu
ngd vao tai thsi diém hién tai.

Mach t8 hop cdn dudc goi 13 mach sb khéng nhé.

Duoc chu triic bing nhitng phan ti logic co ban.

Cac phuong phap biéu didn ham chic ning clia mach t8 hop: ham
logic, bang trang thai, bia Karnaugh, gidn dé xung, ...
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3.1 Khai niém chung
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3.1 Khai niém chung

Hé phuwong trinh téng quét:

YO = fl(XOaxla---,xl’l-l);
Y = H(X0.X1500:Xn01);

Ym-l = fm_l(XO,XI,...,Xn_l).

Xog—»

Xp.1 ’

Mach logic
to hop

—— Y

_.Y

—Y

KY THUAT sb

1

m-1



Phan tich va thiét ké mach logic t8 hop

3.2 Phan tich va thiét k& mach logic t8 hop
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Phan tich va thiét ké mach logic t8 hop

3.2 Phan tich va thiét k& mach logic t8 hop

3.2.1 Phan tich mach t8 hop
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Phan tich va thiét ké mach logic t8 hop

3.2 Phan tich va thiét k& mach logic t8 hop

3.2.1 Phan tich mach t8 hop

e Phan tich mach logic t8 hop la tir so dd cho truéc, xéc dinh chiic ning,
dang séng, tinh nang ky thuét, ... cia mach. T d6, cé thé rat gon,
thay doi dang thuc hién cta mach dién dé cé dugc phuong an toi uu.
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Phan tich va thiét ké mach logic t8 hop

3.2 Phan tich va thiét k& mach logic t8 hop

3.2.1 Phan tich mach t8 hop

e Phan tich mach logic t8 hop la tir so dd cho truéc, xéc dinh chiic ning,
dang séng, tinh nang ky thuét, ... cia mach. T d6, cé thé rat gon,
thay doi dang thuc hién cta mach dién dé cé dugc phuong an toi uu.

e V& phuong phap:
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Phan tich va thiét ké mach logic t8 hop

3.2 Phan tich va thiét k& mach logic t8 hop

3.2.1 Phan tich mach t8 hop
e Phan tich mach logic t8 hop la tir so dd cho truéc, xéc dinh chiic ning,
dang séng, tinh nang ky thuét, ... cia mach. T d6, cé thé rat gon,
thay doi dang thuc hién cta mach dién dé cé dugc phuong an toi uu.
e V& phuong phap:

o Vi mach don gian: tién hanh l3p bang trang thai, viét bidu thic, rat
gon, téi uu (néu ciu) va vé lai mach dién.
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Phan tich va thiét ké mach logic t8 hop

3.2 Phan tich va thiét k& mach logic t8 hop

3.2.1 Phan tich mach t8 hop

e Phan tich mach logic t8 hop la tir so dd cho truéc, xéc dinh chiic ning,
dang séng, tinh nang ky thuét, ... cia mach. T d6, cé thé rat gon,
thay doi dang thuc hién cta mach dién dé cé dugc phuong an toi uu.

e V& phuong phap:

o Vi mach don gian: tién hanh l3p bang trang thai, viét bidu thic, rat
gon, téi uu (néu ciu) va vé lai mach dién.

e V&i mach phic tap: tién hanh phan doan mach dé viét biéu thic, sau
dé rat gon, t6i uu (néu can) va vé lai mach dién.

B < UAT SO



Phan tich va thiét ké mach logic t8 hop

3.2 Phan tich va thiét k& mach logic t8 hop
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Phan tich va thiét ké mach logic t8 hop

3.2 Phan tich va thiét k& mach logic t8 hop

3.2.2 Thiét k& mach t6 hop
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Phan tich va thiét k& mach logic t& hop

3.2 Phan tich va thiét k& mach logic t8 hop

3.2.2 Thiét k& mach t6 hop

o Thiét k& mach 13 bai todn dugc dua ra tir cic yéu cAu (chiic nang,
dang séng, tinh ning ky thuit, ...) xdy dung co s mach thuc hién.
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Phan tich va thiét k& mach logic t& hop

3.2 Phan tich va thiét k& mach logic t8 hop

3.2.2 Thiét k& mach t6 hop

o Thiét k& mach 13 bai todn dugc dua ra tir cic yéu cAu (chiic nang,
dang séng, tinh ning ky thuit, ...) xdy dung co s mach thuc hién.

e Phuong phap thiét ké

Bang | | Téi thidu
Karnaugh hod
Vén dé | Bang tran Biéu thic| [ So do
logic thyc théi 10i uu logic
Biéu thire || Téi thiéu
logic hoa
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Phan tich va thiét ké mach logic t8 hop

3.2 Phan tich va thiét k& mach logic t8 hop
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Phan tich va thiét ké mach logic t8 hop

3.2 Phan tich va thiét k& mach logic t8 hop

3.2.2 Thiét k& mach t8 hop
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Phan tich va thiét k& mach logic t& hop

3.2 Phan tich va thiét k& mach logic t8 hop

3.2.2 Thiét k& mach t8 hop

o Vidu: Thit ké hé théng mach logic md t3 qud trinh tit mé den tai hai
tang lau trong nha.
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Phan tich va thiét k& mach logic t& hop

3.2 Phan tich va thiét k& mach logic t8 hop

3.2.2 Thiét k& mach t8 hop

o Vidu: Thit ké hé théng mach logic md t3 qud trinh tit mé den tai hai
tang lau trong nha.

e So db thiét ké
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Phan tich va thiét ké mach logic t8 hop

3.2 Phan tich va thiét k& mach logic t8 hop

3.2.2 Thiét k& mach t8 hop
o Vidu: Thit ké hé théng mach logic md t3 qud trinh tit mé den tai hai
tang lau trong nha.

e So db thiét ké
1

o

0
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Phan tich va thiét ké mach logic t8 hop

3.2 Phan tich va thiét k& mach logic t8 hop

3.2.2 Thiét k& mach t8 hop
o Vidu: Thit ké hé théng mach logic md t3 qud trinh tit mé den tai hai
tang lau trong nha.

e So db thiét ké
1

o

0

e f=AB+AB=A®B
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Phan tich va thiét ké mach logic t8 hop

3.2 Phan tich va thiét k& mach logic t8 hop
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Phan tich va thiét k& mach logic t5 hop

3.2 Phan tich va thiét k& mach logic t8 hop

3.2.2 Thiét k& mach t8 hop

A B f
0 0 0
0 1 1
1 0 1
1 1 0
Bang 4-1. Bang trang thai mé Hinh 4-3. So 46 logic th? hién ham f

ta hoat ddng cua hé chicu sang
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Mach m3 héa va gidi ma

3.4 Mach m3 héa va gidi m3
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Mach m3 héa va gidi ma

3.4 Mach m3 héa va gidi m3

e M3 héa 13 viéc str dung ky hiéu dé biéu didn dac trung cho mot déi
tuong nao dé. Trong hé thdng thiét bi dién t& st dung mach sb, cic
lénh hoic dif lieu ducc truyén di dudi dang m3 nhi phan gém c6 céc
bit 0 va 1. Nhu vy, mot sb nhi phan 4 bit sé biéu di&n dugc 2% 1énh
hodc dif liu khdc nhau. Mt sb nhi phan biéu di&n mét 1énh holc
mot dit liéu dugc goi |1 mét ma sb. Mach tao ra cic ma sb duoc goi
[a mach m3 héa.
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Mach m3 héa va gidi ma

3.4 Mach m3 héa va gidi m3

e M3 héa 13 viéc str dung ky hiéu dé biéu didn dac trung cho mot déi
tuong nao dé. Trong hé thdng thiét bi dién t& st dung mach sb, cic
lénh hoic dif lieu ducc truyén di dudi dang m3 nhi phan gém c6 céc
bit 0 va 1. Nhu vy, mot sb nhi phan 4 bit sé biéu di&n dugc 2% 1énh
hodc dif liu khdc nhau. Mt sb nhi phan biéu di&n mét 1énh holc
mot dit liéu dugc goi |1 mét ma sb. Mach tao ra cic ma sb duoc goi
[a mach m3 héa.
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Mach m3 héa va gidi ma

3.4 Mach m3 héa va gidi m3
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Mach m3 héa va gidi ma

3.4 Mach m3 héa va gidi m3

e Mot s6 loai mach m3 hda - gidi ma nhu sau:
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Mach m3 héa va gidi ma

3.4 Mach m3 héa va gidi m3

e Mot s6 loai mach m3 hda - gidi ma nhu sau:

3.4.1 Mach m3 héa thap phan
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Mach m3 héa va gidi ma

3.4 Mach m3 héa va gidi m3

e Mbt sb loai mach m3 héa - gidi m3a nhu sau:
3.4.1 Mach m3 héa thap phan

3.4.2 Mach m3 héa uu tién
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Mach m3 héa va gidi ma

3.4 Mach m3 héa va gidi m3

e Mbt sb loai mach m3 héa - gidi m3a nhu sau:
3.4.1 Mach m3 héa thap phan
3.4.2 Mach m3 héa uu tién

3.4.3 Led 7 doan
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Mach m3 héa va gidi ma

3.4 Mach m3 héa va gidi m3

e Mbt sb loai mach m3 héa - gidi m3a nhu sau:
3.4.1 Mach m3 héa thap phan
3.4.2 Mach m3 héa uu tién
3.4.3 Led 7 doan
3.4.4 Mach gidi m3 nhj phan
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Bl ook ey
3.4.1 Mach ma héa thap phan
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Bl ook ey
3.4.1 Mach ma héa thap phan

a) M3 héa thap phan sang nhi phan (8 dudng sang 3 dudng)
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Bl ook ey
3.4.1 Mach ma héa thap phan

a) M3 héa thap phan sang nhi phan (8 dudng sang 3 dudng)
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Bl ook ey
3.4.1 Mach ma héa thap phan
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Bl ook ey
3.4.1 Mach ma héa thap phan

a) M3 héa thap phan sang nhi phan (8 dudng sang 3 dudng)
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Mach m3 héa va giai ma Mach m3 héa thap phan

3.4.1 Mach ma héa thap phan

a) M3 héa thap phan sang nhi phan (8 dudng sang 3 dudng)
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Bl ook ey
3.4.1 Mach ma héa thap phan
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Bl ook ey
3.4.1 Mach ma héa thap phan

a) M3 héa thap phan sang nhi phan (8 dudng sang 3 dudng)
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Bl ook ey
3.4.1 Mach ma héa thap phan

a) M3 héa thap phan sang nhi phan (8 dudng sang 3 dudng)
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Bl ook ey
3.4.1 Mach ma héa thap phan

a) M3 héa thap phan sang nhi phan (8 dudng sang 3 dudng)

YO
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17

e Vibt biéu thic ham
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Bl ook ey
3.4.1 Mach ma héa thap phan
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Bl ook ey
3.4.1 Mach ma héa thap phan

b) M3 héa thap phin sang nhi phan (10 dudng sang 4 dudng)
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Bl ook ey
3.4.1 Mach ma héa thap phan

b) M3 héa thap phin sang nhi phan (10 dudng sang 4 dudng)

e V& so db6 ma tran diode
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Bl ook ey
3.4.1 Mach ma héa thap phan

b) M3 héa thap phin sang nhi phan (10 dudng sang 4 dudng)

e V& so db6 ma tran diode
e Vibt biéu thdc ham
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Mach m héa uu tién
2.4.2 Mach ma héa uu tién

B < UAT SO



Sl o e o
2.4.2 Mach ma héa uu tién

e Mach m3 héa uu tién néu an hai hay nhiéu phim cting mét lic thi ma
sO tao ra sé uu tién cho phim c6 so 16n.
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Sl o e o
2.4.2 Mach ma héa uu tién

e Mach m3 héa uu tién néu an hai hay nhiéu phim cting mét lic thi ma
sO tao ra sé uu tién cho phim c6 so 16n.

e Vi du: mach m3 hda uu tién tir thap phan sang nhi phan.
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Mach m3 héa va gidi ma Mach m3 héa uu tién

2.4.2 Mach ma héa uu tién

e Mach m3 héa uu tién néu an hai hay nhiéu phim cting mét lic thi ma
sO tao ra sé uu tién cho phim c6 so 16n.

e Vi du: mach m3 hda uu tién tir thap phan sang nhi phan.

e Viét biéu thic ham
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Mach m3 héa wu tién
2.4.2 Mach ma héa uu tién
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LED 7 doan
2.4.3 LED 7 doan
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LED 7 doan
2.4.3 LED 7 doan

e Diing d& hién thj chit s6 chia mét hé dém bit ky.
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LED 7 doan
2.4.3 LED 7 doan

e Diing d& hién thj chit s6 chia mét hé dém bit ky.

e Chu tao: gdbm 7 doan lam bing vat liéu c6 kha ning phat sang (LED,
LCD, ...)
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LED 7 doan
2.4.3 LED 7 doan

e Diing d& hién thj chit s6 chia mét hé dém bit ky.

e Chu tao: gdbm 7 doan lam bing vat liéu c6 kha ning phat sang (LED,
LCD, ...)

e C6 hai loai: anode chung va kathode chung
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LED 7 doan
2.4.3 LED 7 doan

e Diing d& hién thj chit s6 chia mét hé dém bit ky.

e Chu tao: gdbm 7 doan lam bing vat liéu c6 kha ning phat sang (LED,
LCD, ...)

e C6 hai loai: anode chung va kathode chung

K chung
A chung =
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LED 7 doan
2.4.3 LED 7 doan
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LED 7 doan
2.4.3 LED 7 doan

e Gidi m3 LED 7 doan
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LED 7 doan
2.4.3 LED 7 doan

e Gidi m3 LED 7 doan

A
B—|
C —|
D

Mach
giai ma
7 doan

b
—— ¢

—d
— f

g

A/ B|C|D
0(o|0|0]|0
110(0(0|1
210|010
3/0(0|1|1
410|1|0(0
5(0(1]{0|1
6(0(1]{1]|0
7(0(1]{1]1
8(1(0(0|0
9(1]/0{0|1
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el
2.4.4 Mach giai ma
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el
2.4.4 Mach giai ma

a) Mach gidi m3 led 7 doan.
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el
2.4.4 Mach giai ma

a) Mach gidi m3 led 7 doan.

b) Mach gidi m3 dia chi.
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Mach giéi mé
a) Mach giai m3 led 7 doan
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Mach giéi mé
a) Mach giai m3 led 7 doan

»IC giai ma 7 doan:
TTL: A chung: 7447, 74247 (dAu ra
& murc tich cuc thap)

K chung: 7448 (dau ra & mirc {
tich cwc cao) {

a‘ll- Jl-g

LT—9 7447

RBI——r4

——RBO
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Mach giéi mé
a) Mach giai ma dia chi
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Mach gidi ma
a) Mach gidi ma dia chi

e L3 mach c6 n ngd vao va 2" ngd ra. Trong d6, mdi ngd ra dugc tic
déng mét lan tuong tng véi dia chi 4p vao ctia ngd vao dudi dang m3
nhi phan.
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Mach gidi ma
a) Mach gidi ma dia chi

e L3 mach c6 n ngd vao va 2" ngd ra. Trong d6, mdi ngd ra dugc tic
déng mét lan tuong tng véi dia chi 4p vao ctia ngd vao dudi dang m3
nhi phan.

e Gidi m3 dia chi tdc dong miic thz,“ap, khi ta gidi ma dén dja chi ndo thi
ngd ra tuong ng vai dia chi d6 s& & mic thap, tat cd cic ngd con lai
s€ & muc cao.

M < HUAT SO



el
Mach gidi ma 2 dudng sang 4 dudng
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(\EY WU ENICERVEREEINGER  Mach giai ma

Mach gidi ma 2 dudng sang 4 dudng
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3.5 Mach ghép kénh va phan kénh
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3.5 Mach ghép kénh va phan kénh

3.5.1 Mach ghép kénh (MUX-Multiplexer)
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3.5 Mach ghép kénh va phan kénh

3.5.1 Mach ghép kénh (MUX-Multiplexer)
3.5.2 Mach phéan kénh (DEMUX-DeMultiplexer)
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BERIK
3.5.2 Mach phan kénh - DEMUX
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DS
3.5.2 Mach phan kénh - DEMUX

e Dinh nghia: mach phan kénh [a mach c6 mot ngd vao dit liéu, n ngd
vao diéu khién, mét ngé vao chon mach va 2" ngd ra.
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DS
3.5.2 Mach phan kénh - DEMUX

e Dinh nghia: mach phan kénh [a mach c6 mot ngd vao dit liéu, n ngd
vao diéu khién, mét ngé vao chon mach va 2" ngd ra.

e Tly theo gid tri clia n ngd vio diéu khién ma ngd ra thd i (Y;) sé
bing gia tri clia ngd vao. Cu thé néu goi n ngd vao diéu khién 13
An—1An—2dotsA — 0 thi Y; = X khi (A,—1As—2dotsA — 0, = (i)1q)-
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DS
3.5.2 Mach phan kénh - DEMUX

e Dinh nghia: mach phan kénh [a mach c6 mot ngd vao dit liéu, n ngd
vao diéu khién, mét ngé vao chon mach va 2" ngd ra.

e Tly theo gid tri clia n ngd vio diéu khién ma ngd ra thd i (Y;) sé
bing gia tri cla ngd vao. Cu thé néu goi n ngd vao diéu khién I3
An—1An—2dotsA — 0 thi Y; = X khi (A,—1As—2dotsA — 0, = (i)1q)-

a) So dd khéi b) Chuyén mach dién tir
CSEg Y,
[ MUX [ Y,
2= 1 ! ® Y,
X, T oV
ngod vao e—Y," X Y
2 ngd vao, i
it o,
o——
An-l An-Z AO

ngd diéu khién
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BERIK
3.5.2 Mach phan kénh - DEMUX
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DS
3.5.2 Mach phan kénh - DEMUX

e B5 phan kénh con dugc goi la b gidi ma 1 trong 2". Tai mét thai
diém chi c6 1 trong s6 2" ngé ra & mic tich cuc.
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DS
3.5.2 Mach phan kénh - DEMUX

e B5 phan kénh con dugc goi la b gidi ma 1 trong 2". Tai mét thai
diém chi c6 1 trong s6 2" ngé ra & mic tich cuc.

e Vidu bd 1:8, c6 1 ngd vao dir liéu va 8 ngd ra, IC 74138.
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3.6 Mach so hoc
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3.6 Mach so hoc

3.6.1 Mach cong
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3.6 Mach so hoc

3.6.1 Mach cong

3.6.2 Mach trur
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3.6 Mach so hoc

3.6.1 Mach cong
3.6.2 Mach trur

3.6.3 Mach so sanh
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3.6.1 Mach cong
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Mach cong
3.6.1 Mach cdng

e Chiic ning: thuc hién phép cong giita hai s& nhi phan.
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Mach cong
3.6.1 Mach cdng

e Chiic ning: thuc hién phép cong giita hai s& nhi phan.

a) Céng ban téng (Half-Adder): thuc hién phép céng giita hai bit thip
nh4t clia phép cong 2 sb nhi phan.
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Mach cong
3.6.1 Mach cdng

e Chiic ning: thuc hién phép cong giita hai s& nhi phan.

a) Céng ban téng (Half-Adder): thuc hién phép céng giita hai bit thip
nh4t clia phép cong 2 sb nhi phan.

b) Mach cong ddy da (Full-Adder): thuc hién phép céng giita hai bit b4t
ky ctia phép cong 2 sb nhi phan.
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3.6.1 Mach cong
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Mach cong
3.6.1 Mach cdng

a) Céng ban téng (Half-Adder): thuc hién phép cong giita hai bit thip
nhit clia phép cong 2 sb nhi phan.
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Mach cong
3.6.1 Mach cong

a) Céng ban téng (Half-Adder): thuc hién phép cong giita hai bit thip
nhit clia phép cong 2 sb nhi phan.

So db khbi Bang trang thai
a b s ry

ai Si

T Half-Adder 00 0 0

b; Fiet 0o 1 1 0
1 0 1 0
1 1 0 1

So do mach Ham chtrc nang

z{’ So s, =a, @b,
0

= a.b,

Co
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Mach cong
3.6.1 Mach cdng

b) Mach cong ddy da (Full-Adder): thuc hién phép céng giita hai bit bat
ky chia phép cong 2 sb nhi phan.
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Mach cong
3.6.1 Mach cong

b) Mach cong ddy da (Full-Adder): thuc hién phép céng giita hai bit bat
ky chia phép cong 2 sb nhi phan.

Mach dién
HA, !
bi E gi RN E a, @ bi
q; E /L/ i
T ! b
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Mach cong
3.6.1 Mach cdng

b) Mach cong ddy da (Full-Adder): thuc hién phép céng giita hai bit bat
ky chia phép cong 2 sb nhi phan.
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el e
3.6.1 Mach cong

b) Mach cong ddy da (Full-Adder): thuc hién phép céng giita hai bit bat
ky chia phép cong 2 sb nhi phan.

So db khéi Bang trang thai
a. (R
' Si a, b, r, s5; ryy
b; — Full-Adder
0 0 0 0 0
Fi+1
i — 0 0 1 1 0
0 1 0 1 0
0 1 1 0 1
Ham chtrc nang 1 0 0 1 0
s, =a,®b,®r, 1o 1 0 1
1 1 0 0 1
1 1 1 1 1

a=a.b+r(a +b,)
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Mach cong
3.6.1 Mach cong

Mach dién

An-1Dp-1 200 aib; aghg i
| Tp-1 ‘ | 1p2 ‘ 11 | ‘ 19=20

[ ] 1 [ ] —

F‘"\\n- 1 Ff\n—2 Ff\] F :\g

T < — | & |

Iy Tp-1 12 I

Sp Sp-1 Sn-2 S1 So
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3.6.2 Mach tru
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Sl
3.6.2 Mach tru

a) Mach béan hiéu: thuc hién phép trir gilra 2 bit thip nhit trong phép
trir gitta hai s& nhi phan.
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Sl
3.6.2 Mach tru

a) Mach béan hiéu: thuc hién phép trir gilra 2 bit thip nhit trong phép
trir gitta hai s& nhi phan.

» D hi¢u
= B, bit muon
a — — Di
Half-Subtractor
b — — B
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3.6.2 Mach tru
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Mach tri
3.6.2 Mach tru

Ham chirc nang Bang trang thai
D. =a @b,
P a; b; D; By,
B il = Cll. 'bi 0 0 0 0
0 1 1 1
Ham logic 1 0 1 0
Ez: Dy 1 1 0 0
By
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3.6.3 Mach so sanh
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Mach so sénh
3.6.3 Mach so sanh

e Trong cac hé théng sb, dic biét 13 trong may tinh thudng thuc hién
viéc so sanh hai so.
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3.6.3 Mach so sanh

e Trong cac hé théng sb, dic biét 13 trong may tinh thudng thuc hién
viéc so sanh hai so.

e Hai s0 can so sdnh cé thé la cic s6 nhj phan, c6 thé la cac ky tu da
ma hoéa nhj phan.
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Mach so sénh
3.6.3 Mach so sanh

e Trong cac hé théng sb, dic biét 13 trong may tinh thudng thuc hién
viéc so sanh hai so.

e Hai s0 can so sdnh cé thé la cic s6 nhj phan, c6 thé la cac ky tu da
ma hoéa nhj phan.

e Mach so sanh cé thé hoat déng theo kiéu ndi tiép ho3c song song.
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Mach so sénh
3.6.3 Mach so sanh

e Trong cac hé théng sb, dic biét 13 trong may tinh thudng thuc hién
viéc so sanh hai so.

e Hai s0 can so sdnh cé thé la cic s6 nhj phan, c6 thé la cac ky tu da
ma hoéa nhj phan.

e Mach so sanh cé thé hoat déng theo kiéu ndi tiép ho3c song song.

e Mach so sdnh bing nhau 1 bit v mach so sanh bing nhau 4 bit.
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Mach so sénh
3.6.3 Mach so sanh

e Trong cac hé théng sb, dic biét 13 trong may tinh thudng thuc hién
viéc so sanh hai so.

e Hai s0 can so sdnh cé thé la cic s6 nhj phan, c6 thé la cac ky tu da
ma hoéa nhj phan.

e Mach so sanh cé thé hoat déng theo kiéu ndi tiép ho3c song song.

e Mach so sdnh bing nhau 1 bit v mach so sanh bing nhau 4 bit.

e B6 so sanh 1 bit.
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Mach so sénh
3.6.3 Mach so sanh

e Trong cac hé théng sb, dic biét 13 trong may tinh thudng thuc hién
viéc so sanh hai so.

e Hai s0 can so sdnh cé thé la cic s6 nhj phan, c6 thé la cac ky tu da
ma hoéa nhj phan.

e Mach so sanh cé thé hoat déng theo kiéu ndi tiép ho3c song song.

e Mach so sdnh bing nhau 1 bit v mach so sanh bing nhau 4 bit.
e B6 so sanh 1 bit.

e B§ so sanh 4 bit (so sanh 16n hon).
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Mach so sdnh bang nhau 1 bit
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Mach so sdnh bang nhau 1 bit

o Xét 2 bit a; va b;, goi g; |13 két qua so sanh.
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ekl
Mach so sdnh bang nhau 1 bit

o Xét 2 bit a; va b;, goi g; |13 két qua so sanh.

e Ta cb:
So d6 khbi Bang trang thai
a g b, g
b % & 0 0 1
0 1 0
- - 1 0 0
g =a.b+a.b =a®b 1 1 1

N < UAT 6
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Mach so sdnh bang nhau 4 bit
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Mach so sdnh bang nhau 4 bit

e Cho hai sb nhi phan 4 bit A va B nhu sau: A = azapa;ap va
B = bsbobi by, ta cb
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Mach so sdnh bang nhau 4 bit

e Cho hai sb nhi phan 4 bit A va B nhu sau: A = azapa;ap va
B = bsbobi by, ta cb

e A=B <& a3 =b3,ar = bp,a1 = b1,a0 = bo
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Mach so sdnh bang nhau 4 bit

e Cho hai sb nhi phan 4 bit A va B nhu sau: A = azapa;ap va
B = bsbobi by, ta cb

e A=B <& a3 =b3,ar = bp,a1 = b1,a0 = bo

e Biéu thic ngd ra tuong 0ng la G = g3grg180, Véi:
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ekl
Mach so sdnh bang nhau 4 bit

e Cho hai sb nhi phan 4 bit A va B nhu sau: A = azapa;ap va
B = bsbobi by, ta cb

e A=B <& a3 =b3,ar = bp,a1 = b1,a0 = bo

e Biéu thic ngd ra tuong 0ng la G = g3grg180, Véi:

° g3=a3D b3, @2 = ax D by,
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ekl
Mach so sdnh bang nhau 4 bit

e Cho hai sb nhi phan 4 bit A va B nhu sau: A = azapa;ap va
B = bsbobi by, ta cb

e A=B <& a3 =b3,ar = bp,a1 = b1,a0 = bo

e Biéu thic ngd ra tuong 0ng la G = g3grg180, Véi:

° g3=a3D b3, @2 = ax D by,

® g1 =a;® by, go=ao D by.

N < HUAT 6



So sanh 1 bit

So dd khdi

-
b,

Bang trang thai
Bang trang thai cua mach so sanh
a | b | f. | . | L
0 0 0 1 0
0 1 1 0 0
1 0 0 0 1
1 1 0 1 0

B < UAT SO



Mach so sénh
So sanh 4 bit

= hodc a; > b,

= hoaca; =b,, vaa,>b,,
* hoacaz=b; vaa,=b,
b]

vaa,>b,,
= hodca; =bs; vaa,=b,,
vaa, =b,,vaa,>b,. 3,

T d6 ta co bidu thirc ham ra la:
f.=a,b,+a,®b,.a,b,+ a,
_ b,
a, ®b,.a, ®b,.a.b+ a

a,®Dby.a,®b,.a,®b .a, .b_O "
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Mach tao bit va kiém tra chin - l&

3.7 Mach tao bit va kiém tra chin - 1&

N < UAT 6



Mach tao bit va kiém tra chin - I&

3.7 Mach tao bit va kiém tra chin - 1&

e C6 nhiéu phuong phap m3 héa dit liéu dé phat hién 18i va sita 18i khi
truyén dif liéu tir noi ndy sang noi khdc. Phuong phép don gian nhit
13 thém mat bit vao dif liéu dugc truyén di sao cho sb chif sb 1 trong
dir liéu ludn 13 ch8n hodc ludn 13 1&. Bit thém vao dé dugc goi 13 bit
ch8n/1é.
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Mach tao bit va kiém tra chin - I&

3.7 Mach tao bit va kiém tra chin - 1&

e C6 nhiéu phuong phap m3 héa dit liéu dé phat hién 18i va sita 18i khi
truyén dif liéu tir noi ndy sang noi khdc. Phuong phép don gian nhit
13 thém mat bit vao dif liéu dugc truyén di sao cho sb chif sb 1 trong
dir liéu ludn 13 ch8n hodc ludn 13 1&. Bit thém vao dé dugc goi 13 bit
ch8n/1é.

o D& thuc hién dugc viéc truyén dif liéu theo kiéu dua thém bi chin/Ié
vao dit liéu, chiing ta phai:
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Mach tao bit va kiém tra chin - 1&

3.7 Mach tao bit va kiém tra chin - 1&

e C6 nhiéu phuong phap m3 héa dit liéu dé phat hién 18i va sita 18i khi
truyén dif liéu tir noi ndy sang noi khdc. Phuong phép don gian nhit
13 thém mat bit vao dif liéu dugc truyén di sao cho sb chif sb 1 trong
dir liéu ludn 13 ch8n hodc ludn 13 1&. Bit thém vao dé dugc goi 13 bit
ch8n/1é.

o D& thuc hién dugc viéc truyén dif liéu theo kiéu dua thém bi chin/Ié
vao dit liéu, chiing ta phai:

e XAy dung so dd tao dugc bit chin/ 1& dé thém vao n bit dif lidu.
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Mach tao bit va kiém tra chin - 1&

3.7 Mach tao bit va kiém tra chin - 1&

e C6 nhiéu phuong phap m3 héa dit liéu dé phat hién 18i va sita 18i khi
truyén dit liéu tir noi ndy sang noi khac. Phuong phip don gidn nhat
[a thém mét bit vao dit liéu dugc truyén di sao cho s6 chii s6 1 trong
dir liéu ludn 13 ch8n hodc ludn 13 1&. Bit thém vao dé dugc goi 13 bit
ch8n/1é.

o D& thuc hién dugc viéc truyén dif liéu theo kiéu dua thém bi chin/Ié
vao dit liéu, chiing ta phai:

e XAy dung so dd tao dugc bit chin/ 1& dé thém vao n bit dif lidu.

e Xay dung so db kiém tra hé xem d6 1 hé chin/ I& véi (n+ 1) bit & ngd
vao (n bit dit liéu, 1 bit chan/ 18).
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Mach tao bit va kiém tra chin - 1&

3.7 Mach tao bit va kiém tra chin - 1&

% Mach tao bit chan/Ié: X
¢> Taobit [~ °

n bit chin/lé Bang trang thai cua
dit liéu . Xc | mach tao bit chin ¢
Vao Ra

Qo
Q.

N
Q

>
x
X

@
=]

% Xét trwong hop 3 bit di¥ liéu d,, d,, d,

< Goi X,, X, 1a 2 bit chan, 1& thém vao di liéu.

< T bang trang thai ta thay

X, =X, hay X, =X,

% Va biéu thire clia X, va X, 1a

X, =d, ®d, ®d,

Alalala|lo|o|o|le
aAlalo|o|a|a|lo|le
- o =moaloale
- = O =m—-O
Ol

X, =X, =d,®d,®d,
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Mach tao bit va kiém tra chin - 1&

3.7 Mach tao bit va kiém tra chin - 1&

Vao Ra
d, [d, [ds | X |[F, | F.
% Mach kiém tra chan/Ié: 0fo0joj0]oO] 1
n bit dit ¢> . R OO 110
lidu Kiém tra ‘folJof[1]o]|1]0
¢ hé R
Bit chan I¢| chn/le — “ | 0 |1 [0 ]0]1]0
. . of[1][o|[1]0f1
« Tl bang trang thai: Xe X o T T3 ool
= F,=1néuhélachdn (F,chiratinhchdn [o T3 1111110
caa he). 1{ofofof1]0
= F,=1néuhélalé (F,chiratinhléctahé).[1 [o o 1|0 |1
+% Hai ham kiém tra ch&n/Ié luén la phGidinhcia [ 1|0 [ 1[0 ] 0 |1
nhau. Do tinh chét clia ham cong XOR, taco: |1 |0 |1 [1 |10
= F,=d;®d,®d; ®X 1j]1/0j0ojoj1
= 1{1]0]|1]|1]o0
= F,=F
e e 1[1]1]o]1]0
1 1 1 1 0 |1
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Mach tao bit va kiém tra chin - l&

3.7 Mach tao bit va kiém tra chin - 1&
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Mach tao bit va kiém tra chin - 1&

3.7 Mach tao bit va kiém tra chin - 1&

o Vi du: Thiét k& mach tao bit ch3n, & cho tif m3 3 bit.
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3.8 Don vi sb hoc va logic
(ALU - Arithmetic and Logic Unit)
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3.8 Don vi sb hoc va logic
(ALU - Arithmetic and Logic Unit)

4 4
|Thanh ghi Al IThanh ¢hi B |
4 /i/ 4
Cia
ALU [ M(Mode)
.- M} F, Chon chirc nang
- F, (Phép tinh)
4 4
Ghi trang thai
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3.8 Don vi sb hoc va logic
(ALU - Arithmetic and Logic Unit)

4 4
|Thanh ghi Al | Thanh ghi B |
4 /l/ 4
Cia
ALU T M/(Mode)
.- M} F, Chon chirc nang
[ F, (Phép tinh)
4 4
Ghi trang thai

e ALU bao gdbm hai khéi chinh 13 khdi logic va khéi s6 hoc. Ngoai ra
con mét khdi phu 13 khéi ghép kénh.

KY THUAT sb



3.8 Don vi sb hoc va logic
(ALU - Arithmetic and Logic Unit)
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3.8 Don vi sb hoc va logic
(ALU - Arithmetic and Logic Unit)

—> F*

So hoc
Si
MUX
2-1
L
logic
M

Hinh : So db khbi cho mét cbt clia ALU.
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3.8 Don vi sb hoc va logic
(ALU - Arithmetic and Logic Unit)
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3.8 Don vi sb hoc va logic
(ALU - Arithmetic and Logic Unit)

e ALU duoc didu khién thuc hién phép tinh s& hoc hay logic bing tin
hiéu M.
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Don vi sb hoc va ALU

3.8 Don vi sb hoc va logic
(ALU - Arithmetic and Logic Unit)

e ALU duoc didu khién thuc hién phép tinh s& hoc hay logic bing tin
hiéu M.

e M =0 — thi ALU thuc hién phép toan logic va dua két qua ra ngd ra
.
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3.8 Don vi sb hoc va logic
(ALU - Arithmetic and Logic Unit)

e ALU duoc didu khién thuc hién phép tinh s& hoc hay logic bing tin
hiéu M.

e M =0 — thi ALU thuc hién phép toan logic va dua két qua ra ngd ra
.

e M =1 — thi ALU thuc hién phép toadn sb hoc va dua két qua ra ngd
ra f*.
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3.8 Don vi sb hoc va logic
(ALU - Arithmetic and Logic Unit)

ALU dugc diéu khién thuc hién phép tinh sé hoc hay logic bing tin
hiéu M.

e M =0 — thi ALU thuc hién phép toan logic va dua két qua ra ngd ra
.

e M =1 — thi ALU thuc hién phép toadn sb hoc va dua két qua ra ngd
ra f*.

Thuc chét tin hidu M & day 13 tin hiéu didu khién chon clia MUX
2 —1.
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3.8 Don vi sb hoc va logic
(ALU - Arithmetic and Logic Unit)
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3.8 Don vi sb hoc va logic
(ALU - Arithmetic and Logic Unit)

% Hazzards/Glitch: Hazard con dwoc goi la sy "sai nham", hoat dong
ldc dworc lac khdng ctia mach logic.
= Xay ra trong mét mach dién hoan toan khong bi héng linh kién
lam cho mach hoat déng khéng cé s tin cay.
= Hién twong ctia Hazard trong mach té hop cé thé gap la:
- Hazard chi xuét hién mét 1an va khoéng bao gi® gap lai niva.
- Hazard c6 thé xuét hién nhiéu 1an (theo mét chu ky nao do
hoac khéng theo mét chu ky nao).
Hazard c6 thé do chinh chirc nang clia mach dién gay ra.
Day la truong hop kho gidi quyét nhat khi thiét ké.
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3.8 Don vi sb hoc va logic
(ALU - Arithmetic and Logic Unit)

< Ban chét ctia hazzards
= Do sw chay dua gitra cac tin hiéu
= VD: demo trén Logicworks
¢+ Phan loai hazzard
= Hazzard tinh : Dau ra chi xuéng 0 hodc 1 mét 1an
= Hazzard déng : DAu ra c6 thé thay ddi nhiéu hon 1 1an
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Bai tap

1. Xay dung mach ghép kénh véi bbn kénh tin hiéu (4 — 1)
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Bai tap

1. Xay dung mach ghép kénh véi bbn kénh tin hiéu (4 — 1)

2. Thuc hién ham ba bién f trén co s& ding mach ghép kénh 4 — 1 d3
xay dung & bai 1.
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Bai tap

1. Xay dung mach ghép kénh véi bbn kénh tin hiéu (4 — 1)

2. Thuc hién ham ba bién f trén co s& ding mach ghép kénh 4 — 1 d3
xay dung & bai 1.

3. Xay dung mach phan kénh véi 4 dudng tin hiéu ra.
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Bai tap

1. Xay dung mach ghép kénh véi bbn kénh tin hiéu (4 — 1)

2. Thuc hién ham ba bién f trén co s& ding mach ghép kénh 4 — 1 d3
xay dung & bai 1.

3. Xay dung mach phan kénh véi 4 dudng tin hiéu ra.

4. Thiét k& mach kiém tra chin, 1& cho tir m3 4 bit.

B < HUAT SO
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