7 Chuong 4
Mach t6 hop IV - 1

CHUONG 4: MACH TO HQP

% MACH MA HOA

% Mach ma héa 2" duong sang n dudng
s% Mach tao ma BCD cho sd thap phan
3% MACH GIAI MA

% Mach giai ma n duong sang 2" dudng
# Mach giai ma BCD sang 7 doan

% MACH DA HOP VA GIAI PA HOP
% Khai niém

% Mach da hop

s Ung dung ctia mach da hop

# Mach giai da hop

# MACH SO SANH

% Mach so sanh hai s mot bit

% Mach so sanh hai s6 nhiéu bit

#% MACH KIEM / PHAT CHAN LE

% Mach phat chin 1¢

% Mach kiém chén 1é

Céc mach s6 dugc chia ra lam hai loai: Mach td hop va Mach tuan ty.

- Mach t6 hop: Trang thai nga ra chi phu thudc vao t6 hop cac ngd vao khi to hop nay
d3 on dinh. Nga ra Q ctia mach t6 hop 1a ham logic ctia cc bién ngi vao A, B, C . . ..

Q=1f(A,B,C..))

- Mach tuan ty : Trang thai ngi ra khong nhitng phu thudc vao to hop cac ngd vao ma
con phu thudc trang thai ngi ra truée do. Ta noéi mach tuan tu ¢ tinh nhé. Ngi ra Q: cua
mach tuan ty 1a ham logic cia cac bién nga vao A, B, C . . . . va ngi ra Q trudc do.

Q:=f(QABC. )

Chu()'ng nay nghién ciru mot s6 mach t6 hop thong dung théng qua viéc thiét ké mot

s6 mach don gian va khao sat mot s6 IC trén thuc té.

4.1. MACH MA HOA

Ma hoa la gan cac ky hiéu cho cac dbi tuong trong mot tap hop dé thuan tién cho vige
thyc hién mot yéu cau cu thé nao d6. Thi du ma BCD gan sb nhi phan 4 bit cho tung s6 ma
ctia sd thap phan (tir 0 den 9) dé thuan tién cho may doc mot s6 c6 nhiéu sé mi; ma Gray
dung tién loi trong viéc tdi gian cac ham logic . . .. Mach chuyén tir ma nay sang ma khac goi
la mach chuyén ma, cling dugc xép vao loai mach ma hoa. Thi du mach chuyen s6 nhi phan 4
bit sang s6 Gray 1a mot mach chuyén ma.
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Mach t6 hop IV - 2

4.1.1 Mach ma hoa 2" dwong sang n dwong

Mot sb nhi phan n bit cho 2" to hop sé khac nhau. Vay ta c6 thé dung s n bit dé ma
cho 2" ngi vao khac nhau, khi c6 mot nga vao dugc chon béng cach dua no 1én muc tac dong,
& ngi ra sé chi bao sd nhi phan twong tng. P6 1a mach mi hoa 2" duong sang n duong.

(H 4.1) 1a m6 hinh mdt mach ma hoa 2" duong sang n dudng.

- (H 4.1a) 1a mach c6 ngé vao va ra tac dong cao : Khi cac ngi vao déu ¢ mirc thép,
mach chua hoat dong, cac nga ra déu ¢ muc thap. Khi c6 mot ngd vao duogc tac dong béng
cach 4n khéa K tuong tng dé dua ngd vao d6 1én mirc cao, cac ngd ra s& cho s nhi phan
tuong ung.

- (H 4.1b) 12 mach c6 ngi vao va ra tac dong thip. Hoat dong tuong ty nhu mach trén
nhung c6 muc tac dong nguoc lai. (trong mé hinh (H 4.1b) ky hiéu dau o & nga ra dé chi muc
tac dong thap, con ¢ ngi vao khong c6 du o vi 1a mach that)

Trong truong hop ngi ra c6 muc tic dong thap, mudn doc dung s6 nhi phan & ngi ra,
ta phai dao cac bit dé doc.
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Di nhién, nguoi ta cling c6 thé thiét ké theo kiéu ngd vao tac dong thip va ngi ra tac
dong cao hay nguoc lai. Trén thyc té, ta c6 thé c6 bit cir loai nga vao hay ra tac dong theo bat
ctr kiéu ndo (mirc cao hay thap).

Ngoai ra, dé tranh truong hop mach cho ra mot mé sai khi nguoi st dung vo tinh (hay
¢d V) tac dong déng thoi vao hai hay nhiéu ngd vao, ngudi ta thiét ké cac mach ma hoa uu
tién: 1a mach chi cho ra mot ma duy nhat c6 tinh vu tién khi c6 nhiéu ngi vao ciing dugc tac
dong.

4.1.1.1 Ma héa wu tién 4 dwong sang 2 dwong

Thiét ké mach ma hoa 4 duong sang 2 dudng, vu tién cho ma cd tri cao, ngd vao va ra
tac dong cao
Béng sy that va so d6 mach (H 4.2)
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Mach t6 hop IV - 3

X 1 0 0 0 1

X X 1 1 0

X X X 1 1 1
Bang 4.1

Nhan thay bién 0 trong bang sy that khong anh hudng dén két qua nén ta chi v& bang
Karnaugh cho 3 bién 1,2 va 3. Luu y 13 do trong bang su that c6 cac truong hop bét chip cua
bién nén ung v6i mot tri riéng ctia ham ta co thé 0 dén 2 hoic 4 s6 1 trong bang Karnaugh.
Thi du véi tri 1 ctia ca 2 ham A; va Ay & dong cudi ciing dua dén 4 s6 1 trong cac 6 001, 011,
101 va 111 cua 3 bién 123.

Tir bang Karnaugh, ta c6 két qua va mach twong (mg. Trong mach khong c¢6 ngi vao
0, diéu nay duoc hiéu Ia mach sé& chi bao s6 0 khi khong tac dong vao ngi vao nao.
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(H4.2)

4.1.1.2 Ma hé6a 8 dwong sang 3 dwong

Chuing ta s€ khao sat mot IC ma hoa 8 duong sang 3 duong.

Trén thuc té khi ché tao mét IC, ngoai cac nga vao/ra dé thuc hién chuc nang chinh
ctia nd, nguoi ta thudng du tru thém cac ngd vao va ra cho mot sd chirc ning khac nhu cho
phép, ndi mach dé mo rong hoat dong cua IC.

IC 74148 13 IC ma héa uu tién 8 duong sang 3 duong, vao/ ra tac dong thap, cé cac
nga ndi mach dé mo rong ma hoa véi s6 ngd vao nhiéu hon.

Duéi day 1a bang su that ciia IC 74148, trong d6 E; nga vao n6i mach va cho phép, E
1a ngi ra ndi mach va G, ding dé ma rong cho s nhi phan ra.

Dua vao bang su that, ta théy IC lam viéc theo 10 trang thai:

- Céc trang théi tir 0 dén 7: IC ma hoda cho ra s6 3 bit

- Cac trang thai 8 va 9: ding cho viéc mé rong, s& giai thich rd hon khi ndi 2 IC dé mo
rong ma héa cho s6 4 bit

Trang Nga vao Ngara
thai E, 01 2 3 4 5 6| Ay A Ay G E,
7
9 l1 1 x x X X X X X 1 1 1 1 1
8 0 x 1 1 1 1 0
7 0 1 1 1 1 1 1 1 O 0 O 0 1
6 01 0O O 1 0 1
5 0 x X X X X X X 0 1 0 0 1
4 0 0 0 1 1 0 1
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(H 4.3) 1a cach nd1 2 IC dé thuc hién ma hoéa 16 duong sang 4 dudng
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- IC2 c6 E; =0 nén hoat dong theo céc trang thai tir 0 dén 8, nghia l1a ma hoa tur 0 dén
7 cho cac nga ra AyA Ay.

- IC1 ¢6 E; ndi v6i E, cia IC2 nén IC1 chi hoat dong khi tat ca nga vao dir li¢u cua
IC2 1&én muc 1 (IC2 hoat dong ¢ trang thai 8)

* Pé ma hoa cac sb tir 0 dén 7, cho cac ngd vao 8 dén 15 (tc cac nga vao dit lidu cua
IC2) 1én murc 1, IC2 hoat dong ¢ trang thai 8.

Luc d6 Ej; = Eq = 0: két qua 1 IC1 s& hoat dong & trang thai tir 0 dén 7, cho phép tao
mi cac sd tir 0 dén 7 (tir 111 dén 000) va IC2 hoat dong & trang thai 8 nén cic ngi ra
(A2A1Ag),= 111, day la didu kién mo cac cong AND dé cho ma s6 ra 1a BoB By = A,A A clia
IC1, trong lic d6 Bs = Gy = 1, ta dugc két qua tr 1111 dén 1000, tirc tir O dén 7 (téc dong
thap).

Thi du dé ma sb 4 , dua ngd vao 4 xubng mirc 0, cac ngd vao tir 5 dén 15 1én muc 1,
bat chép cac nga vao tu 0 dén 3, ma sb rala B;B,B1Bi=Gs;:B,B1By=1011, tirc s6 4

* Pé ma hoa cac sd tir 8 dén 15, cho IC2 hoat dong & trang thai tir 0 dén 7 (dua nga
vao tng véi s mudén ma xudng thap, cic ngi vao cao hon 1én mirc 1 va cic ngi vao thap hon
xubng mirc 0), bat chdp cic ngd vao dir liéu ctia IC1 (cho IC1 hoat dong & trang thai 9), nén
cac ngad ra (A,A1Ap) =111, day la diéu kién mé& cac céng AND dé cho ma sb ra 1a B,BBo=
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AsA A cua IC2, , trong lic d6 Bs = Gy = 0, ta duoc két qua tir 0111 dén 0000, tirc tir 8 dén
15.

Thi du dé ma s 14, dua ngé vao 14 xudng mirc 0, dua nga vao 15 1én muc 1, bat chap
cac nga Véq tr 0 dén 13, ma s@ ra la B;B,B1Bg = G B,B1Bo = 0001, tirc s6 14

Muon c6 nga ra chi s6 nhi phan ding véi ngd vao duoc tac dong ma khong phai dao
cac bit ta c6 thé thay cac cong AND bang cong NAND

4.1.2 Mach tao ma BCD cho s6 thiap phan

Mach gém 10 ngi vao tuong trung cho 10 s thap phan va 4 ngi ra 1 4 bit cua sb
BCD. Khi mét nga vao (tuong trung cho mot sb thap phan) dugc tic dong bang cach dua lén
murc cao cac ngi ra sé cho s6 BCD tuong ting

Béang sy that ciia mach:

Trang thai cac nga vao Mai sb ra

9 87 65 4 3 2|1A A A
1 0 Ay

0 00 0 0 0 0 O] O 0 0
0 1 0

0 00 0 0 0 0 O] O 0 0
1 0 1

0 00 0 0 0 0 1] 0 0 1
0 0 0

0 00 0 0 0 1 OO 0 1
0 0 1

0 00 0 0 1 0 O] O 1 0
0 0 0

0 00 0 1 0 0 O] O 1 0
0 0 1

0 00 1 0 0 0 O] O 1 1
0 0 0

0 01 0 0 0 0 O] O 1 1
0 0 1

0O 1.0 0 0 0 0 Of 1 0 0
0 0 0

1 00 0 O O O Of 1 0 0
0 0 1

Bang 4.3
Khéng can bang Karnaugh ta ¢ thé viét ngay cac ham xac dinh céc ngi ra:
Ay =1+3+5+7+9 A =2+3+6+7
Ay =4+5+6+7 A3 =8+9
Mach cho ¢ (H 4.4)

Nguyén Trung Lap

KY THUAT SO



Chuong 4
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- S pm e wa P e

(H4.4)
i bé tao ma BCD uu tién cho s0 16n, ta viét lai bang su that va dung phuong phép dai so
dé don gian cac ham xac dinh cac ngara Az, Az, Ay, Ao

Trang thai cac nga vao Mi s6 ra

9 8 7 6 5 4 3 2] A A A
1 0 Ay

0O 00 0 0 0 0 o0} O 0 0
0 1 0

0O 00 0 O 0 O0 o0} O 0 0
1 x 1

0O 00 0 O 0 O0 1] 0 0 1
X X 0

0O 00 0 0O 0 1 x| O 0 1
X X 1

0O 00 0 O 1 x x| O 1 0
X X 0

0O 00 0 1 x x x| O 1 0
X X 1

0 00 I x x x x| O 1 1
X X 0

0 01 x x x x x| O 1 1
X X 1

0 1 x x x x x x| 1 0 0
X X 0

I x x x x x x x| 1 0 0
X X 1

Bang 4.4
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=9+ (7+56.7+3.456.7+1.23.456.7)89

Mach cho ¢ (H 4.5)

(H4.5)

4.1.3 Mach chuyén ma

Mach chuyén tor mot ma nay sang mot ma khac ciling thudc loai ma hoa.
#®Mach chuyén ma nhi phan sang Gray

Thir thiét ké mach chuyén tir ma nhi phan sang ma Gray ctia s6 4 bit.

Trudc tién viét bang sy that ciia s6 nhi phan va sé Gray tuong tng. Cac sb nhi phan la
cac bién va cac s6 Gray s& 1a ham cua céc bién do.
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A B [C |D - XY | Z|T
O 0 0 0 - 0O 0 0 O
0O 0 0 1 N 0O 0 0 1
O 0 1 0 N 0O 0 1 1
0O 0 1 1 N 0O 0 1 0
o i ot 2 o1l
_)
o i it 2 ool
1 0 0 0 ~ {1 1.0 0
1 0 0 1 - 1 1 01
1 0 1 0 - 11 1 1
1 0 1 1 - 1 1 1.0
1 1 0 0 - 1 0 1 0
1 1 0 1 - 1 0 1 1
1 1 1 0 - 1 0 0 1
1 1 1 1 - 1 0 0 O
%
Bang 4.5
Dung bang Karnaugh dé xac dinh X,Y,Z, Ttheo A,B,C,D
Quan sat bang su that ta thiy ngay: X=A,

Vay chi can lap 3 bang Karnaugh cho cac bién Y, Z, T (H 4.6 a,b,c) va két qua cho &
(H4.6d)

cD D D

AES. gg o1 11 10 AB 0o o1 11,10, AB 00 01 11 10
00 X |V o T [m
011 [1 [ 1 [ 1) 01 ({_—ﬁ 01 1 1

11 11 h_ﬂ 11 1 1
MK EEERE 10 ﬁ_ﬂ 10 1) 1)

¥ =AE +AE = ADR Z=BC+BC =B&C T=CD+CD=C&D

(a) (b) (©)

D
c Dﬁz
D DﬁT

(H4.6) (d)
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Mach t6 hop IV - 9
4.2 . MACH GIAI MA

4.2.1 Giai ma n duwong sang 2" duwong
4.2.1.1 Giai ma 2 dwong sang 4 dwong:

Thiét ké mach Giai ma 2 duong sang 4 dudng c6 nga vao cho phép (ciing duoc dung
dé ndi mach)

Dé don gian, ta xét mach giai ma 2 duong sang 4 duong c6 cic ngi vao va ra déu tc
dong cao .

Béng sy that, cac ham nga ra va so dd mach:

Vo R a Y,=G.A1Aq
G A1 Ao Y() Y1 YZ Y3
O x x |0 0 0 0 Y, =G.AA,
1 0 o0/, 1 o0 0 0 o
1 0 1,0 1 0 0 Y. =G.A_ A
1 1 o]0 o 1 o0 2 R0
1 1 1,0 o o 1 _
Y3—G.A1AO
00
& T
Ky higu:
e —
— Ay Yo
= — R
—%
3 D "3

(H4.7)
4.2.1.2 Giai ma 3 dwong sang 8 duwong

Dung 2 mach giai ma 2 dudng sang 4 dudng dé thuc hién mach giai mi 3 duong
sang 8 duong (H 4.8)

Vao R a
A; Al Ay | Yo Yi Yo Y3 Y4 Ys Y Yy
0 0 0 1 0 0 0 0 0 0 0
0 0 1 0 1 0 0 0 0 0 0
0 1 0 0 0 1 0 0 0 0 0
0 1 1 0 0 0 1 0 0 0 0
1 0 0 0 0 0 0 1 0 0 0
1 0 1 0 0 0 0 0 1 0 0
1 1 0 0 0 0 0 0 0 1 0
1 1 1 0 0 0 0 0 0 0 1
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Quan sat bang sy that ta thdy: Trong cac t6 hop s6 3 bit c6 2 nhom trong d6 cac bit
thap AIAO hoan toan glong nhau, mot nhom coO bit A, = 0 va nhém kia ¢c6 A, = 1. Nhu vay ta
¢6 thé dung ngd vao G cho bit A, va mic mach nhu sau.

An sy Tol—To
. .
A A

it I>°_G Wy s

A o pb— 4
.
ol v
G v
Fidim33 —35
(H4.8)

Khi A;=G=0, IC1 giai ma cho 1 trong 4 ngi ra thip va khi A,=G=1, IC2 giai mi cho 1
trong 4 nga ra cao

Trén thi truong hién c6 cac loai IC gidi ma nhu:

- 74139 1a IC chtra 2 mach gidi ma 2 duong sang 4 duong, c6 nga vao tac dong cao,
céc ngd ra tac dong thap, ngad vao cho phép tac dong thip.

- 74138 1a IC giai ma 3 duong sang 8 dudng cd nga vao tac dong cao, cac nga ra tac
dong thap, hai ngd vao cho phép Gaa va Gop tac dong thap, G, tac dong cao.

- 74154 1a IC giai méa 4 dudng sang 16 duong c6 ngé vao tac dong cao, cac ngé ra tac
dong thap, 2 ngd vao cho phép E; va E, tac dong thip

Duéi day la bang sy that ctia IC 74138 va cach ndi 2 IC dé mo rong mach giai mi 1én
4 duong sang 16 duong (H 4.9)

Vao Ra

Ch phép D

0 liéu
Gy G, |[C B A|Yy Yr Y2 Y3 Yy Ys Y¢ Y7
X H x| x| x| H| H H H H H H H
L X x| x| x| H| H H H H H H H
H L L/ L L|L  H| H H  H|H | H  H
H L L/L H|H L H H H |  H | H | H
H L L H L|H H L H H |  H |  H | H
H L L H H|{H H | H L  H H| H H
H L H/L|IL|H|H | H |  H L H H H
H L H/ILIH|H| H H H | H L H  H
H L HH|L|H|H |  H| H H  H L H
H L H|H H H H| H| H H | H | H L

Ghi chtt G, =Ga+Gap , H= 1, L =0, x: bat chap
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o C E A
N .
[ —
C B A GuGxpl C B A G uGpG

o S I = T O O VR RS I = R R R

FTTrrIrrrnr 111111711

Yoo\ Y2 Yo Ya Y5 g TT My Yo M0 M1 W2 YA M4 M5
(H4.9)
Mot ung dung quan trong cia mach gidi ma 1a dung gidi ma dia chi cho b nh¢ ban

dan.

Ngoai ra, mach giai ma két hop v6i mot cong OR co thé tao duge ham logic.
Thi du, thiét ké mach tao ham Y=f(A,B,C)=ABC + ABC + ABC + ABC

Véi ham 3 blen ta dung mach giai ma 3 duong sang 8 duong. 8 ngd ra mach giai ma
tuong (mg vaoi 8 t6 hop bién cua 3 blen cac ngé ra tuong ung voi cac t6 hop bién co trong
ham s€ 1én muc 1. V6i mot ham da viét duéi dang tong chuan, ta chi cAn ding mot cong OR
6 sb nga vao bang v6i s6 t6 hop bién trong ham ndi vao céc ‘nga ra tuong Umg cua mach giai
mi dé cong cac to hop bién co trong ham lai ta s& dugc ham can tao.

Nhu vay, mach tao ham trén c6 dang (H 4.10)

y |AES

EC

A a4 BEC

E—E EC
C—C E
E

(H4.10)
Di nhién, v6i nhimg ham chwa phai dang tong chuan, ching ta phai chuén héa. Va néu
bai toan co6 yéu cau ta phai thuc hién viéc doi cong, bang cach dung dinh 1y De Morgan.

4.2.2 Giai ma BCD sang 7 doan

4.2.2.1 Dén 7 doan

?éy la loai dén dung hién thi cac sb tir 0 dén 9, dép gém 7 doan a, b, c, d, e, f, g, bén
dudi moi doan 1a mdt led (dén nhd) hodc mot nhém led mac song song (den 16m). Qui ude cac
doan cho boi (H 4.11).

fl g b
e c
d
(H4.11)

Khi mot td hop cac doan chay sang sé tao dugc mot con ) thap phan tir 0 - 9.
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(H 4.12) cho thiy cic doan nio chay dé thé hién cac s6 tir 0 dén 9

a a a a a a a a
f h b g b g hf| g |hf g f g b { g b f g b
e C C B C C C B C C B C C
d d d d d d d
0 1 2 3 4 5 6 7 8 9
(H 4.12)

bén 7 doan cling hién thi dugc mot s& chit cai va mot sb ky hiéu dac biét.
Co hai loai dén 7 doan:

- Loai catod chung (H 4.13a), dung cho mach giai ma cé nga ra tdc dong cao.
- Loai anod chung (H 4.13b), dung cho mach giai mi c6 nga ra tac dong thap.

a b c d e f q

EEIEILINITTIIIE

s

(a) (H 4.13) (b)

4.2.2.2 Mach giai ma BCD sang 7 doan :

Mach c6 4 nga vao cho s6 BCD va 7 nga ra thich ing véi cac ngd vao a, b, c,d, e, f, g
ctia led 7 doan, sao cho cic doan chay sang tao duoc sb thap phan dung véi ma BCD & nga
vao.

Béng sy that ctia mach gidi ma 7 doan, c6 nga ra tdc dong thép:

S6 Nga vao Nga ra

TP | D C B A a b c d e f g
0 0 0 0 0 0 0 0 0 0 0 1
1 0 0 0 1 1 0 0 1 1 1 1
2 0 0 1 0 0 0 1 0 0 1 0
3 0 0 1 1 0 0 0 0 1 1 0
4 0 1 0 0 1 0 0 1 1 0 0
5 0 1 0 1 0 1 0 0 1 0 0
6 0 1 1 0 0 1 0 0 0 0 0
7 0 1 1 1 0 0 0 1 1 1 1
8 1 0 0 0 0 0 0 0 0 0 0
9 1 0 0 1 0 0 0 0 1 0 0

Bang 4.6

Dung Bang Karnaugh hodc c6 thé don gian truc tiép voi cac ham chia it t6 hop, ta co
két qua:

Nguyén Trung Lap
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a=DB(CA +CA)
b =CBA + CBA

c=DCBA
d= DCBAL+ CBA +CBA
e=A+CB

f =CB+BA +DCA

g=DCB+CBA

Tir céc két qua ta c6 thé v& mach giai ma 7 doan dung cac cong logic.
Hai IC thong dung dung dé giai ma BCD sang 7 doan la:

- CD 4511 (loai CMOS, nga ra tac dong cao va c6 dém)

- 7447 (loai TTL, ng ra tac dong thap, cuc thu dé ho)

Chung ta khao sat mot IC giai ma BCD sang 7 doan : IC 7447

Béng su that ctia 7447:
Vao H Ra
S6/ BI
Him |[LT RB D C B A|J(({1)] a b c d e f g
I RBO
0 1 1 0 0 0 0 1 0 0 0 0 0 0 1
1 1 X 0 0 0 1 1 1 0 0 1 1 1 1
2 1 X 0 0 1 0 1 0 0 1 0 0 1 0
3 1 X 0 0 1 1 1 0 0 0 0 1 1 0
4 1 X 0 1 0 0 1 1 0 0 1 1 0 0
5 1 X 0 1 0 1 1 0 1 0 0 1 0 0
6 1 X 0 1 1 0 1 1 1 0 0 0 0 0
7 1 X 0 1 1 1 1 0 0 0 1 1 1 1
8 1 X 1 0 0 0 1 0 0 0 0 0 0 0
9 1 X 1 0 0 1 1 0 0 0 1 1 0 0
10 1 X 1 0 1 0 1 1 1 1 0 0 1 0
11 1 X 1 0 1 1 1 1 1 0 0 1 1 0
12 1 X 1 1 0 0 1 1 0 1 1 1 0 0
13 1 X 1 1 0 1 1 0 1 1 0 1 0 0
14 1 X 1 1 1 0 1 1 1 1 0 0 0 0
15 1 X 1 1 1 1 1 1 1 1 1 1 1 1
(2) X X X X X X 0 1 1 | 1 1 1 1
3) 1 0 0 0 0 O 0 1 1 1 1 1 1 1
4) 0 X X X X X 1 0 0 0 0 0 0 0
Ghi chu:

1. BURBO duoc ndi theo kiéu diém AND bén trong IC va dugc dung nhu ngd vao xoa
(Blanking Input, BI) va/hoac nga ra x6a dgn song (Ripple Blanking Output, RBO). Nga vao
BI phai duoc dé ho hay giit & mic cao khi can thuc hién giai ma cho sb ra. Ngi vao xoa don
song (Ripple Blanking Input, RBI) phai dé ho hay ¢ mic cao khi mudn doc s 0.
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2. Khi dua ngi vao BI xudng thap, nga ra 1én 1 (khong tac dong) bat chap cac ngd vao
con lai. Ta néi IC 1am viéc duéi diéu kién bi ép budc va day la trudng hop duy nhét BI giit
vai tro nga vao.

3. Khi ngd vao RBI & muc 0 va A=B=C=D=0, tit ca cac ngi ra ké ca RBO déu xudng
0. Ta néi IC lam viéc dudi diéu kién dap tng.

4. Khi BI/RBO dé ho hay duoc gitt & mirc 1 va ngd vao thir dén (Lamp test, LT)
xudng 0, tat ca cac led déu chay (nga ra xudng 0).

Duya vao bang sy that va cac ghi cha 7447 1a IC giai ma BCD sang 7 doan c6 diy du

cac chirc ning khac nhu : thir dén, x6a s6 0 khi né khong c6 nghia. Ta c6 thé hiéu r& hon
chirc nang nay voi thi du mach hién thi mot két qua cé 3 chir s6 sau day: (H 4.14)

+— ab fg HEH::'+|'—T ab .fg ;HED+LT ab .fg |RE O

et el s,

T 1
—_—— —_— —_——
Tram Chuc Ban i

(H4.14)

Van hanh cta mach c6 thé giai thich nhu sau:

- IC hang don vi ¢6 ngé vao RBI dua 1én muc cao nén den s6 0 hang don vi ludn luén
duoc hién thi (dong 0 trong bang su that), diéu nay 1a can thiét dé xac nhan rang mach vin
chay va két qua giai ma 1a s6 0.

- IC hang chyc ¢6 nga vao RBI nbi véi ngd ra RBO cua IC hang trim nén s6 0 hang
chuc chi duoc hién thi khi s6 hang tram khéc 0 (RBO=1) (dong 0 den 15).

- IC hang trim c6 ngd vao RBI dua xubéng mirc thap nén sb 0 hang trim ludn ludn tat
(dong ghi chu 3).

4.2.2.3 Hién thi 7 doan bang tinh thé 16ng (liquid crystal displays, LCD)

LCD gbém 7 doan nhu led thudng va c¢6 chung mot cuc nén (backplane). Khi cé tin
hiéu xoay chiéu bién d6 khoang 3 - 15 Vrms va tan sb khoang 25 - 60 Hz ap giita mot doan va
cuc nén, thi doan d6 dugce tac dong va sang 1én.

Trén thuc té nguoi ta tao hai tin hiéu nghich pha gitra nén va mot doan dé tac dong cho
doan do chay.

Dé hiéu duoc cach van chuyén ta ¢ thé dung IC 4511 két hop véi cac cong EX- OR dé
thiuc LCD (H 4.15). Cac ngé ra cta IC 4511 (Giai mé BCD sang 7 doan, tac dong cao) nbi vao
cac ngd vao cua cac cong EX-OR, ngi vao con lai nbi vé6i tin hiéu hinh vudng tan sb khoang
40 Hz (tan s6 thip c6 thé gy ra nhap nhay), tin hidu nay ddong thoi duoc dua vao nén. Khi
mot nga ra mach giai ma lén cao, nga ra céng EX-OR cho mot tin hiéu dao pha voi tin hi¢u ¢
nén, doan tuong ing xem nhu nhan dugc tin hi¢u c6 bién do gép doi va s€ sang 1én. Vi cac
ngd ra mach giai ma & muc thap,
ngi ra cong EX-OR cho mét tin hiéu cting pha véi tin hiéu & nén nén doan twong mg khong
sang.
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Nguoi ta thuong dung IC CMOS dé thic LCD vi hai ly do: ,
- CMOS tiéu thu nang luong rat thap phu hop véi viée dung pin cho céac thiét bi dung
LCD.
- Mirc thap ctia CMOS dat tri 0 va tin hiéu thac LCD s& khong chira thanh phan mot
chi€u, tudi tho LCD duoc kéo dai. (Mure thap cua TTL khoang 0,4 V, thanh phan DC nay lam
gidm tuoi tho cua LCD).

BZD — 7 doan
o
4511
=
o—D
=
¢ —le >
BE—]E d e ——.
o
e D:: Lco —
’7——-
HL
q J
— =,
NNewr =T

(H 4.15)

4.3 MACH DA HOP VA MACH GIAI DA HOP

4.3.1.Khai niém

Trong truyén dir liéu, dé tiét kiém dudng truyén, nguoi ta dung mot duong day dé
truyén nhiéu kénh dir liéu, nhu vay phai thuc hién viéc chon nguén dir li¢u nao trong cac
ngudn khac nhau dé truyén.

Mach da hop hay con goi 1a mach chon dir liéu s€ lam cong viéc nay.

O noi thu, dit liéu nhan duoc phai dugc chuyén téi cac dich khac nhau, ta can mach
phan bd dit liéu hay giai da hop (H 4.16).

z Dich

N;#u:-n 1
Fagnin Dz [P+ Dif  Dp Bich

2 1 'I\ /1! 2
hguan 4T T— Fich

3 D3 D4 Dy D:3 2
N;Ii-i:n {1”1

(H4.16)
4.3.2 Mach da hop

Con dugc goi l1a mach chon dir ligu, g@)m 2" ngd vao dir liéu, n ngd vao dia chi (hay
diéu khién) va mot ngi ra. Khi c6 mot dia chi duoc tac dong dir liéu ¢ nga vao twong tmg véi
dia chi do sé€ duoc chon.

- Thiét ké mach da hop 4—1

Mach c6 4 ngi vao dir liéu Dy . . . . D3, 2 ngd vao diéu khién AB vangira Y
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Bang su that:

A B|] Y
0 0] Do
0 1| Dy
1 0| D
1 1] Ds
Tu bang sy that ta c6 ham Y nhu sau:
Y=ABD,+ABD,+ABD,+ABD,
Va mach cé dang (H 4.17)
A E
Cdra B
5 L
0 !_F-"’l _D-I MK '
[ AED d—1—
g . ~ 1 v —C:
AE
22 = " hs
N [ ABDg ]
B — )
(H4.17)

Néu chiu kho quan sat ta s& thiy mach da hop 4—1 c6 thé dugc thiét ké tir mach giai
mi 2 dudng sang 4 duong trong d6 nga vao cho phép G di duogc tach riéng ra dé 1am ngi vao
dir liéu (Do . . . . D3) va ngd vao dir liéu ciia mach giai mi da tré thanh nga vao diéu khién cua
mach da hop (A, B)

(H 4.18) 1a ky hiéu mot mach da hop voi 8 nga vao dir liéu, 3 nga vao diéu khién va 1
nga ra, ta goi la da hop 8 — 1.

5 Béng su that:
D" A B C| Y
D; 0 0 0] D,
—p; MUX | v=fiaB.C) 0 0 1 D,
o 8—1 | 01 0| D,
D 0 1 1| Dy
—log 1 0 0| D,
— 1, 1 0 1| Ds
PR 1 1 0| Dg
\ 1 1 1| D,

(H 4.18)

Mot da hop 8 — 1 ¢6 ngd ra Y quan hé véi cac ng vao dir liéu va diéu khién theo ham

Y =ABCD,+AB.CD,+ABCD,+ABCD,+ABCD,+ABCD,+ABCD, +ABCD,

4.3.3 Ung dung mach da hop

Ngoai chtrc nang chon dir 1iéu mach da hop con dugce dung dé:
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4.3.3.1 Bién chudi dit liéu song song thanh néi tiép:

Mot mach da hop két hop véi mot mach dém sé& bién chudi dir liéu song song & ngi
vao thanh chudi dir liéu noi ti€p ¢ ngad ra (H 4.19)

s
oo ul
liéu D1 Co
: CMUKE 1 liéu
vao ' Y 3
song) —Dg néi
—1In N
el T B A tigp

G——d 9% D

ﬂ_ﬂ_ 2em

—"

(H 4.19)

4.3.3.2 Tao chudi xung tuin hoan :

Néu cho dir lidu vao tuan hoan, dit lidu ra ndi tiép ciing tuan hoan, nhu vy chi can dat
trudc cac ngd vao thay dbi theo mot chu ky nao d6 ta s& duoc chudi xung tudn hoan & ngi ra.

4.3.3.3 Tao ham:
% Mot da hop 2" — 1 ¢6 thé tao ham n bién bang cach cho cac bién vao ngi vao diéu
khién va cho tri riéng cua ham vao cac ngé vao dir ligu.
Thi du: Dé tao ham 3 bién bang da hop 8—1 ta viét lai biéu thirc ctia da hop
Y =ABCD,+AB.CD,+ABCD, +ABCD,+ABCD, +ABCD, +ABCD, + ABCD,

So sanh voi biéu thire cia ham viét dudi dang trién khai theo dinh 1y Shanon thtr nhat
f(A,B,C) = A.B.Cf(0,0,0)+ A.B.Cf(0,0,1) + ABCf(0,1,0) + ABCf(0,1,1)+ AB.Cf(1,0,0)

+ ABCf(1,0,1) + ABCf(1,1,0) + ABCf(1,1,1)
Ta dugc két qua:
Dy =1(0,0,0); D;=10,0,1),. . . .. ... ... D¢ = 1(1,1,0) va D; =1(1,1,1)
Thi du: Tao ham:
Y =f(A, B,C) = A.B.C+ABC+ABC+ABC+ABC
Ta théy Do=D>,=D;=Ds=D-=1 pén cac nga vao nay dugc ndi 1én nguén, cac nga vao
con lai D;=D4=D¢=0 nén dugc dua xudng mass (H 4.20).

Yoo ¢
f(0,0,0) —Dg Do
f(0,0.1] —— D4 D
f(0.,1,0)—p, o
f0,1.1] — Dy MUX Y=flA.B.C] D:Z} MUX Y=f(A,B.C)
f[1,l:l,l]]—[)_‘1 g—1 Dy 8— 1 - -
f(1.0.1) —Dg Dg
f1.1,0) —— Dg Dg
f1.1.1] — Dy D7
A B C 77 A B C

»— —

B——m B

cC———4 C

(H 4.20)
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% Mot da hop 2" — 1 két hop véi mot cong NOT c6 thé tao ham (n+1) bién. Thi dy :
Tao ham F, = AB+ABC+BC + AC dung da hgp 4 — 1 va cong NOT
Giai

Da hop 4 sang 1 thyc hi¢n ham: Y = ABD,+ABD, +ABD, + ABD,
Chuén hoa ham F; : F,=ABC+ABC+ABC+ABC+ABC
Pé Y =F ta phai co: D,=C;D,=C;D,=1,D,=C

G o
|_[>° oy Fi

+ Lz

B |
L}
(H4.21)

Trén thuc té, ta c6 du cac loai mach da hoptr 2 —> 1 (IC 74157),4 — 1 (IC 74153), 8
— 1 (IC 74151) va 16 —> 1 (74150) .. ..

Ngoai ra, dé chon dit liéu 1 cac ngudn tin hiéu twong tu, ta ciing co cac da hop tuong
tu voi tén goi khoa twong tu (analog switch), duoc ché tao theo cong nghé MOS nhu IC 4051
(8 kénh) IC 4053 (2 kénh). . . . Cling c6 loai khéa str dung dugc cho ca tin hi€u tuong tu va
s6 (bilateral switches) nhu IC 4016, IC 4066,. . ma sinh vién c6 thé tim hiéu, st dung dé dang
khi c6 bang tra k¥ thuat.

4.3.4 Mach giai da hop

Mach giai da hop thuc chit 1a mach giai ma trong d6 nga vao cho phép tré thanh ngi
vao dir liéu va ngd vao ctia to hop sb nhi phan trd thanh nga vao dia chi.

Trén thi truong, ngudi ta ché tao mach giai ma va giai da hop chung trong mét IC, tuy
theo diéu kién ma str dung. Thi du IC 74138 1 IC Giai mi 3 sang 8 dudng dong thoi 13 mach
gididahop 1 — 8.

Khi sir dung IC 74138 1am mach giai da hgp, nguoi ta dung mdt nga vao cho phép lam
ngi vao dir liéu va cac ngd vao sd nhi phan 1am nga vao dia chi. (H 4.22a) 14 IC 74138 ding

giai da hop voi nga vao dir liu 1a G,, . (H 4.22b) 1a dang dir li¢u vao G,, vara ¢ Y, (vi
CBA=000), cac nga ra khac (Vl—Y_7 ) & muc cao.

D ligu
vao

l_ 1 |+5‘u"
%008 e | UL
7777y e-JHU L
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4.4 MACH SO SANH

4.4.1 Mach so sanh 2 s 1 bit

Trudc tién ta thiét ké mach so sanh hai sb 1 bit.
Béng sy that ciia mach so sdnh mdt bit c6 nga vao cho phép (ndi mach) G :

G a b S (a>b) [(a<b)  E (a=b)
0 X X 0 0 0
1 0 0 0 0 1
1 0 1 0 1 0
1 1 0 1 0 0
1 1 1 0 0 1
Bang 4.7
G
a _ﬁ_j S Ky hieu:
b
s=Gjab) :D_D—E __1a6 s
FG(ab)_ —p
E=G|a®b) = Gi5+]) _D I
(H 4.23)

Tur mach so sanh 1 bit ta c6 thé mé rong dé so sanh nhiéu bit.

4.4.2 Mach so sanh 2 s nhiéu bit

Dé so sanh 2 s nhiéu bit, trude tién nguoi ta so sanh 2 bit cao nhat (MSB), két qua
16n hodc nhé hon do 2 bit nay quyét dinh, néu 2 bit MSB bang nhau ngudi ta so sanh 2 bit co
trong s6 thip hon tiép theo va két qua duoc quyét dinh theo cach twong tu nhu ¢ 2 bit MSB. .
... Su so sanh dugc lap lai cho dén bit LSB dé duoc két cubi cung.

Duéi day 1a so d6 mach so sanh 3 bit (H 4.24).

1

— 15 G 5
a &
i @ E
=P
——
— g G 5
a a
2
b®E \ I
DE_ | ]
———
—1a b 5
a a
1
® E -
b1—b I

(H 4.24)
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- IC 1 so sanh 2 bit cao (a3 & b3) nén nga vao cho phép dugc dua 1én mure cao, néu két
qua bang nhau, nga ra E cta n6 1én cao, cho phép IC 2 so sanh, néu két qua lai bang nhau, nga
ra E cta IC 2 1én cao cho phép IC 3 so sanh, két qua bang nhau cudi cung chi béi ngi ra E cia
IC 3.

- Céc ngd vao cong OR nhan tin hiéu tir cac ngd ra S (hodc I) s& cho két qua 16n hon
(hodc nho hon) tiy vao két qua so sanh & bat ctr bit ndo. That vay khi c6 mot két qua 16n hon
(hodc nho hon) thi S (hodc I) 6 mét IC 1én cao, cac ngd ra E va I (hoac S) cua cac IC khac
bang 0, day 1a diéu kién mo cong OR dé cho két qua so sanh xuét hién & mot trong cac cong
OR nay.

Trén thi trudng c6 san loai IC so sanh 4 bit 7485 c6 ngi ndi mach dé mé rong viéc so
sanh cho sb nhiéu bit hon.

Bang su that cua IC 7485

Trang | Nga vao SO sanh Vao ndi mach ra
thai A3Bs  Ax,Bo ALB;r ApBy | A’>B’ A’<B’ A’=B’| A>B A<B A=B
1 A3>Bs3 X X X X X X 1 0 0
2 Ajz< X X X X X X 0 1 0
3 B; Ax>B, X X X X X 1 0 0
4 Az= A< X X X X X 0 1 0
5 B3 B2 A1>B 1 X X X X 1 0 0
6 Asz= Ay= A< X X X X 0 1 0
7 B; B> B, Ay>By X X X 1 0 0
8 Asz= Ay= A= A< X X X 0 1 0
9 B3 B2 B1 Bo 0 0 1 0 0 1
10 A3— A2: Al— A()— 1 0 0 1 0 0
11 B3 B, B, By 0 1 0 0 1 0
A3— A2: Al— A()—
B3 B, B, By
Az= Ar= A= Ag=
B3 B> B, Bo
A3— A2: Al—
B3 B, B,
A3— A2=
B3 B,
A3=
B

Bang 4.8

Dua vao bang su that, ta thay:

- Khi dung IC 7485 dé so sanh 2 sd 4 bit ta phai giir ngd vao ndi mach A’=B’ ¢ mirc
cao, hai ngd vao ndi mach con lai & mic thap, nhu vay IC méi thé hién dugc két qua cua trang
thai 9.

- Khi so sanh 2 sb nhiéu bit hon ta phai ding nhiéu IC 7485 va ndi ngi ra cta IC so
sanh bit thap vao ngd vao ndi mach tuwong mg cua cac IC so sanh cac bit cao hon va IC so
sanh céc bit thip nhat c6 ngd vao ndi mach duoc mac nhu khi ding riéng 1é. Bé doc duoc két
qua so sanh ta phai quan tam tdi cac trang thai 9, 10 va 11 trong bang su that.

(H 4.25) cho ta cach mac 2 IC 7485 dé so sanh 2 s6 nhi phén 8 bit:
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Bz —B; A>B
Bg—Bs A<B Out
Bs — By A=B

By—Bg 7485 —
A lay @l

iﬁ—ﬂz A'<B'
E—A AI=BI
Aq—.ﬁa

B3_ B3 A»B
By — By A<B
B —B,4 A=B

Bop—{Bg 7485
a3—ag @ e

Az —Ap A'<B"

A‘l —A A'=B'

iV =
(H 4.25)

Thi du :

a. So sanh hai s6 A7 ....A0=10101111 vaB7....B0=10110001

IC 2 so sanh cac bit cao A5 . A4 =1010vaB;...B4=1011 co A7— B, A¢=Bs, As=
Bs va A4<By4 cho nga ra A<B =1 bat chap trang thai cua cac ngd vao nbi mach (trang thai 8).
Diéu nay c6 nghia 1a khi IC so sanh bit cao thay co két qua khac nhau giita 2 sb bit cao thi
khong quan tam toi két qua cia bit thap.

b. So sanh hai s6 A7 ....Ag=10101111va B;....By=10101001

Trong trudng hop nay két qua hai sd bit cao bang nhau nén IC 2 nhin vao ngi vao ndi
mach dé xem két qua so sanh ctia IC1 (so sanh bit thip), A3A,A1Aq =1111>B;3B,B;By = 1001
nén ngd ra A>B = 1 dé chi két qua so sanh cua 2 sb 8 bit (trang thai 10).

4.5 MACH KIEM / PHAT CHAN LE

Do yéu cau kiém sai trong truyén dit lidu, ngudi ta c6 phuong phap kiém tra chén 1é.
Trong phuong phap nay, ngoai cdc bit dir liéu, ngudi ta thém vao 1 bit kiém tra sao cho tong
s0 bit 1 ké ca bit ki€m tra 1a s6 chan (KT chan) hoac 1¢ (KT 1¢)

|1 0 1 1.0 0 1] 1 <« Bitchinléthémvao (KT I¢)

|1 1 0 0 1 0 1| 0 « Bitchinléthém vao (KT chin)

O noi thu, mach kiém tra chin 1& s& kiém tra lai s6 s6 1 c6 trén tat ca cac bit dé biét
dong dir liéu nhan dugc ding hay sai.

Véi phuong phap nay may thu s€ co két luan dung khi sd bit 101 1a sb 16. Nhu vay
phuong phap chi cho két qua dung voi xac suit 5 0%, tuy nhién vi xac suat dé mot 16i xay ra 1a
rat nho nén phuong phap van dugc sir dung phd bién trong mot sé hé truyén thong.

4.5.1 Mach phat chéin 18 (Parity Generator, PG)

Ta s& xét truong hop mach c6 4 bit dir ligu. N
Mach c6 4 nga vao dir licu A, B, C, D va 1 nga vao chon chan 1¢ S
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- Giai doan 1: Thiét ké mach ghi nhan s bit 1 1a chén hay 1é

Gia sir ta mudn c6 mach bao két qua Y=1 khi s bit 1 1a 1é va Y=0 khi nguoc lai.
Loi dung tinh chat cta cong EX-OR c6 ngi ra =1 khi s6 sb 1 & ngd vao 1a 1é. Vi 4
ngi vio, ta ding 3 cong EX-OR dé thyc hién mach ghi nhan nay:

Y =(A®B)®(C®D)

A

.
N

—-

O

(H 4.26)
- Giai doan 25 Thiét ké phan mach tao bit chin 1é P theo sy diéu khién cua nga vao S
Ggé sur ta muon co y
Tong so bit 1 cia A, B, C, D, Plalé¢ khi S=1 va chan khi S=0

S S bit 1 cia ABCD Y p
0 Leé 1 1
0 Chan 0 0
1 Leé 1 0
1 Chan 0 1
Bang 4.9
Béng 4.9 cho két qua: P=S®Y
Vay mach c6 dang
A
E
hid P
G
O
(H 4.27)

4.5.2 Mach kiém chén 1é (Parity checker, PC)

) Néu ta xem mach phat ¢ (H 4.27) nhu la mach c6 5 ngé vao thi ngé ra P quan h¢ voi
s0 lugng bit 1 & cac nga vao dé c6 thé dugc suy ra tir bang 4.9
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S4 bit 1 cia ABCDS P

Lé
Chan
Bang 4.9
Nhu vay, ta co thé dung mach phat & trén dé 1am mach kiém tra chin 1é.
Tom lai, mot hé théng gém mach phat va kiém chin 1& duoc méc nhu (H 4.28)
Khi ngd vao S cua mach phat dwa xudng muc 0, néu ban tin nhan ding thi ngd ra P & mach
kiém ciing xudng 0.

O =

e —— A
E .
EL—*—:E : [ ————— oo S KIEM g P=0
E——+p PHAT p—————— === o
n

(H 4.28)

Trén thi truong co cac IC kiém/phat chin 1é nhu 74180 (9 bit) 74280 (9 bit), loai
CMOS c6 40101 (9 bit), 4531 (13 bit).

BAI TAP

1. Thiét k& mach ma hoa 32 dudng sang 5 dudng dung IC 74148 va cong logic.

2. Thiét k& mach giai mi 4 dudng sang 16 dudng tir mach giai ma 2 duong sang 4 dudng co
nga vao cho phép.

3. Thiét ké mach so sanh 4 bit tir mach so sanh 1 bit

4. Thiét ké mach chuyén tir md Gray sang ma nhj phan

5. Thiét ké mach chuyén tir md BCD sang mi Excess-3 ctia cac sd tir 0 dén 9. )

(Ma Excess-3 cua 1 s0 ¢6 dugc tur tri nhi phan tuong ing cong thém 3, thi du ma s6 0 1a 0011,

mi s6 9 1a 1100)

6. Dung mot mach giai ma 3 sang 8 duong, 2 cong NAND 3 ngi vao va 1 cong AND 2 ngi
vao thuc hién cac ham sau:

Fi=2x(1,23) ; F,=%(457) ; F3=1X(1,2,3,4,5,7)
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7. Cai dat cac ham sau dung b don kénh (multiplexer) 4 — 1 (Dung thém cong logic néu
can)

F,=AB+ABC+BC+AC
F, =A ®(BC)
F, =I1(1,3,6)

8. Thiét ké mach MUX 4 —> 1 tir cac MUX 2 — 1

9. Dung 2 MUX 2 — 1 dé thyc hién 1 MUX 3 — 1 nhu sau:
AB =00 chon C
AB =01 chonD
AB =1X chon E (Truong hop nay B khong xac dinh).

10. Thyc hién ham Z= AB +BC + CA
- Giai ma 3 sang 8 duong (dung thém cong loglc néu can).

- bBahop 4 — 1 (dung thém cong logic néu can).
- Hai mach cong ban phan va mét cong OR.

Nguyén Trung Lap

KY THUAT SO
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