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CHUONG 6: DAO PONG VA DPINH GIO

Trong chuong ndy sé trinh bay vé mach dao dong tao xung vudng hay con goi la
mach dao dong da hai phi on. Pay la mach logic tw né thay ddi giita hai trang thai mot
cach tuan hoan tao ra dang song vudng co tan sé dinh trude. Song vudng nay dugc dung
1am tin hiéu déng ho cho cic mach logic tuan tu hay ngudn tin hiéu tham chiéu néi chung
do d6 dugc goi 1a mach tao xung ddng hd - Clock (CK).

Noi dung chuong 6 gdbm cac phan sau:

I. Mach dao dong tao so6ng vuong
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1. Mach tao xung vudng str dung cong NAND.

2. Mach tao xung vudng st dung cong nay Schmitt.
3. Mach tao xung vudng sir dung cong NOT.

4. Mach dao dong chuyén pha.

5. Mach dao dong dung tinh thé thach anh
IL.Mach don 6n

1.Mach don 6n str dung cong NAND

2.Mach don 6n str dung cong NOR

I. Mach dao dong tao song vuong

1. Mach tao xung vudng sir dung cong NAND.
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Hinh 6.1: Mach tao xung vudng dung cong NAND

|

Xem mach hinh 6.1 gém hai cé)ng NAND TTL Njva N, voi tu C; va C, trén duong
hoi tiép chéo va dién tré Ry, Ry, & ngd vao. Ngd vao con lai ciia moi céng NAND duoc
bo khong hay ndi 1én Vce. Hai dién tré Ry, R,, duoc chon sao cho hai céng dugc phan
cuc & viung tuyén tinh giira hai ngudng logic thap va cao ctia cong (¢ cong TTL ngudng
thap 1a khoang 0,9V, ngudng cao 1a khoang 1,6V) dé sy nap, x4 ciia hai tu s& khién ngd

vao cua hai cong chuyén mach gitra logic 0 va 1.

Gia str ngd vao cua Ny xudng dudi ngudng thap khién ngd ra Q=1, va tu qua C, khién
ngd vao cua N 18n 1 1am ngd ra ¢ =0. Tu C, x4 dién qua R, xudng dat khién dién thé tai
ngd vao cua Ny sut dan dén lac nao d6 s& xudng dudi ngudng thap tirc co logic 0 1am ngd

ra §=1 va qua tu C; khién ngd vao cta Ny 1én 1 dan dén ngd ra Q= 0.

Luc bay gid C; xa dién qua R, va R; khién dién thé tai ngd vao cia Ny sut dan dén ltc

nao d6 s& xuéng ngudng thap tirc logic 0 lam ngd ra Q= 1, v..v...

Su nap xa nhu trén xay ra lién tiép va tuan hoan tao hai dang song ngd ra dao pha
nhau, khi C,= C,= C va R;= R,= R thi dang soéng ra ddi xtng va c6 dang la:

1

I =®+m)cC

Céc dién tréd Ry, Ry, phai nhd (duodi 1KQ) con tu Cq, C, tur vai chuc pF dén khoang
1000pF. khi dung cong CMOS cac dién tré co thé dén 100K hodc hon nén mach cé thé
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dao dong ¢ tin sb thap hon. Thuong hai ngd ra phai duoc dém (vi du dung hai cong
NAND con lai caa 7400 dé lam cong dém).
2. Mach tao xung vudng sir dung cong nay Schmitt.

Céc cong nay Schmitt IC7414 c6 thé dugce dung nhu mach dao dong (Hinh 6.2). Gia
str ngd vao ciia cong vira xudng thap (logic 0) khién ngd ra Q vira 1én cao (logic 1) thi tu
C nap qua dién trd' R tir ngd ra. Khi C nap dén ngudng logic cao thi ngd vao 1én cao
khién ngd ra xudng thap 1am ty xa dién vao ngd ra. Khi C xa xubng dén ngudng thap

logic & ngd ra dao lai.

Hinh 6.2: Dao dong tao xung vudng ding cong nay Schmitt
Vi tu C nap va x4 qua cung dién trd R nén dang séng vudng ra di xing. Do ngudng
logic khac nhau nén tan sé dao dong cua cong TTL va cong CMOS khac nhau. Tan sb
dao dong con bi anh huong béi dién tré ngd ra cla céng va cac yéu td vé nhiét do, v,v...
nén cong thirc ghi & hinh v& chi 1a xap xi. D¢ ¥ 1a khong dugc dung dién trd trén gidi han

cho vi mach s€ khong dao dong

IC tan so
7414 0,8/R (R<50092)
74L.S14 0,8/R (R<2KQ)

74HC14 1,2/R (R<10MQ)

Bang 6.1 : Bang tan s lam viéc cua IC74XX 14

3. Mach tao xung vuéng sir dung cong NOT.
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Hai céng dao TTL hay CMOS cé thé tao nén mach dao dong tao ra sébng vuong nhu

hinh 6.3 trong d6 tu C va dién tré R xac dinh tan sb dao dong. dién tré R dé lam giam
thiéu anh huong cua su thay doi dién thé cép dién Vcc 1én tan sb, Rg chon gia tri béng 0
hoac 16n hon R. khi Rg khé 16n so véi R chu ky va tan s dao dong cho boi:

1
2,2 RC

T~ 22RC  viy f#~

R

J .
RS
MA |

Hinh 6.3: Dao dong tao xung vudng ding cong PAO CMOS 74HC04
Gia trj dién tré R phai 16n hon 50KQ, tu C phai 16n hon 1000pF. V& nguyén Iy mach
dao dong vai khoang rong ciia dién trg R (tir vai trim ohm dén vai MQ) va tu C (tir
100pF dén hang pF), dién tré Rs khong duoc quéa 16n vi c¢6 thé khién mach dao dong
chap chon. C6 thé dung cong NAND thay cong DAO.
Vi du: Dung IC 4011, Rs =0, Khi R = 220K, C =1pF, tan s6 1a khoang 3Hz.

4. Mach dao ddng chuyén pha.
Mach dung 3 cong NOT ghép ndi tiép va duong hoi tiép nhu hinh 6.4.

f
Hinh 6.4: Dao dong dich chuyén pha
Mach nay con c6 thé goi ngin gon 1a mach dich pha

+* Nouvén ly hoat dong:

Gia str ngd vao cua cong dau tién I; vira co6 chuyén tiép tur thap 1én cao (0 1én 1).
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Sau tri hodn truyén tp ngd ra ciia nd trc ngd vao cia cong thir hai I, s& chuyén tiép
cao xubng thap. Do d6 sau tri hodn truyén tp nita ngo ra cia I, tirc ngd vao cua I s&
chuyén tiép thép 1€n cao, va tuong ty nhu vay, sau tri hoan truyén tp thir 3 ngd ra Q cua I3
s& chuyén tiép cao xubng thip, ngd ra nay tiép tuc o thap.

Do c6 sy hoi tiép nén ngd vao cua Il ciing c¢6 su chuyén tiép cao xudng thip. Sau 3tp
ngd ra Q s& 1én cao. Tiép tuc nhu thé sau 3tp nira ngd ra Q lai xudng thap. Nhu vay chu
ky dao dong 1a 6tp, gia sir cac cong DAO co thoi gian tri hodn truyén nhu nhau ma ddi
v6i mach logic TTL dién hinh 13 10ns. Tan s6 dao dong la:

1

f=—
6,

Vi to= 10ns, tan sb 1a khoang 16MHz. Vi cac loai céng khéc nhau s& c¢6 dugc tan sd
tir 10 dén vai chuc MHz.

Mach dao dong ¢ hinh 6.4 co diém khong thuén loi do 1a tan sb phu thude vao céng
dugc dung. Phai c6 cach dé cho tan sb ctia mach tuy thudc vao linh kién méc thém bén

ngoai ma thuong la tu, tro, tinh thé thach anh.

R1 RZ

f= 2(C, +C)R | IC

Hinh 6.5: Mach chuyén pha gan thém tu ngoai

Vce

4,7 R

> -

10pF
+

Hinh 6.6 Dao dong c6 kiém soat tan sb

% Gi6i thiéu IC cong NOT dung 1am mach dao dong co tan sb kiém soat:
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Hinh dang that IC 7405 So d6 chan IC 7405

Yoo BA BY S5A S5Y 4A  4Y
14 3L 12 1L 091 18

1121 13 [4] |S[]6] 17
14 1Y 24 2Y 3A 3Y GND

7405

Hinh 6.7: Hinh dang va cau tric so do chan IC 7405
5. Mach dao déng dung tinh thé thach anh.

Tinh thé thach anh (quartz crytal) 1a loai da trong mo trong thién nhién, chinh 13
dioxyt silicium (SiO,). Tinh thé thach anh dung trong mach dao dong la mot lat mong
duoc cét ra tir tinh thé. Tuy theo mat cit ma lat thach anh c6 dic tinh khac nhau. Lat
thach anh c6 dién tich tir nhé hon lem? dén vai cm® duge mai rdt mong, phing (vai mm) va
2 mat that song song véi nhau. Hai mat nay dugc ma kim loai va ndi chan ra ngoai.

Hinh dang Ky hiéu

Hinh 6.8: hinh dang that va ky hiéu cua thach anh
Dic tinh cua tinh thé thach anh 13 tinh ap dién (piezoelectric effect) theo d6 khi ta 4p mot
luc vao 2 mat cua lat thach anh (nén hodc kéo dan) thi sé xuét hién mot dién thé xoay
chiéu gitta 2 mat. Nguoc lai dudi tdc dung cua mot dién thé xoay chiéu, 14t thach anh s&
rung & mot tan s6 khong ddi va nhu vay tao ra mot di¢n thé xo0ay chiéu c6 tan s khong
d6i. Tan s6 rung dong cua lat thach anh tiry thudc vao kich thude ciia no dic biét 1a do day

mit cit. Khi nhiét do thay ddi, tan s6 rung dong cua thach anh ciing thay ddi theo nhung
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van c6 d6 6n dinh tt hon rat nhiéu so v&i cac mach dao dong khong dung thach anh (tﬁn s6

dao dong gan nhu chi iy thudc vao thach anh ma khong 1é thudc mach ngoai).

Do thach anh c¢6 dién cam Ls 16n, dién dung ndi tiép rat nho nén thach anh s& quyét
dinh tan s6 dao dong ctia mach, linh kién bén ngoai khong 1am thay d6i nhiéu tan sé dao
dong (dudi 1/1000). Thudng ngudi ta ché tao cac thach anh c6 tan sé dao dong tir 100khz

trd 1€n, tan so cang thap cang kho ché tao.

Dé ¢6 céc tin hiéu d("ing hd ¢6 tan s6 chinh x4c va c6 d6 on dinh cao, cic mach da hai
trinh bay trén day khong dap tmg dugc. Tinh thé thach anh thuong duoc sir dung trong cac
truong hop ndy. Thach anh c6 tinh 6n dinh tan sb tt, hé s pham chat rat cao din dén tinh
chon loc tin s6 rat cao. Hinh 6.9 13 mot mach dao dong da hai dién hinh st dung tinh thé
thach anh. Tan s ctia mach dao dong chi phu thudc vao tinh thé thach anh ma khong phu

thudc vao gia tri cac tu dién va dién tré trong mach.

R, C. R
u s}
Ve H
f. G,
Hinh 6.9: Mach thach anh co ban
Y2
1 ]
BS8  j00K 45 kMHz
NN
vCccC uzre
- U27TA
i
3 1
~ C12 7aHCOS
Iimp ~ FSHHCO4

Hinh 6.10 Mach dao dong dung thach anh 455Khz
Hinh 6.9 1a mach dao dong thach anh, dung c6ng TTL hoic ding cong CMOS. Gia tri
dién tro R tuy thudc vao loai mach va loai logic. V&1 mach dung céng TTL tri s6 cia R 1a vai

trim Ohm dén khoang 1,5KQ, véi mach ding cong CMOS tri s6 ciia R 1a khoang 100KQ
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dén 1IMQ. Thay vi cong NOT c6 thé ding cong NAND (méc nhu céng NOT). Vi du: 7400,
74HCO00, CD4011, ...

i lHl
100 KHz -10 MHz WUl 1220 Whz
0,01 pF
SN 0,01 yF
R 100 K
100 pF V ?
l R 1K R 1K
Str dung 1C 74L.S04
Str dung IC 74LS04

Hinh 6.11: Mach dao dong dung IC cong NOT
Khi can st dung chudi xung tuan hoan c6 tan sb chinh x4c, on dinh nguoi ta tao dao

dong voi tan sO cao, nham gidm gié tri R,C; gidm sai s6 trong qué trinh van hanh. Sau d6

str dung bo chia tan sé dé 1ay ra mot tan sb thich hop.

f=32768  4096Hz

1Hz
4049 | J |
) 18 —{1/4090—
10M Vo
|
’ i

X.TAL
33p —=3276EkHz”_ 33P

Hinh 6.12: Mach tao xung tan s6 1Hz
Il. MACH PON ON

Mach don 6n chinh 1a mach dao dong da hai don on hay mach moét phat, c6 chirc nang
tao ra mdt xung vudng c6 do rong dinh trude boi tu va trd, khi c6 xung nay (hay kich) ap

& ngd vao. Xung nay tac dong bang muc hay canh.
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Bo da hai (multivibrator) 14 mot mach dung dé thay ddi 2 trang thai don gian, vi du
nhu: mach tao dao dong, timer, Flip-flop ... N6 bao gém 2 linh kién khuéch dai
(Transistor, bong dén dién tir ...) ndi “chéo” nhau qua cac tu va trd. Dang thuong gip
nhit 1a mach da hai va mach tao dao dong — c6 thé tao ra cac song vudng. Tuy nhién &
day st dung cong NAND hoic NOR dé tao mach don 6n

1. Mach don 6n sir dung cong NAND.

Cac céng TTL va CMOS déu co thé dung dé tao mach don 6n. Hinh 6.12 14 mach
ding cong TTL (7400,74LS00), dién tré R phai nho (duéi 1KQ) dé gitr ngd vao cua cong
N, & thap. Ngd vao (ngd vao dudi ctia cong Ny) binh thudng & cao nén ra ctia Ny ¢ thap
va ngd vao cua N, cing & thip dan dén ngd ra ctia ngd N, & cao.

Khi ¢6 xung ndy huéng 4m ap & ngod vao, ngd ra Ny 1én cao. Vi C khong nap tirc khic
nén ngd vao N, ciing 1én cao va do d6 ngd ra xudng thip cung thoi gian voi diém bat dau
mirc thap cia xung nay.

That ra c6 tri hoan khoang 20ns do tri hoan truyén cua hai céng. Tu C nap dién qua R
khién dién thé & ngd vao ctia N, giam dan, khi xudng dén ngudng logic thap thi ngd ra

ctia Nj lai 1én cao. Nhu vay, d6 rong cua xung ra la t ~RC

Hinh 6.13: Dao dong don 6n dung cong TTL

Puong hoi tiép tir ngd ra N, tré lai ngd vao N1 co tac dung duy tri ngd vao trén cua
N; & cao trong qué trinh nap tu C, nho vy xung ndy ¢ ngd vao chi can ton tai trong mot

thoi gian ngin.
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2. Mach don on sir dung cong NOR.

Mach dao dong dung cong CMOS (CD4001, 74HCO1). Binh thuong ngd vao cia
cong NOR N, & cao nén ra & thap va hoi tiép vé 1am ngd vao dudi cia Ny ciing & thap.

N1

Hinh 6.14: Dao dong don 6n ding cong CMOS

Ngé vao trén ctia N; binh thuong dugc gitt & thap nén ra ciia Ny & cao. Khi co xung
nay hudng duong ap & ngd vao, ngd ra cua N; xudng thip. Trang thai ndy dugc tu C
chuyén ngay dén ngd vao N, 1am ngd ra 1én cao va su hoi tiép vong vé 1am ngd ra cua Ny
tiép tuc & thap du con xung ndy hay khong. Tu C nap dién qua dién trd R 1am dién thé ¢
ngd vao N, ting 1én. Khi dién thé vuot trén ngudng logic Vy chit it thi ngd ra ctia N,

xudng thap.

Do rong xung la: T & RC In Yec . Néu xem V1 = 0.5V thi,
Vec—wr

T~ 0,7RC
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BAI TAP CHUONG 6

1) Thé nao la mach don 6n va cho biét pham vi tmg dung ctia mach.

2) V& so d6 mach don 6n dung cong NAND sir dung 1C 74L.S00

3) Cho biét cong thtc tinh do rong xung cua mach don 6n ding cac IC 74121,
74122,741237?

4) Cho biét dac diém ctia mach dao dong dung thach anh. vé mét so dd dic trung va giai
thich nguyén ly hoat dong ctia mach.

5) Hay thiét ké mach tao xung vuéng c6 tan sé 1KHz

6) So sanh mach chuyén pha va mach nay

CHUONG 7: MACH TO HOQP MSI

Trong chwong nay s& gi6i thiéu vé mach bién ddi mi dung cic cong logic nhim
chuyén thong tin tir dang ma nay sang dang ma khac twong mg, ddng thoi ciing dé cap
dén cac hé théng hién thi dung trong k¥ thuat s6 nhu giai ma BCD sang Led 7 doan. Bén
canh d6 chuong nay ciing dé cap dén viéc lya chon mot trong nhiéu kénh thong tin & ngé
vao dé truyén qua mot kénh ngo ra duy nhét va nguoc lai mach c6 kha ning két ndi mot
kénh thong tin duy nhit & ngd vao v6i mot trong nhiéu kénh dan & ngo ra. Qua d6

chuong nay cling trinh bay nhitng trng dung cuia mach da hop va giai da hop.
Noi dung chuong 7 goém co:
1. Mach ma hoa.
2. Mach gidi ma.
3. Mach da hop / chon dir liéu.
4. Mach giai da hgp/ phan phat dir liéu/giai ma.

5. Ung dung ctia mach da hop, giai da hop.
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1. Mach ma hoéa.

M3 hoa va giai ma khong co gi xa la va 13 tit yéu trong doi sdng ching ta. N6 duoc
dung dé dé nho, d& dat, dé 1am,...1a quy udc chung ciing c6 thé phd bién ciing c6 thé bi
mat. Chang han dung chir dé dit tén cho 1 con duong, cho 1con ngudi; dung sb trong ma
s0 sinh vién, trong thi ddu thé thao; quy wdc dén xanh, d6, vang tuong tng 1a cho phép di,
dung, dumg trong giao thong; rdi viét birc thu st dung chit viét tat, ki hiéu riéng dé giir bi
mat hay phtrc tap hon 1a phai ma hoa cac thong tin dung trong tinh bao, vv...

Thong tin d3 duoc ma hoa roi thi khi dung ciing phai giai ma nd va ta chi giai duoc
khi chép nhan, thyc hién theo ding nhitng quy udc, diéu kién c6 lién quan chat ché toi
mé hoa. Trong mach s6, thong tin phai duoc ma hoa hay giai ma ¢ dang sb. Trong nhiing
muc nay, ta s€ xem xét cu thé céach thuec, cAu tric, tng dung cua ma hoa giai ma s6 nhu
thé nao.

Trong cac hé thdng s6 ké ca vién thong, may tinh; cac dudng diéu khién tuy chon hay
dir liéu duoc truyén di hay xur 1i déu phai ¢ dang s6 hé 2 chi gdm 1 va 0; c6 nhiéu duong
tin hi¢u chi c6 1 bit nhu duong diéu khién md ngudén cho mach & muc 1; rdi ¢6 nhiéu

duong dia chi nhiéu bit chéng han 110100 dé CPU xéc dinh dia chi trong bo nhd; roi dit
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lidu dang hex giri xudng may in cho in ra ki tu. Tét ca cac t6 hop bit d6 duoc goi 1a cac

ma so (code) hay ma va mach tao ra cac ma so goi la mach ma hoé (14p ma: encoder).

1.1 Ma ho6a 8 sang 3

[0 =
[1 =
[2 =

[3 =

W& hed %0

T = Brcoder Tl
15—t L
T m—
T77 s

Hinh 7.1 Khéi ma hoa 8 sang 3
Mach ¢ 8 dudng ngé vao va 3 duong ngod ra. Mach nay con goi 1a mach chuyén ma

bat phan thanh nhi phan. Trong bit ctr lic nao ciing chi c¢6 1 ngd vao & muc tich cuc
twrong tng voi chi mot t6 hop ma sd 3 ngd ra; tic 1a mdi 1 ngd vao s& cho ra 1 ma sb 3 bit
khac nhau.

Vi 8 ngd vao (I dén I;) thi s& c6 8 to hop ngd ra nén chi can 3 ngd ra (Y, Y1, Yo).

Ra

I 4 I2 I3 4 I5 Iz

1 0 0 0 0 0 0 0 0 0 0
0 1 0 0 0 0 0 0 0 0 1
0 0 1 0 0 0 0 0 0 1 0
0 0 0 1 0 0 0 0 0 1 1
0 0 0 0 1 0 0 0 1 0 0
0 0 0 0 0 1 0 0 1 0 1
0 0 0 0 0 0 1 0 1 1 0
0 0 0 0 0 0 0 1 1 1 1

Bang 7.1: Bang trang thai mach ma hod 8 sang 3

Tur bang trén, ta co :
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YO=11+I13+I5+17
Y1=12+13+16+17
Y2=14+15+16 +I7

Dua vao 3 biéu thirc trén ta c6 thé v& dugc mach logic nhu hinh du6i day :

L Y2 =14 +15+ 16417
I i’ ;
I. |
2 I Y1=12413+ 16417
L 3Ty

'.__L_‘r"’/
I,

L YO=I11+13+15+17
S O

Hinh 7.2: So d0 logic mach ma hoa 8 sang 3
1.2 Mach ma héa 10 duwdng sang 4 duwong.

Mach gdm 10 phim nhan tir SWO0 dén SW9. Cac phim thuong hé dé cac duong 10 dén
19 & thap do ndi xudng mass. Trong 1 thoi diém chi c¢6 1 phim dugc nhén dé duong dé
1én cao, cac duong khac déu & thap. Khi 1 phim nao d6 duoc nhin thi sé tao ra 1 ma nhi
phan twong tng va s& 1am sang led nao ndi véi bit 1 ciia ma sd ra d6. Ma nay co thé duoc

bd giai ma sang led 7 doan dé hién thi.

4

L s
—" Mi=dm BCD
' ' ¥ach
| ~
1

| hod
o — |

_i__l_l_

Hinh 7.3 Mach mi hoa 10 sang 4 hién thi Led
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Vi du khi nhan phim SW2 mai sé tao ra 1a 0010 va led hién thi s6 2. Nhu viy mach da str
dung 1 bd ma hod 10 dudng sang 4 dudng hay con goi 1a mach chuyén d6i ma thap phan

sang BCD. Ta lap bang trang thai cia mach ma hoa 10 sang 4 nhu sau:

s
-
R
&
&=
&
&
=
&
&

Ra

el === === =]
o000 O0O-=000
Ooo=00000O0
= = = = = == =]
= el = = === =]
= Y O = =1 =

0
1
1
0
0
1
1
0

O =000 oOoaooog
= O 0O 00 oo ooo

0
1
0
1
0
1
0
1
0
1

L B e i e s Y e P e e Y e Y
= = 0O 00 O gao o

=]

0

=]
o
o

[ B e Y e D o Y o R e JO e Y e Y e B
[ B e i - i o Y o B o U e e D
o
=]

Béang 7.2: Bang su that mach ma hoa 10 duong sang 4 duong

Tir bang trang thai ta tim ham logic cac ngd ra theo ngd vao va vé so dd mach

In—
| Y0
I1 -
Iz
]
I3 71
—u
T4 |
15
T2
16 -
17 |

I8 : Y3
—u
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Hinh 7.4 Ciu trac mach mi hoa 10 sang 4
Trong thuc té hé théng sb can s dung rat nhiéu loai ma khac nhau nhu ma hex, nap cho
vi diéu khién, ma ASCII mi ho4 ban phim mdy tinh rdi dén cac mé phtc tap khac dung
cho truyén s6 liéu trén mang may tinh, dung trong vién thong, quéan sy. Tt ca chiing déu

tudn theo quy trinh chuyén d6i boi 1 bd ma hod twong dwong.

1.3 Ma hoa wu tién.
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V61 mach ma hoa dugc cau tao bdi cac cong logic nhu ¢ hinh trén ta ¢6 nhan xét rang

trong truong hop nhiéu phim duoc nhin ciing 1 luc thi s& khong thé biét duge mi sb s& ra

13 bao nhiéu. Do d6 dé dam bao rang khi 2 hay nhiéu phim hon dwgc nhan, ma sé ra chi

tuong ing vdi ngd vao co s6 cao nhat duge nhan, nguoi ta da st dung mach ma hoéd uu

tién. RS rang trong cau tao logic s& phai thém 1 s6 cong logic phtc tap hon, IC 74LS147

12 mach ma hoa wu tién 10 dudng sang 4 dudng, né da duogc tich hop sin tat ca cac cong

logic trong n6. Ki hiéu khdi ctia 74LS147 nhu hinh 1.5 & bén dudi:
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Hinh 7.5 Khdi so dd chan cua IC74LS147

(Cdc ngd vao thip phdn (Cdcngd ra BCD

téc ddng & midothdp ticddng & thip
12 3 4 5 6 T 8 910 U O Ug
r 1 1 1t 1t 1 1 1 1}1 1 1 1
c 1 1 1 1 1 1 1 1}1 1 140
x 0o 1 v 1 1 1 1 1}1 1 0 1
¥ X 0 v 1v 1 1 1 1}1 1 0 40
¥ X X 0o 1 1 1 1 11 0 1 1
¥ X X X 0 1 1 1 1}1 0 1 40
¥ X X X X 0 1 1 1}1 0 0 1
¥ X X X X X 0 1 1}1 0 0 0
¥ ¥ X X X X X 0 1j0 1 1 1
¥ ¥ X X X X X X 0j0 1 1 40
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Béang 7.3: Bang su that cuia 74L.S147

Thir ty vu tién giam tir ngd vao 9 xudng ngd vao 0. Chang han khi ngd vao 9 dang 13
0 thi bat chap cac ngd khac (X) s BCD ra van 1a 1001 (qua cong dao nira). Chi khi ngd
vao 9 6 muc 1 (muc khong tich cuc) thi cac ngd vao khac méi cod thé dugc chép nhan, cu
thé 1a ngd vao 8 s& uu tién trude néu nd & muirc thap.

V61 mach ma hoa vu tién 8 duong sang 3 duong, cling c¢6 IC twong tng la 74L.S148
2. Mach giai ma.

Mach giai ma la mach c6 chic ndng ngugc lai véi mach ma hoa tuc 1a néu c6 1 mi sb
& ngd vao thi twong Umg sé c6 1 ngd ra dugc tac dong, ma ngd vao thuong it hon ma ngd
ra. Tat nhién ngd vao cho phép phai dugc bat 1én cho chirc ning giai ma. Mach giai ma
duoc ung dung chinh trong ghép kénh dir licu, hién thj led 7 doan, giai ma dia chi bd nho.

2.1 Gidi ma 2 sang 4

Mach c6 2 ngd vao, 4 ngo ra tich cire muc thap va chan cho phép tich cuc & mirc thip

Input Output

G| B | A |Yo|Yi|Ya] Y3

0 0 0 0 1 1 1

0 0 1 1 0 1 1

0 1 0 1 1 0 1

0 1 1 1 1 1 0

1 X | X |1 1 1 1

Hinh 7.6: So db chan IC 74LS139 Bang 7.4: Bang su that IC 74LS139

Phuong trinh ngo ra: Y,=GBA Y,=GBA Y,=GBA Y;=GBA
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Hinh 7.7: So d6 logic mach giai mé 2 sang 4

2.2 Gidi ma 3 sang 8
Mach giai ma 3 duong sang 8 dudng bao gdm 3 ngd vao tao nén 8 t6 hop trang thai,
g véi mbi t6 hop trang thai dugc ap vao sé c6 1 ngd ra dugce tac dong.

Y1
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Y3 [
Y4 |
G1 Y5
Y6 [Jm—
G2B Y7 [
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Hinh 7.8: So dd chan IC 74LS138

Inputs
Output
Enable Select |
G2A|G2B| G1 |[C | B|A |O
X D - [l |= |
X1 X111

ot [ o | o |t | ot | | | | 7

(Y S Y S Y S Y S Y

a ol olelelel KK
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Béang 7.5: Bang sy that giai ma tr 3 sang 8

Rut gon ham logic st dung mach gidi ma :

Y, =G,G,,G,;CB.A Y, =G,.G,,.G,; C.B.A
Y,=G,G,,.G,; C.B.A Y, =G,G,,G,;CB.A
Y, =G,G,,.G,;C.BA Y, =G,G,,G,;.CB.A
Y, =G,G,,.G,5 C.B.A Y; =G,G,,.G,s C.BA

Tu bang sy ta co thé vé dugc so d6 mach logic cua mach gidi ma trén

ettt

7 B "5 "4 3
Hinh 7.9 CAu trac mach giai mi 3 sang 8
Nhiéu ham logic c¢6 ng ra 1a t6 hop cua nhiéu ngd vao cé thé dugc xay dung tir mach
giai ma két hop véi mot s6 cong logic ¢ ngd ra (mach giai ma chinh 13 1 mach t6 hop
nhiéu céng logic c& MSI). Mach giai ma dac bi¢t hi€u qua hon so véi viéc str dung céc
cong logic 11 trong truong hop cd nhiéu t6 hop ngd ra.
Vi du: Thyc hién mach cong 3 s6 X, Y, Z cho téng 1a S va s6 nhg 1a C béng mach giai

~

ma
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