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Chuong 5 Md hoa va giai ma
5.1 Bo ma hoa
5.2 Bo giai ma

5.3 Baitdp ap dung
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51 Bé ma hoa

M3 hda va gidi ma khong cd gi xa la va 13 tat yéu trong ddi séng ching ta. N6 dugc dung dé dé nhd, dé

dét, dé lam,...1a quy udc chung cling co thé phd bién cling cd thé bi mat. Chdng han dung chit dé dat tén cho 1 con
dudng, cho 1con ngudi; dung s6 trong ma s6 sinh vién, trong thi ddu thé thao; quy udc dén xanh, dd, vang tucng (ng
la cho phép di,ding, dirng trong giao thdng; roi viét birc thu' str dung chilf viét tét, ki hiéu riéng dé gilr bi mat hay phiric
tap han la phai ma hoa cac thong tin dung trong tinh bao, vv...

Thong tin da dugc ma hoa rdi thi khi diing cling phai giai ma né va ta chi giai dugc khi chap nhan, thuc hién theo ding
nhirng quy udc, diéu kién co lién quan chat ché tdi ma hoa. Trong mach s0, tat nhién thong tin cling phai dugc ma hoa
hay giai ma & dang s8.Trong nhitng muc nay, ta sé xem xét cu thé& cach thirc, cdu tric, i'ng dung clia ma hod giai ma
s6 nhu thé nao.

Trong cac hé thng s6 k& ca vién théng, may tinh; cac duding diéu khién tuy chon hay dif liéu dudc truyén di hay xr If
déu phai & dang s& hé 2 chi gém 1 va 0; cd nhiéu dudng tin hiéu chi c¢d 1 bit nhu dudng diéu khién mé& ngudn cho
mach & muc 1; rdi cd nhiéu dudng dia chi nhiéu bit chdng han 110100 dé CPU xac dinh dia chi trong bd nhd; roi dir
liéu dang hex guri xudng may in cho in ra ki tu. T4t ca cac t& hop bit dé dugc goi la cdc ma sb (code) hay ma. Va mach

tao ra cac ma so goi la mach ma hoa (lap ma: encoder).
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Ma hoa 8 sang 3

Mach ma hoa 8 dwdng sang 3 dwdng con
goi la ma hoa bat phan sang nhi phan (c6
8 ngd vao chuyén thanh 3 ngd ra dang sb
nhi phan 3 bit. Trong béat c lic nao ciing
chicé 1 ngd vao & murc tich cwc twong
(rng v&i chi mot td hop ma sbé 3 ngd ra; tire
la mbi 1 ngd vao sé cho ra 1 ma sb 3 bit
khac nhau. V&i 8 ngd vao (10 dén 17) thi sé
c6 8 td hop ngd ra nén chi can 3 ngd ra
(Y2, Y1, YO).
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Ma hoa 8 sang 3

Bang trang thai mach ma hod 8 sang 3
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TU bang trén, ta c6 :
YO=11+I13+I5+17

Y1=12+13+16+17
Y2=14+15+16+I7
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Ma hoa 8 sang 3

Dwa vao 3 biéu thire trén ta co thé vé dwoc mach logic nhw
hinh dwoi day :
I

Y2=I44+15+16+17

T U p— }
Tw bang trén, ta co : ——
YO=11+I13+15+17 L
Y1=12+13+4+16+17 I Y1 =124+13+164+17
Y2=14+15+16 +I7 £ s &
._
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MACH MA HOA 10 PUONG SANG 4 PUONG

Mach gom ban phim 10 phim nhan t& SWO0
dén SW9. Cac phim thwdng hé dé cac

dwong 10 dén 19 & thap do co dién tré !
khoang noi xuong mass. Trong 1 thoi diém _— mé Mis6a BCD
chi ¢6 1 phim dwoc nhan dé dwdng do 1én : Mach

1

| ma

cao, cac dwdng khac déu & thp. Khi 1 phim |1 ¢
L siw . hod

nao do dwoc nhan thi sé tao ra 1 ma nhi
phan twong &ng va sé lam sang led nao ndéi "¢

véi bit 1 clla ma s6 ra d6. Ma nay co thé gg

dwoc bd gidi mé sang led 7 doan dé hién thi. 1 v + ++
Vi du khi nhan phim SW2 ma sé tao ra la ~ NEYEIE
0010 va led hién thj s6 2. Nhw vay mach da
st dung 1 b6 ma hoa 10 duwdng sang 4
dwdng hay con goi la mach chuyén déi ma
thap phan sang BCD.
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MACH MA HOA 10 PUONG SANG 4 PUONG

V&i 10 ngd vao, 4 ngd ra; day la 1 bai toan thiét ké mach logic té hop
don gidn st dung cac céng nand nhw hinh dwoi day :
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MACH MA HOA UU TIEN

V&i mach ma hoa dwoc cau tao bdi cac
cbng logic nhw & hinh trén ta c6 nhan xét
rang trong trwdng hop nhiéu phim dwoc
nhan cung 1 IGc thi sé khdng thé biét dwoc
méa s sé ra la bao nhiéu. Do d6 dé dam
béo rang khi 2 hay nhiéu phim hon duwoc
nhan, ma sb ra chi twong rng v&i ngd vao
c6 s cao nhat dwoc nhan, ngudi ta da s
dung mach ma hoa wu tién. R0 rang trong
cau tao logic sé& phai thém 1 s cdng logic
phtrc tap hon, IC 74L.S147 la mach ma
hoa wu tién 10 dwong sang 4 dwong, no
da dwoc tich hop san tat ca cac cbng logic
trong nd. Ki hiéu khdi cia 74LS147 nhuw
hinh bén :
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MACH MA HOA UU TIEN

Bang su that clia 74L5147

Tt bang sw that cho thay tha
tw wu tién giam tir ngd vao 9

p <5 2 Cdc ngd vdo thip phd Cd ¢ ngd ra BCD
xubng ngd vao 0. Chang han e e =
Khi Nad vao 9 d 13 0 thi tac déng & mifc thap tac déng 34 thip

pngovaosdangi@ati il 1 2 3 4 s s 7 8 9 [Qs Qa Qi Qo
bat chap cac ngo khac (X) s6 [ 1 1 1 1 1 1 1 1 1 1 1 1
BCD ra van la 1001 (qua 0l 1 1 1 1 1 1 1 1 1 1 1 0
cong dao nira). Chi khi ngd ¥ 0o 1 1 1 1 11 111 1 o 1
vao 9 & mirc 1 (mirc khéng X X 0 1 1 1 1 1 1 1 1 0o 0
tich cwc) thi cac ngd vao ¥ X X 0 1 1 1 1 1|1 0 1 1
khac m&i cé thé dwoc chap £ X X X o0 1 1 1 1,1 O 1 @
nhan, cuthélangdvao8seé | ¥ X X X X 0 1 1 1,1 0 0 1
wu tién tredc néu né & murc £ X X XX X Ul o
thap ¥ X X X X X X 0 1| o 1 1 1

e . a X ¥ X X ¥ X X X olo 1 1 0
V&i mach ma hoa wu tién 8

dwong sang 3 dwdng, clng
co IC twong wng la 74L.S148.
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MACH GIAI MA

Mach giai ma la mach c6 chirc nang nguoc lai véi mach ma hoa tiee la néu
c6 1 ma sb ap vao ngd vao thi twong trng sé coé 1 ngd ra dwoc tac dong, ma
ngd vao thwdng it hon ma ngd ra. Tat nhién ngd vao cho phép phai dwoc
bat Ién cho chirc nang giai ma.

Mach gidi ma dwoc (rng dung chinh trong ghép kénh di liéu, hién thj led 7
doan, giai ma dia chi bd nho.

So d6 khéi cia mach giai ma:

C Gidi ma
B —— 13
A

Decoder Y4
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Giai ma 3 sang 8
Mach gidi ma 3 dwéng sang 8 dwdng bao gobm 3 ngé vao tao nén 8 té hop
trang thai, (’ng v&i moi t6 hop trang thai dwgc ap vao sé co 1 ngo ra duwoc tac

dong.
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Giai ma 3 sang 8

Tw bang sw that => so d6 mach logic
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Mach giai ma BCD sang thap phan

Hinh 2.1.3 dién t& cho hoat ddng clia mach ma hoa néu phim 2 dwoc
nhan, dwdng A2 sé& cé mirc cao, ma sb ra 1a 0010. Bay gi®r ta c6 ma
s6 ap ngd vao gidi ma 1a 0010 thi ngd ra thir 2 twong tng sé dworc tac
dong (gia s ndi t&i 1 dén led thi s& lam nd sang).

W
T

Mi=dra BCD
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Mach giai ma BCD sang thap phan

74L.S42 1a IC lam nhiém vu gidi ma 4 dwdng sang 10 dwdng. Cau tao logic
va bang hoat déng cua né sé minh hoa r6 hon cho mach giai ma nay :

Waoc B Ka tic déng
D/ C B A 3 thip e
o 0 0 0 0 :
o 0 0 1 1 <7 if'
o 0 1 0 2 Faann
o 0 1 1 3 :7 b <7 m ::5
01 0 0 4 ] —r—
o 1 0 1 5 IR
0 1 1 0 & Ln.'.“ L LD T «Z;_., !
FEHIR A eeleielels
1 0 0 0 8 - LT
1 ( § 1 = Rag Rasg Fa7 Rasg Fas Fa4
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Mach giai ma BCD sang thap phan

Pé y Ia vi c6 4 ngd vao nén sé coé 16 trang thai logic ngd ra. O day chi str dung 10
trang thai logic dau, 6 trang thai sau khéng dung. V&i mach gidi ma 4 sang 16 thi
sé& tan dung hét sé trang thai ra. Mot diém niva 1a cac ngd ra cla 7442 tac ddong &
murc thap

Vé nguyén tac ta c6 thé ma hoa tir n dwdng sang m dwdng va nguoc lai gidi ma tir
m dwong sang n dwdng, chirc nang gitka ma hoa va giai ma khong ré rét 1am,
ching déu Iam nhiém vy chuyén déi tr ma nay sang ma khac (nhitng mach & trén
déu noi dén ma hé 2, thwe ra con nhiéu loai ma khac). Ciing chi c6 mét sd chung
dwore tich hop san trong IC nhw 7441, 7442 1a giai ma BCD sang thap phan, 7443
la giai ma thira 3 sang thap phan, ...

Nhiéu mach gidi ma con c6 thém mach chiu dong hay thé cao hon mach logic TTL
thong thuwdng nén con goi la mach giai ma thuc

Mach sau minh hoa cach két hop mach véi mach gidi ma dé cung cap cac hoat
dong dinh thoi va dinh thi tw, IC giai ma thuc 7445 dwgc dung vi tai la déng co ¢o
ap Ién dong I&n ngoai strc cung cap cla cac IC gidi ma thwdng
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Mach giai ma BCD sang thap phan

U 4

Mach dém tao ra 16
td hdp trang thai cho

ddng oo
e mach ma hoa. Phai 4
p— ; . — chu ki xung ck thi Q3
Ll T PLLES oAy a1a Qo= ., ~ ~
CLke 08 3 [T == MQGI Xxuong thap, cho
s 11 2 4 7 n
s A phep dong cd dugc
| Ras &= cap nguon; con den
= -~ g S dugc md chi sau 8
o4 u \ N
chu ki xung ck. Thai
Ck ) | gian m& cua taila 1
o I I chu ki xung ck. Ta co
thé diéu chinh thai
oy | ' | l gian nay tU mach dao

: ! ! ! dong tao xung ck.
ddng ec dhrde md dén durde md
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Giai ma BCD sang led 7 doan

M6t dang mach gidi ma khac rat hay st dung trong hién thj led 7 doan
do la mach giai ma BCD sang led 7 doan. Mach nay phtre tap hon
nhiéu so v&i mach gidi ma BCD sang thap phan da néi & phan trudc
b&i vi mach khi nay phai cho ra td hop cé nhiéu ngd ra |én cao xudng
thap hon (tuy loai dén led anode chung hay cathode chung) dé lam céac
doan led can thiét sang tao nén céac sbé hay ki tw.
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Led 7 doan

Trwdc hét hay xem qua cAu trdc va loai dén led 7 doan ctiia méot s dén
dwoc ciu tao bdi 7 doan led c6 chung anode (AC) hay cathode (KC); duwoc
sap xép hinh s 8 vudng (nhw hinh trén) ngoai ra con c6 1 led con dwoc dat
lam d4u phay thap phan cho sb hién thi; n6 dwoc diéu khién riéng biét
khédng qua mach gidi ma. Cac chan ra cua led dwoc sap xép thanh 2 hang
chan & gitra méi hang chan I1a A chung hay K chung. Thir tw sap xép cho 2
loai nhw trinh bay & dwéi day.

ACH h
-
HEIRIN =2
I ke
-
ed ACdpcC 7 doan cia dén
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Led 7 doan

Pé dén led hién thj 1 s6 ndo thi cac thanh led twong &ng phai sang lén, do
do, cac thanh led déu phai dwoc phan cwe bdi cac dién tré khoang 180
dén 390 ohm v&i ngudn cap chuan thwdng 1a 5V. IC gidi ma sé cé nhiém
vu ndi cac chan a, b,.. g cla led xuéng mass hay I&n ngudn (tuy A chung
hay K chung)

| Yoo

Ri==

CAdi ma, thic

%‘-ﬁ‘%‘:‘%} w [ ]| anode chung Ij LJL] IJl:I Iil

220
1000000 2
(lai mé, thuc *:*:*:*} S ESES

/77 f?& cathode chung
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Khao sat 741.547

La IC gidi ma ddng thi thuc trwe tiép led 7 doan loai Anode chung luén vi né
c6 cac ngo ra cuwc thu dé hé va kha nang nhan dong dua Ién.

Ve ! a a b c d €

1T TzT T3l Tel IsT Te] T711s
8 C LTBIREBOR3 D A GNO

16 |15] [+4] [13] |12 [11] 0] |@ 71286835
L L4

A BCDLRB

) 741847 )
e abcde [ gRBO
I

Trong do

. A, B, C, D la cac ngé vao ma BCD

. RBI [a ngd vao xoa don séng

. LT la ngd thir dén

. BI/RBO la ngd vao xoa hay ngd ra xoa rgn
. a t&i g 1a cac ngd ra (cwc thu dé hé)
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t 741.547
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Khao sat 741.S47
. Khi cac ngd ra mach gidi ma tac dong & muc thap (0) thi led twong tng
sang
. Ngoai 10 s0 tir 0 den 9 dworc gidi ma, mach cling con gidi ma duoc 6
trang thai khac, & day khéng dung déen (ghi chua 2)
. Pé hoat déng gidi ma xay ra binh thwéng thi chan LT va BI/RBO phai &
miccao ‘ , , ,
. Mudn thlr d&n led dé cac led déu sang hét thi kéo chan LT xubng thap
(ghi chu 5)

Mudn xo4 céac sb (tat hét led) thi kéo chan Bl xudng thap (ghi chua 3)
Khi can gidi ma nhiéu led 7 doan ta ciing cé thé ghép nhiéu tang IC, mudn xoa
s6 0 vé nghia & trwdce thi ndi chan RBI cla tang dau xudng thap, khi nay chan ra
RBO ciing xudng thap va dwoc ndi téi tang sau néu mudn xoa tiép s6 0 v
nghta cta tang do (ghi chd 4). Riéng tang cudi ciing thi RBI dé tréng hay dé
murc cao dé van hién thj s6 0 cudi cing
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Khao sat 741.547

. Mach dao ddng tao ra xung kich cho mach dém, ta cé thé diéu
chinh chu ki xung d& mach dém nhanh hay cham

. Mach dém tao ra ma s dém BCD mét cach tw ddng dwa téi mach
gidi ma c6 thé 1a cho dém 1&n hay dém xudng

. Mach gidi ma sé giai ma BCD sang led 7 doan dé hién thj s6 dém
thap phan
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Nhirng IC giai ma thuc led 7 doan khac

I Tédc dong Mgd ra Dang | Ap | Faeén
mic nhin | max tar

74404 Thi'p Thodé hd | 40mA | 30V | 320mW
T44TA Thap Thodé hd | 40mA | 15V | 320mW

74484 Cao KéolénlK | 6,4mA | 55V | 285mW

TALSAT ThiT Thudé hd | 24mA | 15V | 35mW
T4L548 Cao KeolenlZK | bmA | 35V | 15mW

741849 |  Cao Thudé hd | 8mA |55V | 40mW

M6t sb IC con co kha nang tdng hop mach dém, chdt va gid ma
thic trong cung 1 vé nhw 74142, 74143, 74144 tham chi bao gom
ca led trong dé6 nhw HP5082, TIL308.
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B — U LRV i : ¥ %:
) w =4t ¢Hia 4511 c6 kha nang thuc, gidi ma

- W .1 ¢P—s vachotdliéucung 1 Itc. Cac
“T :ﬂ-* E'_:g e MinE: » Ngdranhw da thay & trén déu
" cpasit 0 T " tac ddng mirc cao nén 4511
Le=i LA Ll dung cho gidi ma led 7 doan loai
g =he ik C045118 K chung. Cac chan BI, LT cling
it 19, co chure nang twong tw nhw bén
"“Il ' 74147,

Pac biét chan LE cho phép chét di liéu lai khi nd & cao. Vi cau trdc co san
mach thic 8421 trong n6 nén 4511 con co thé thire trwe tiép thac hay thic
dwoc tai Ién hon nhw dén khi ndng sang, tinh thé 16ng, huynh quang chan
khéng
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