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NoOi dung

= Mach giai ma
= Mach ma hoa
= Mach don kénh

= Mach phan kénh
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Decoder

= Mach g1d1 ma dwoc st dung khi can tich cuwc mot tin hiéu
ngo xuat hodc mot nhém cac ngd xuat twong rng vol sw xay
ra dong thol cia mot nhom cac tin hiéu ngd nhip
= Vi du’ mot tap cic ngo nhap biéu dién modt sd nhi phan, mach
o141 ma chi tich cwe ngd xuit cé vi tri twong &ng vol gia tri thap
phan cua gia tri nhi phan ciua ngo nhap.

o L
A, For each of these
N T . M input combinations,
inputs | @—— Decoder ——0, [ outputs only one of the M
' ' outputs will be active
' : (HIGH); all the other
i T ® Ow-1 ) outputs are LOW.
i Only one output
input is HIGH for each

codes input code
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Decoder

—e O, = CBA

Output O4 goes HIGH only
when CBA 110, = 6,,.

O, = CBA

—e O, = CBA

D——' O, = CBA It uses all AND gates, so
— outputs are active-HIGH
A s ¢ 1 e O, = CBA
(LSB) - 4 1
» 1 5 | - Dz ~ EBE C B A D? DE 05 04 D‘g Dg '01 OD
. "_: o o o|//lo o 0 o 0 0 0 1
1 ) 0 0 1 0o 0 0 0 0 0 1 ©
+ _3——- 0, = CBA o 1 ofllo o o 0o 0 1 0 O
i 0 1 1 © 0 0 0 1 0 0 O
1 1 0 o|lo o 0 1 0o 0 0 ©
& . D——- 0, = CBA 1_0 1 0 1 0 0 0 0 O
3 1 1 1 1 0 0 0 o o0 0 0
-
6 }
|/
A

= Tuy nhién, c¢6 nhiéu b6 gidi ma trong thwe té tich cwe tin hiéu output

dworc chon & mirc thap trong khi cac output khac & mirc cao \
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Decoder — 74L.S138

{(MSB)

E,E;E;

0

ENABLE
inputs

0; 0. 05 O 0 O 0, O,

EiEzEs
Ax Ay Ag
10f8 T I I
eq0f—
lm :
i dataf2..0] e:3 R 74ALS138
—{ — enable 0G4 | 1-0f-8 decoder
005 fee
006 foe
Q7 fem
inst1
0,04 05 0, 0,0, 0, O,
Es E; E; Outputs
o o 1 Respond to input code A,AAo
t X %X Disabled — all HIGH
X 1 X Disabled — all HIGH
X X 0 Disabled — all HIGH




C01009 Digital Systems — Chwong 7: Mach Luan Ly MSI

Decoder — 7442

7442
BCD-to-decimal
decoder.

This decoder
does not have
an enable input.

BCD
input 4
code

1

1

1

YYYYYYYY Y Y

|

O
)

(o]
o

o

O
o

S

o.
s

(o]
=

MO ‘

o

|

@)
o

DCBA

LI

1-0f-10 decoder

7442

LIITTTIT

O, 05 05 05 0< 04 05 0,0, O,

Inputs

D C B A Active Output
E L E Oy
L L M 0,

E LW Lk 0,

L L H H O4

E 8 L k Oy

L H L H Og

L H H L Og

L H H H (o

H L il %K Oy

H L L H Oy

H L' & None
H L H H None
el R None
H H L H None
H H R L None
H H H H None

H = HIGH Voltage Level
L= LOW Voitage Level
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Decoder

N i e

4
(MSE) +5V
= = = [123
AgAAz E AgAiAs E AgAqAs E Ag AsAz E
74ALS138 T4ALS138 T4ALS138 7T4ALS138
Z-| ZE 23 24

01234567 01234567 01234567 01234567
TITTYTTY YUYTTYOTT TYTYTTICTIT TTTTTTIOT
E'lg _____ o E'a ______ (o} 5 51 e 523 524 ------ ﬁa‘r

(a) Which output will be activated for 4;4;4,4,4, = 011017
(b) What range of input codes will activate the Z; chip?
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Decoder — BCD to 7-Segment

— One common arrangement uses light emitting diodes
(LEDs) for each segment.

s | Diodes allow current to flow in one direction,
I I but block flow in the other direction.
f b B -
dlia AR L A 0 R
I I -y 0 L s ]
é When the LED anode is more positive than the

cathode by approximately 2 V, the LED will light up.
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Decoder — BCD to 7-Segment

+V Common-
I cc An‘ode Snaks
| : Cathode connections
O =MW
The 7446/47 (D— =AW
activates specific c—— BCD- bAMM——
BCD | to- .
Se'gment patterns input B 7-segment OAAA
in response to Hooe 2
: e
input codes | A— O—VWv
Blanking{ ——( BI/RBO OLWV— o a
controls | —— RBI 1
LED tetst —qLT OEW— fdﬁ
oL 7446 or 7447 | For current e
1L limiting
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Bai tap
= Thiét ké mach ludn 1y td6 hop dé hién thwe mach gi1d1 ma
BCD thanh den LED 7-doan

10
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Encoder

m Most decoders accept an T — e 0,
input code & produce a A 00,
HIGH (or LOW) at one " "

d onl 1 2 ' Encoder ' -
and only one output line. | |
I |
= An encoder has a number of | |
input lines, only one of : :
which AM . > —@ Oy . 4
= 1s activated at a given time. ) Mi;putsj ‘ N-bit ’
- — A decoder 1identifies, only one HIGH output code
at a time

recognizes, or detects a
particular code.

1
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Encoder — 74147

A, A, A; A, A AL A, A A ||O; O, Oy Oy
Ay ——O MSEB O3 1 1 1 1 1 1 1 1 1 1 1 1 1
jog— X X X X X X X X 0 0 1 1 0
- \ DZ:,:;, H—=e 0 X X X X X X X 0 1 0 1 1 1
| 10-BCD X X X X X X g1 181 0 0 9
- g - X ¥ X X X 0 1 1 1 1 0 0 1
. %0 ¥ X X X % 1 1 11 o 1 0
: X X X 40 1 1 1 11 1 0 1 1
Ag ——O (O——0 0 X X i 1 1 1 1 1 1 1 0 0
Ay ——) X 20 1 1 1 1 1 1 1 1 1 0 1
oy e o 1 1 1 1 1 1 1 1 1 1 0
Nine Inverted
inputs BCD X = either 0 or 1

It has nine active-LOW inputs represent decimal digits
1 through 9, producing inverted BCD code corresponding
to the highest-numbered activated input.

12
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Encoder ’

O,

Vv Pull-up resistor
on each encoder
input shown
only for SW9

* 'ng dung st dung bd 1k
ma hoa e

/7‘9

£ 5

Q

4))
3
-~ A \A\N—e
o)

il
8 6

|

dd”
O
w

74L.S5147

Decimal-
to-BCD
priority
encoder

|

OU\
O
N

Normal
BCD

|
OA

@]
o

L

QO © O ©

(7))
=
w

gt aald oLt Sl S IX SIIX SLEE ol
|

13
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Multiplexer (MUX)

= Tal mo6t thol diém, ngoé xuit sé dwoc két noé1 volr mot
trong N ng6 nhap dwoc chon goi la qua trinh don kénh.
> Tén go1 khac ciia mach don kénh la mach chon dir liéu.

Routing control of desired data
|, - -----® input to output by SELECT
...® I_-Output inputs—referred to as
ADDRESS inputs.

------ -‘ .

In-o Iy ----- MUX SELECT input code
.DATA determines which input
inputs is transmitted to output Z.

SELECT

inputs

14



C01009 Digital Systems — Chwong 7: Mach Luan Ly MSI

DATA
inputs

lo
I

Z
' 1 Z=lq
(V——— 1 _________ .

SELECT input

' E
t |
2 |

0-4>— ' S Output
|
|
|
|

15
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MUX

Sy Sy | | Output

1
LRYY

13 @t 0 o0 |]|zZ=1
* 0 1 Ml Z=1,
1 ol z=1,
1 1 Z=|3
- e o w e o0 o> o> o> o> > > > > > > > > > = o> 4
¢ o
Sy S

16
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MUX = 74157

lia 11 e g loa lob loc log E S Z, Z, Z, Z4
REREREEN! .
E H X L L L L
—O 74;:ALLIS>2 57 L L loa lob loc log
S o—of L H lia lo le hd
Za 2, 2. 2 il i il s o ol i
5 o— So—¢- 1 n s |

cod> T

74ALS157
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MUX — 'ng dung

= Mot mach MUX cé6 thé duoc st dung hién thuwe mot
ham luin 1y dwoc mo ta bang bang suw thit hodc biéu
thire dai so

+Ucc
1 k)
C B A Z
]

0 0 0 0

. . A

== — 0 1 0 1

El L b 13 g s lg Iy 0 1 1 0

A &—S, 1 0 0 0

B @—S; 74HC151 MUX 1 0 1 0

1 1 0 0

Co—5; 1 1 1 1
\'_‘v‘_"l
Input
logic

variables Z = ABC + ABC + ABC
18
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MUX — U'ng dung

Parallel-to-serial converter.

Storage

register 74HC151

Xo
X,
Xz
X, e | [ [ L] LI L] LI L L
) o —— —

0 \ |
Xs : 1 0 1 0 1 1 0 1 :
Xe | Xo %, X5 X X, Xs Xe X
X7

Waveforms for
X XeXsX X3 X,X X,
B 10110101
QC QB QA
CLK < CLOCK

MOD-8 up counter I | I | | |

19
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MUX — 'ng dung

Coun}er 1 Coun}er 2
+— Clock #1 r - Clock #2
Tens J Units J Tens J Units J
Gt e s | e
TC EN }— TC == TC EN }— TC EN 1
QDQCQBQA QDQCQBQA QDQCQBQA QDQCQBQA
COUNTER 1
SELECT L
1 ] ! !
g 1 T4ALSIST | Srm—
_EO E (tens)
3 Zd Zc Zb Za B B B | 99 W @
s |1 74ALS157 o
5 MUX
_]:O E (units)
= [ 7 |
24| Ze| 2| Z| System for
BCD-to-7-segment BCD-to-7-segment { i
Qdecodor/driver (7447) Qdecoder/dn’ver (7447) d IS playl n g
[T BRTEAE I il s
T p— ONTS BCD counters
one at a time.
S =
| | | |
LED display LED display 20
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Demultiplexer (DEMUX)

= Mot b0 DEMUX bao gém 1 ngd nhip va N tin ngd xuat.
Tal mot tho1 diém, chi duy nhiat mot ngo xuat sé dwoc
chon dé két no1 véi tin hiéu ngd nhap.

DEMUX

- "-qu

SELECT input

DATA input is transmitted
to only one of the outputs
as determined by select input code.

21



C01009 Digital Systems — Chwong 7: Mach Luan Ly MSI

1-Line-to-8-Line DEMUX

D_. Op=1+ (5,55
52._L>C 1 }—0,=1+(5,5S)
r>o——¢ .
St IE! 3_‘ 0, =1+ (5,55
L D
3 O3=1+(S,5:Sp)
SELECT code OUTPUTS 1
s 4
S, S g O; O O3 Oy O3 O, Oy 0O s I . ) Ot (5,550
0 0 0 0 0 0 0 0 0 0 I
0 0 1 0 0O 0 0 0 0 I 0 t _
0 1 0 0O 0 0 0 O | 0 0 * S Og=1+(S;5:S)
0 1 1 0 0O 0 0 I 0 0 0
1 0 0 0 0O 0 I 0 0 0 0 I _
1 0 1 0 0 I 0 0 0 0 0 6 Og=1"+(S251Sp)
1 1 0 0 I 0 0 0 0 0 0
1 1 1 I 0 0 0 0 0 0 0
D—~ O7=1+(S25So)

Note: 1 is the I o |

-

data input DATA input

22
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DEMUX

330 0
+5V +—"AN\—e—

Iy +5Y OMK]—.
_— T4HC151 . T4HC138

MUX | —0) DEMUX . 4| :

1
|||—T_..l*
e e,

[ |

(|

o ||~

[ _.D|

NN

— e —— —

i
Q

Vo s5V

[di
I
R

Door 0 +5V ._h.mﬁ.j N

7
1 | s, s, s, n A A, P

- - = |
| |
| | *
1 = I = T —
} } oo o Maonitoring panel
i | 2 1 ]

MOD-8  <O——
/| |/ o

| |

s | [or | ST

FIGURE 9-31 Security monitoring system. 23
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Bal tap

= Thiét ké mach ludn 1y td6 hop dé hién thwe mach gi1d1 ma
HEX thanh den LED 7-doan

24
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Bal tap
= Thiét ké mach khoéa s6 dién tir vo1 3 ky s6 va 10 phim
nhan twong rng 0..9.

= Tim hiéu IC 74HC85 va thiét ké b6 so sanh 2 s6 nhi
phan 8-bit.

25



