Lab-07

Encoder

Chia-Chun Tsai

=/ Objectives

|
= Understand the definition of Encoder.
= Implement a Decimal-to-BCD Encoder

= Implement a Decimal-to-BCD Priority
Encoder.
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= What is Encoder

|
= A decimal number is converted to be a binary

code.
For example:
0 = 0000
3 = 0011
9 = 1001
15=> 1111
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=| 4 to 2 Encoder

|
s Decimal numbers 0, 1, 2, and 3 are converted

to be respective binary codes 00, 01, 10, and

11.
Input Output

0 1 2 | 3 B | A

1 0 0 0| O

0 1 0 0 0 1

0 0 1 0 1 0

0 0 0 1 1 1
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“ 4 to 2 Encoder

VCC O O O
1N b 1 ] 3
I ey =10
. Key =1 . b J
53 T4 BRI
S/Fiesf=2 ) J
s Input Output
Lawo 0/1|2|3|B|A
1/ 0/]0/0|]0]O
O(1(0[0]0]|1
o(o0(1;01]0
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=| 8 to 3 Encoder

|
=  Decimal numbers 0, 1, ..., 6, and 7 are converted to

be respective binary codes 000, 001, ..., 110, and 111.

Input Output
0(1/2(3/4|5/6|/7|C|B|A
1/0(0|0|]0|JO0O|0O|J0O|O|O]|O
o(1/0(0|(0|jO0O|JO0O|J0O|O|O0|1
ojo0|1|0|0|O0O|O0O|O|O|1]|0O
ojo|o0f|1|0|O0O|O0O|O0O|0O|1]1
ojo0o|o0|0|1|0O|O0O|O|1|0]|O
ojojo0|0|O0|1|0|0|1]|0]1
ojo|o0|o0|O0|O|21|O0O|1|1]0O
ojojo0f(0|O0|O|O0O|1|1|1]1
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=| 8 to 3 Priority Encoder 74148 %

|
= Decimal numbers 0, 1, ..., 6, and 7 are converted to

be respective binary codes 000, 001, ..., 110, and 111.

Input Output
0/|1/2/3|4/5/6/7|C|B|A % E ig
i1, 0(0|0|lO|JO]|O|JO0O|]O|O0]|O %c 2 A2
x [1{ofofofofofofofof1] | IJi
x| x|1lolofofofolol1]o0 33 :
x| x|x|1]0o]|0o]|0]|0|0O|1]|1 S ; i
X X X X 1 0 0 0 1 0 0 VCC --16
X | x| x|x|x|1|/0]0|1|0]|1 GND-8
X | x| x| x| x|x|1]0]1]1]|0 74148
X[ x| x| x| x| x|x|1]1|1]1
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= Decimal to BCD Encoder

= Decimal numbers 0,1,2,...,8 and 9 are converted to be

respective BCD codes 0000, 0001, 0010, ..., 1000, and 1001.

Input Output
0(1(2(3/4/5/6|7|8/9 D|C|B|A
i1/0/0|]0|]0|O0O|JO0O|JO0O|O0O|0|O|O0O|O0]|O
o(j1/0|]0|]0|j]0O|0O0O|O0O|O0O|0|O]|O0|O0|1
o(0j1,0}]0|0|0|JO0O|O0O|0|O|O0O|1]|0O
oj0j0|2|0|]0|0|0O|O0O|0|O]|O0|1]|1
ojo0j0|0|2|0|0|0O|O0O|0|O|1]|0]|O
ojo|o0f0|O0|1|/0|O0O|O0O|O0|O|1]|0]|1
ojoj{o0oflo0o|O0|O|21|O0O|O0O|O0|O|1|1]|0O
ojojo0fo0|O0|O|O|1|O0|0|0O|1|1]|1
ojoj{o0oflo0o|O0|O|O|O|21|0|1|O0|0O]|O
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| Decimal to BCD Priority Encoder

= Decimal numbers 0, 1,2, ..., 8, and 9 are converted to be

respective BCD codes 0000, 0001, 0010, ..., 1000, and 1001.

Input Output
0/1/2|3/{4/5/6|7 89 D|C|B|A
i1, 0/0|]0jO|J]O|]O|O0O|O0O|O0O|O|O0O]|O0]|O
X{12/0(0(0|0|O0O|J]O]J]O|0O|O0O|O0O|O0|1
X|x|1(0}{0|0|O0O|O0O|J0O|]0O|]O|O]|1]|0O0
X|x|x{1{0}{0|0|J0]J]O|0O|]O0O|O0O|1 |1
X/ X|X|{X|1/0|/0|0O|JO|]O0O|]O|1]|0]|O
X[ X[ X|X|Xx|1|0o|0|O0|O|O|1]|0]|1
X[ X[ X|X|X|X|1|/0|0|O0O]|O|1|1]O
X[ X[ X|X|X|X|X|1|]0]|0|O|1]|1]|1
X[ X[ X|X|X|[X|X|X|1]|0]|1|[0|0]O

chiachunfs L X X X X X [ X[X|X|1]1][0]0]1]

=|. Decimal to BCD Priority Encoder o

= TTL 74147: Decimal to BCD priority encoder
with active low.
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Decimal to BCD Priority Encoder o

= Decimal to BCD priority encoder with active low.

Such as TTL-IC 74147

Input Output
/0|/1|/2|/3|/4|/5|/6|/7|/8|/9|/D|/C|/B|/A
o112 ]2]2

B4 xlol1 1111211 ]o
2 g x [ x]oela[afa[afa[1]1]1]1]0]1
3 P Ix [ x[xJolt[1t][1][1t][1]1]1]0]0
P X [ x[x[x]ol1[1[1[1]1t]1]of1]1
Taar | X X[ x[x[xloe[t]1t][1]1]1]o]1]o0

x [ x| x|[x[x[xlol1l1]1]1]o]o]1

x [ x| x|x[x|[x[xlol1]l1]l1]olo]o

x [ x [ x|x[xx[x|[xlol1lo]l1]1]1

x [ x [ x|x[x|x[x|x|xlolo]l1]1]o0
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“ Decimal to BCD Priority Encoder €
|
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“ Decimal to BCD Priority Encoder &
|
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Experiment-1
3| Decimal to BCD Priority Encoder 74147
|
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