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Decoder Implementation %

* The one output that is logically 1 is the output corresponding to the
input pattern that the logic circuit is expected to detect

* Generate 2" (or fewer) minterms for the n input variables
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* Encoder

* Priority Encoder
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Encoder T
* Input
° m-bit code; exactly one bit thatis 1
* Qutput
° n-bitbn<m< 27
* Function
o Opposite of decoding
° Generates the binary code corresponding to the input values
1(0) ] 0(0)
: A general |
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Encoder Vs. Decoder
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Encoder: Application

* A lot of input lines
e => Fewer input lines

* Example
o Wind direction encoder

Wind direction
in unary code )
Wind direction
o -
w in binary code
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Encoder 4-2
°[nput
o 4 bit
* Qutput
o 2 bit
— N
—hid 4to2 [T opits

2 1 Encoder | v, code
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Encoder 4-2
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* Qutput
o 2 bit
lo
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Encoder 4-2: TT
*Input ILh I I, I Y, Yy
- 4 bit 1 0 0 0 0 0
0 1 0 0 0 1 Yo=11+13
* Output
° 2 bit Jo_0 0 1 1 1] Y.=12+13
0 0 0 0 X X !
lo Yo 0 0 1 1 X X
_II1_ 4-10-2 : 2-bits 0 | 0 1 X X
__,:2— Encoder | v, code 0 I 1 0 X Xlg ——
— 0 1 1 1 X X
— 1 0 0 1 X X —) >—Y
L0 1 0 X X
Lo 11 X X « ) ) —v,
1 1 0 O X X3
1 1 0 1 X X
1 1 1 0 X X
11 1 1 X X
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Encoder 8-3 i

* Octal to binary encoder
°Input
o 8 bit

* Qutput
° 3 bit
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Encoder 8-3: Truth Table

* Octal to binary encoder

°[nput
o 8 bit Inputs Outputs
.OUtE-Ut Do Dy D, D; Dy Ds Dg D;, x y z
3 bit 1 0 0 0 0 00 0 000
o1 0 0 0 00 0 001
O 01 0 0 0 0 0 010
o0 0 1L 0 0 0 0 011
O 0 0 0 1 0 0 0 100
O 00 0 0 1 0 0 101
O 00 0 0 0 1 0 110
o0 0 0 0 0 0 1 111




Encoder 8-3: Logic

Inputs Outputs

D() D] D2 D3 D4 D5 D6 D7 XYV z
1 0 0 0 0 0 O O 0 00
o 1.0 0 0 0 O O O0O01
o 0o 1 06 00 0 0 O01PO0
0 0 0o 1 0 0 O O 0 11
0o 0 0 01 0 0 O 1 00
0 00 0 O 1 0 O 1 01
0 0 0 0 0 0 I O 1 10
0 0 0 0 0 0 0 1 1 11

)  y— Xx=D4+Ds+Dg+ Dy

o—.—D_ y =D+ Ds+ D+ Dy

Digital Logic Design: Encoder
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Encoder: Issue

* At each time only one input can be active
* What happens if more than one input be active at the same time?

Inputs Outputs

D() Dl Dz D3 D4 D5 D6 D7 X YV z
1 0 0 0 0 0 O O 0 00
01 0 0 0 O O O 0 0 1
0 0 1 0 0 O O O 010
0 60 0 1 0 0 O O 0 11
0 0 0 01 0 0 O 1 00
0 00 0 O I O O 1 01
0 6 0 0 0 0 I O 1 10
0 0 0 0 0 0 0 1 1 11

)  y— Xx=D4+Ds+Dg+ Dy

o—.—D_ y =D+ Ds+ D+ Dy

Digital Logic Design: Encoder
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Encoder: Issue (cont’d)
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* At each time only one input can be active
* What happens if more than one input be active at the same time?

o Qutput produces an undefined combination

* Example
o D3 and D6 are 1 at the same time

° Qutput: 111

Inputs Outputs

D() Dl D2 D3 D4 D5 D6 D7 X YV z
1 0 0 0 0 0 O O 0 00
01 0 0 0 O O O 0 0 1
0 0 1 0 0 O O O 010
0 60 0 1 0 0 O O 0 11
0 0 0 01 0 0 O 1 00
0 00 0 O I O O 1 01
0 6 0 0 0 0 I O 1 10
0 0 0 0 0 0 0 1 1 11

)  y— Xx=D4+Ds+Dg+ Dy

o—.—D_ y =D+ Ds+ D+ Dy

I —D—2=D1+D3+D5+D7

Digital Logic Design: Encoder
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Encoder: Issue: Solutions

1. If more than one input value is 1, encoder does not work.
2. Design an encoder which accepts all possible input combinations




-k

u‘/ui.:y'fﬁ%”/v
ran & Te

Priority Encoder "

* An encoder

* Accepts all possible input combinations
* Produces a meaningful result

* How?
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Priority Encoder: Functionality ="

* Multiple asserted inputs are allowed

* One has priority over all others.

* Selects the most/ least significant input position containing a 1
* Produces the corresponding binary code for that position

Inputs Outputs
D, D, D, D, A Ao v
0 0 0 0 X X 0
0 0 0 1 0 0 1
0 0 1 X 0 1 1
0 1 X X 1 0 1
1 X X X 1 1 |
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Priority Encoder: Samplel =

* Design a 4-2 priority encoder




Samplel: Truth Table

* Design a 4-2 priority encoder

Inputs Outputs
DS D2 D~‘ DO A 1 Ao v
0 0 0 I 0 0 X
1 X X X | , A
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Samplel: Simplification
Inputs Outputs
A, = D+ D,D, D, D, D, D, A, Ao v
A;= D3+ D,

Ay = D3+ D3 D, D,
Ay= D3+ D, D,

V=D;+D;D,+D;D,D,+D;D,D,D,
V =D3;+D3(D;+ D,D; + D, D;Dy)
V=D;+D,+ D,D,+ D,D,D,

V =D3;+D,+ D,(D; + DDy

V =D;+ D, + Dy + DD, V=D;+D,+ D+ D,
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Priority Encoder: Samplel: iv}

Logic

| ts Output
D D = D D A o Al D3 + DZ
2 1 0 1 Ao v
0 0 0 0 X X 0
0 0 0 1 0 0 1
0 0 1 X 0 1 1 AO D3 + D2D1
0 1 X X 1 0 1
1 X X X 1 1 1
V=D3+D2+ D1+D0
D3 +
D, Dc
\ Aqg
D, -/
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Interrupt logic for a CPU

* Design an interrupt logic for a CPU
o Has two interrupts at the same time

o Interrupt 1: Process of a key press event
o |nterrupt 2: Points to a power failure
° Indicates a very severe problem

*How?

o Using a priority encoder
o Gives higher priority to the first interrupt
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Priority Encoder: 74x148
* Input and outputs are active low 74x148
* El_L: Enable input .
o Must be asserted to activate outputs A2 10—
Al jo—
A0 09_
* GS_Lis asserted
> Device is enabled and GS o%
> One or more of the request inputs is asserted EOIO—
o “Group Select” or “Got Something.”

* EO_L: Enable output
> To be connected to the El_L of another chip

o if El_L is asserted but no request input is asserted
o => A lower-priority 148 may be enabled
o =>EQO _Lis asserted

Digital Logic Design: Encoder 26



Priority Encoder: 74x148

(cont’d)

Inputs Outputs
74x148
/El /0 /M N2 N3 N4 N5 ne /7 /A2 /A1 /A0 /GS [EO 5
— Ol El
4
1 X X X X X X X X 1 1 1 1 1 —9 17 6
—Qll6 A2 lO—
0 X X X X X X X 0 0 0 0 0 1 20|15 Al fo—
1 9
7 —o0l14 A0 lO—
0 X X X X X X 0 1 0 0 | 0 1 1343
12 14
0O x x x x x 0 1 1 o 1 0o 0 1 — Q2 GS|o—
—ol EO jo—
0 x x x x 0 1 1 1 0 1 1 0 1 o0
0 X X X 0 1 1 1 1 1 0 0 0 1
0 X X 0 1 1 1 1 1 1 0 | 0 1
0 X 0 1 1 1 1 1 1 1 1 0 0 1
0 0 1 1 1 1 1 1 1 1 1 1 0 1
0 1 1 1 1 1 1 1 1 1 1 1 1 0

Digital Logic Design: Encoder 27
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Priority Encoder: 74x148
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74x148? &

° |nput: 74x148
> (EL,7,6,5,4,3,2,1,0)=(0,1,0,1,0,1,0,1,1)

* Output?
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Output
* Input: 74x148
> (EL,7,6,5,4,3,2,1,0) = (0,1,0,1,0,1,0,1,1)
o ?
Output: N
> (EO, Gs, A2, A1, A0) = (1,0,0,0,1) A o
9
A0

GS E)):S
EO




Thank You

Digital Logic Design: Encoder

32 zmo
-4
.

31



