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Abstract:

The decoder is a combinational circuit
with ninput lines and 2n maximum
output lines. Depending on the input
combination, one of these outputs will be
high when the decoder is enabled.
Therefore, a particular code is detected by
a decoder. In electronic circuits, it is used
to convert instructions into CPU control
signals. In logical circuits and data
transfer, they are mainly used.

Circuit Details:

Let us use 3 to 8 decoders to implement 4
to 16 decoders. In 3 to 8 Decoder, there
are three inputs, A2, Al, and AO, and eight
outputs, Y7 to YO. As opposed to 4 to 16
Decoder, which has four inputs A3, A2, Al
& A0 and sixteen outputs Y15 to YO. Two 3
to 8 decoders required to implement 4 to
16 decoders.

m2=16m1=8

Number of lower order decoders required
=m2/ml 16/8=2

Yo=Ao".A1".Az".A3'
Y1=Ao0" A1 Ay A3
Y2=Ao".A1".Az.A3'
Y3=Ao".A1".Az.A3
Ya=Ao'.A1.A2' A3
Ys=Ao'.A1.A2' A3
Y6=Ao'.A1.A2.A3'
Y7=A0'.A1.A2.A3
Ys=Ao.A1'.A2" A3’
Yo=Ao0.A1".A2" A3

Y10=Ao0.A1'.Az.A3'
Y11=Ao0.A1".A2.A3
Y12=A0.A1.Ay' . A3’
Y13=Ao0.A1.A2" A3
Y14=A0.A1.A2.A3'
Y15=Ao.A1.A2' A3

Reference Circuit:
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Figure 1.2: 4 to 16 decoder Truth Table



Circuit Diagram:

Implement a 4 to 16 decoder with 3 to 8 decoders in this section. In 3 to 8 Decoder, there are
three inputs, Out2, Outl and Out0, and eight outputs, D7 to DO. In contrast, the 4 to 16
Decoder has four inputs: Out3, Out2, Outl & Out0, and sixteen outputs: D15 to DO.

To each 3 to 8 decoder, Out2, Out3 & Out4 are applied in parallel. Enable, E of lower 3 to 8
decoder is connected to complement of input, Outl, to get outputs, D7 to DO. This is the lower
eight of the min terms. As a result of a direct connection between Outl and Enable, E of the
upper 3 to 8 decoder, outputs D15 to D8 are obtained. There are eight higher minimum terms
in this list.
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Plotting:
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KicadToNgspice:

5 W3 MultiMeter

|| MNode RMS Value
|| di5 0.000000 Volts

w WA MultiMeter

MNode RMS Value
d9  1.8472Volts

7 MubtiMeter

MNode RMS Value
dd  1.8693 Volts

Dred

W3 MultiMeter

MNode RMS Value
d12  0.43630 Volts

| Decoder.cir
| Decoder.cir.out

W3 MultiMeter

MNode RMS Value
d10  1.0696 Volts

W3 MultiMeter

MNode RMS Value
dil  1.0792 Volts

| Decoder.pro
| Decoder.sch
| Decoder.sub

ecoder_Using_3x8-cac|
ecoder_Using_3x8.bak
ecoder_Using_3x8.cir

ecoder llsing 38 rir

T MultiMeter

Node RMS Value
| Decoder_Previous Valt 413 000000 volts

di4 0.000000 Volts

Analysis Source Details

Ngspice Model

Device Modeling Subcircuits

Select Analysis Type

[ ac

- Transient Analysis

[Obc

TRANSIENT

Start Time

Step Time

Stop Time

-
Analysis Source Details

Ngspice Model

Device Modeling Subdircuits

- Add parameters for pulse source v4

Enter initial value(Volts/Amps): |0

Enter pulsed value(Volts/aAmps): | 5

Enter delay time (seconds): I} |5

Enter rise time {seconds): |0

Enter fall time (seconds): |0

Enter pulse width (seconds): |10

Enter period {seconds): |20

~ Add parameters for pulse source v3

Enter initial value{Volts/Amps): |0 |
Enter pulsed value(Volts/Amps): | 5 |




Analysis Source Details Mgspice Model Device Modeling Subcircuits
Enter delay time (seconds): 0
Enter rise time (seconds):
Enter fall time (seconds):
Enter pulse width (seconds): 0
Enter period (seconds):

Add parameters for pulse source v2
Enter initial value(Volts/Amps):
Enter pulsed value(Volts/Amps):
Enter delay time (seconds):

Enter rise time (seconds):

Enter fall ime (seconds):

Analysiz Source Details Mgspice Model Device Modeling Subircuits
Enter tall ime (Seconds):

Enter pulse width (seconds):

Enter period (seconds):

Add parameters for pulse source v1
Enter initial value(Volts /Amps):
Enter pulsed value(Volts/Amps):
Enter delay time (seconds):

Enter rise time (seconds):

Enter fall time {seconds):

(IR

Enter pulse width (seconds):

Enter period {seconds): 100 lk

<

WaveForms:
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Verilog:
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