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D. Lab Activities

Part1

Simulating logic circuit, construct truth table and timing diagram with Deeds.

Given Boolean expression as follow:

Y=AB+BC+ AC
I Convert the non-standard Boolean expression into standard form.
Y=ABY BC + hC To: RCCRYRY
- A% (Cmssing) v+ pbc

-Il
T,- BC (R wisnne)

: Y. AbCY BBC + ABCA RBC B
Ty = BCCE mssing ,
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2 Based on standard form expression, complete the following truth table.

INPUT OUTPUT
A B C Y
\ ! 1 \
\ | 0 \
\ Y \ \
\ Q 0 0
0 | \ \
) \ 0 0
0 0 | 6]
0 o O 0




Using Deeds Simulator, draw the followimg circurts:

a}  Cirowit (1) for non-standard form (based on the gmiven expression).

SRLv

Carcut (1)

b)  Curcwin () for standard form (from your answer m question (1.

J 37#

D1 )—

Cireut (i)
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4. Simulate these two circuits in step (3) and complete their truth table.

Compare the simulation result for these two truth tables. What is your conclusion?

Circuit (i) Circuit (ii)
INPUT OUTPUT INPUT OUTPUT
A B 3 Y A B C Y
\ | \ | | | | \
\ | 0 | t \ o I
| a { { { 0 1 {
1 0 0 0 \ Q 0 0
0 \ \ =4 o \ \ 14 |
0 L o | © 0 V1 9 o)
0 0 l Q 0 0 \ 0
0 oa| o Q ) Q Q 0
Conclusion:

the outpuls for boty drewi}s ale4he Same because hoih
ExQre8Gons ave same and {he difference 1 expression
N crcgd () 3¢ simpley compated o et iy,

5. Simulate output of circuit (ii) with Timing Diagram. Illustrate some examples of
different inputs and output.
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Experimental Steps

1. Complete Truth Table 1 for Digital Fault Diagnose Circuit. Use variables A,B,Cand D
as inputs; El, E2, E3 and E4 as outputs.

Truth Table 1
INPUTS OUTPUTS

A B D El E2 E3 E4
0 0 0 0 0 | 0 0

o @ 0 \ L 6 0 0 0
0 0 | Q. 0 { 0 0
Q Q \ \ £ X % X
Q ! 0 0 0 { 0 o)
Q | 0 \ * ¥ £ x
0 \ \ 0 ¥ b3 ;Q 7(
Q | { \ 0 6 0 0
| Q o 0 o 0 0 Q
! o] b0 \ X % % X

\ 0 (IR Q < X a X

! Q Bph) [ 0 Q i 0

| I & 4o Q + b X x

‘ | hO| 0 Q \ o

\ | 0! 0 0 0 0 \
\ { o | { 0 0 { 0

2. Using K-MAP, get minimized SOP Boolean expressions for E1, E2, E3 and E4 circuits.
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3. From the Boolean expression in the step (2), draw your final E1, E2, E3 and E4
circuits using 2 input basic gates (AND, OR, NOT). Use Deeds Simulator.

e ————C——————"
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4. Simulate the Deeds circuit in step (3):

a) Update Truth Table 2 based on the simulation result.

Truth Table 2
INPUTS OUTPUTS
A B C D El E2 E3 E4
Q Q Q Q o \ 0 0
o 0 0 ] | 0 0 0
0 0 | 0 6 | 0 0
0 0 | \ | 0 0 0.
0 ! 0 0 0 I 0 0
Q 1 0 { Q 0 Q %
0 ] | 0 6} \ 0 |
0 \ | \ o 0o 0] Q
| (6] 0 Q 0 0 Q 0
! 0 0 | Q9 (o) I @)
! 0 | \ 0 0 0 0
| Q | | 0 (¢) | 0
( { 0 0 0 o 0 Q
\ | 0 \ 6] 0 | 0
1 | | 0 0 ¢ 0 \
] { ( \ 0 g ! 0

Compare the output results in Truth Table 2 with Truth Table 1. What is your conclusion?

I+ have the game guipwt
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b) Timing Diagram
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Explain some analysis values based on your timing diagram:
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S. Using dual symbol concept, convert your circuit in step (3) to NAND gates only. Use

Dceds Simulator.
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6. Simulate the Deeds circuit in step (5):

a) Update Truth Table 3 based on the simulation result.

Truth Table 3
INPUTS OUTPUTS

A B C D El E2 E3 E4
0 0 Q 0 o) | 0 0
(o] Q Q \ { o O 0

0 0 \ 0 0 | 0 0
0 0 \ \ | 0 0 0
0 \ 0 Q 0 \ 0 0
0 \ Q \ 0 0 0 %)
Q \ \ 0 Q \ 0 \
Q0 \ \ \ 0 0 Q Y

| Q (@) 6 0 0 Y Q

\ 0 0 | 0 0 \ 9]
\ Q { a 0 0 0 0

{ 0 | | G 0 ( 6]

| \ Q 0 g 9 @) o)

I \ 0 \ o 0 [ 0

\ \ | &) Q o o |

{ \ \ | ) 0 \ 0]

Compare the output results in Truth Table 3 with Truth Table 2. What is your conclusion?
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b) Timing Diagram
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Explain some analysis values based on your timing diagram:

ibe oujcome i The ¢ame oyp 10 how  NAND ogates wor kS

—thus the fiming diggram j¢ cimilar to +ho gnes bofore

@

Fully
Completed

Partially
Completed

Checked by:
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