D. Lab Activities

Part 1
Simulating logic circuit, construct truth table and timing diagram with Dceds.
Given Boolean expression as follow:

Y=AB+ BC+ AC

1. Convert the non-standard Boolean expression into standard form.

V< AB Ce+T)+(P+h)BC + BRHBIC
- gBCH PBL* ABC+ ABL + ABC+ RBL
- OR(+ ABL + BRC + BBC

2. Based on standard form expression, complete the following truth table.

INPUT OUTPUT
A B C Y
0 0 ) O
0 0 l 0
0 I O ©
o) | ! \
l 0 0 O
l 0O | \
| i O |
l | ! 1




3. Using Deeds Simulator, draw the following circuits:

a)  Circuit (i) for non-standard form (based on the given expression).

Circuit (1)

b)  Circuit (ii) for standard form (from your answer in question (1)).
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Circuit (ii)
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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 (i1)

INPUT OuUTPUT INPUT oUTPUT |
A B C Y A B C 4
0] 0] 00 0 oo |0 |
© | © | 0 0 U , s,
o) | 0 0 D | C O
) f I ! 0 l 1 l
| O | O B \ 0 o | O
l 0 | I [ D ! |
| l O | | | C !
| | ; 1 | j [ ]

Conclusion:

Cradt G) and  Gredt Cii) are the @ame
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5. Simulate output of circuit (ii) with Timing Diagram. Illustrate some examples of
different inputs and output.

ﬂ Deeds-DcS - Simulation Timing Diagram
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Experimental Steps

1. Complete Truth Table 1 for Digital Fault Diagnose Circuit, Use variables A, B, C and D
as inputs; E1, E2, E3 and E4 as outputs,

Truth Table |

INPUTS OUTPUTS

A B C )} El K2 E3 K4
O 0) o) o O J O O
o 0 © ' | O U o
0 @] | 0 0 ( 2 0
0 0 | l A Y 4 1
o) l o) 0 ») l o ”
o l 7 | Y Y 7 s
O ! ' 0 X v Y /
C | | | 0) O 9 C
| O C O 0 9) 5] 0

) O C i vy s X s

! C [ 0 X X 4 /

! o) | ! © 0 ! D

) I O (o} Y e bd j

1 | O I O o) i O

1 | | 0 @] O D |

| | ! ! 0 o [ O

-

2. Using K-MAP, get minimized SOP Boolean expressions for E1, E2. E3 and EA4 circuits.
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3. From the Boolean expression in the step (2).

circuits usin

draw your fmal El, E2, E3 ang £
g 2 input basic gates (AND, OR. NOT). Use Deeds Simulator.
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4. Simulate the Deceds cireuit in step (3):
a) Update Truth Table 2 based on the simulation result,

Truth Table 2

INPUTS OUTPUTS \
A B C D Il £2 1 3 1 7 l
_—O O O (9 0 1 ‘ o \ ) ‘
0 0 0 I | 0 © [ o |
0 0 ‘ % O l o | o |
: o n [ 0 0 o | o |
; 0 0 0 | 0 | o |
= iv ) | I 0 o | o |
g I 0 Y ! o | « 1
l l\ | l o O 0 0
O| 0 0 o 0 % 0I %
@) | ©
|l g \ O 0 0 ? g—‘l
O 1 I V) O
r 1 0 0 0 O 0 o |
|l | 0 I 0 o) ! 0
, : O o 0 o) (
: | | | 0 0 L | ©

1 1on?
Compare the output results in Truth Table 2 with Truth Table 1. What is your conclusion?
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b) Timing Diagram

ﬁ Deeds-DcS - Simulation Timing Diagram x

I_@E‘I:ﬁ O R FE MA@
3 @b« <> n»m? & IX| %D
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Test Sequence: | - -- 1
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Explain some analysis values based on your timing chagram

El ha odpd N wren e impA 3 gd inadt
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5. Using dunl symbol concept, convert your circuil i
[ . ) in step (3) to NAND s
Deeds Simulator, "t s
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circuit in step ()

o simulanon result.

a) Update Trutd Table 3 based on the
Truth Table 3
S,
INPUTS | ()uu»m\ —
: : — 8 | C | D | El E2 B3 | e
— 1 0 | O | - )
: b : -~ | \ ' (\ —
- : ~ ' . i ) )
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Compare the output results in Truth Tablc 3 with Truth Table 2

. What 1s your Lomlusmn’
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b) Teming Disgram

ﬂ Deeds-DcS - Simulation Timing Diagram X
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Explain some analysis values based on your iming diagram:
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