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Digital Logic Concepts
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Exercise 5 (Continued) 
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An engineer has designed a warning system to alert ferry masters so that a ferry can only
depart when the boarding ramp is on board and the passengers are seated.

‘The following statements are represented by 1 if true, or a 0 if false:

A~ the boarding ramp is on board
B — the passengers are seated

X — the ferry can depart.

Which row of the table represents the situation where the passengers are not seated even

though the boarding ramp is on board?
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Consider this logic circuit for turning a lamp on or off.

Which set of conditions will turn the lamp on?
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Consider the logic circuit shown.
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Which table shows the correct output values at Q for the given input values A and B2
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A digital TV receiver circuit uses logic gates as shown.
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Complete the truth table for this logic circuit.

X

L

[

A B z x |y
0 / il
0 1 5 O |/
1 0 o / o
1 1 o o |0





image8.png
Complete the truth table for this logic circuit.
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A digital TV receiver circuit uses logic gates as shown.

AT

ot NAND gt o )
o e g i

3 g e
7T T i
ry s e
T 1 T
T+ v T
< T T
© T T

Yongas

]

A NOR. g 3 e v o am OF. gt e o s o 0 i s of

)
A—F——=T

a3 Tamet T S

7S 3 o

i 1 3

L= T T 3

aw T 1 <

Z T 3

o -
B-&- .
st A e

e of s A0D g 1 igh 1) e e it e i (),

T o
3 3 o
1 T v
v T o
v v T





image10.png




image11.png
Working
ANAND gate is a notan AND gate. It i the reverse of an AND gate

A NAND gate is a logic gate which produces an output which is faise only T all ts
inputs are frue; thus its oulput is reverse to that of an AND gate

A LOW output resuts only tallthe inputs to the gate are HIGH;

if any inputis LOW, a HIGH output resuls

The NAND (Not ~ AND) gate has an output that is normally at logic level “1” (ON)
and only goes "LOW" to logic level "0" (OFF) when ALL of its inputs are at logic level
*1" (ON). The Logic NAND Gate is the reverse form of the AND gate.

Symbol ;:Do—em

A NAND gateis the inverse of an AND gat: the output of a NAND gate is low (0)
when both the inputs are high (1). NAND gates arc one of the most useful logic gaics
Using combinations of NAND gates it is possble o simulate all oter logo gates
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‘Which of the following electronic circuits functions as a NAND logic gate?
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Digital logic controls the vehicle's brakes.

Brakes will be applied when all of the following conditions are met:
+ the motor is on

+ the vehicle is in motion

» either sensor 1 or sensor 2 i activated.

Explain how the logic gates, labelled 1, 2 and 3 in the ciruit below, control the.
vehicle’s brkes.

[Fiwagie o |-
,
L

Sensor 1 activated

3 Prake applicd

Sensor 2 activated

Gate 1is an AND Logic gate 5o both inputs must be ON to produce and output at A
Gate 215 an OR Logic Gate and either input must be ON to produce and output at B
Gate 315 an AND Logic Gate 5o both inputs from A and B must be ON to produce an output

At C which wil apply the brakes.
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For each of the logic circuits shown state the input combination(s) that give an output of Q= 1.
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A traffic light will change to green for a vehicie if either:

(&) Pedestrian button —{>
Vehicle waiting Green

(B)  Pedestrian button

Vehicle waiting ,1'>_)‘>-am
Pedestrian but
© N wmm""“

o the pedestrian button is NOT pushed, o
o the vehicle is waiting.

‘Which simple logic cireuit indicates this condition? Explain your answer.
_A) Pecestrion button /’.‘: wt _© = (nvent2o So hecomes |
Vehicle wartig (npul [ - So [94t green

_B) Ledestrian boublon inpdt 0. Vehicle wailing

T (nvented s o becomes o. So botk 1rpuk
~ e e o o wt

). Pectestrian button (nput o, Vehicle wqt(mﬁ
i’nput [ <thvented so owtput O, So hots
‘nputs for OR J-!e are zero so oua‘/:ua’a
Circuct Ainclicates specified condition

(a) A combination of logic gates is shown below.

‘What is the output at D, E and F for an input of A= 0, B =0, C =07
b=l. Ezo F=1I
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(b)  The following logic circuit was designed for the interior lights in a car (Z). Switch A is the
ignition, switch B is the light switch and switch C is activated by opening the door.

If switch B was on what configuration of switch A and C would result in the interior lights
being off?

Swideh A pmuct be offavd Swideh <

must be ofy.





image1.png
Wk XsIsp




image2.jpg




image17.png




image18.png
iTeachE1EY]




image19.png
iTeachE1EY]




