Introduction.

The implementation of security systems is seen as a very important element in our societies nowadays. Whether it is our home or office we have a certain measure of security .

The aim of this technical note is : 

· To show a simple implementation of a security systems using ROM and D-type flip-flops , an example of a simple sequential system. 

· To describe the voltage and current characteristics of TTL gates.

· To design and construct minimised Boolean expressions using NAND-only and NOR-only circuits.

The implementation of the security system in this technical note is going to be divided into the :

· Specification phase

· Design and Implementation phase

· Design and Implementation phase

· Construction and Testing phase

The Follow-up experiments is included to the understanding of the TTL gates and NAND-only and NOR-only circuits.

2.3  Specification Phase.
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2.3.1.  Black–box view

2.3.2  It would not have been feasible to implement any deviations from the stated ‘single 

          button-change’ rule because the system would not register two states changes in the same 

         instances.

2.3.3. Other instances of user interfaces where visual, audible or tactile feedback is                   

          provided.    

· Yellow light shown before the traffic light turns red or green to indicate that the light is turning    red or green .

· Pedestrian crossing systems uses lights and audible tones to indicate that it is safe to cross a road.

· Visual feedback on the computer monitor when some letters are type into the word processor.

3.3.   Design and Implementation Phase.

3.3.1 State-transition diagram
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3.3.2 State Assignments

00  Sa   Initial state, both buttons unpressed.

01  Sb   First step of correct sequence, indicator lamp on.

10  Sc   Door unlocked, sequence completed correctly.

11  Sd   Alarm activated, incorrect sequence.

3.3.3  State Transition Table.  

PRESENT STATES

      X                      Y
INPUT

       A                      B
NEXT STATES

        X’                   Y’     
OUTPUT

      U                      A                    i

0
0
0
0
1
1
0
0
0

0
0
0
1
1
1
0
0
0

0
0
1
0
0
1
0
0
0

0
0
1
1
0
0
0
0
0

0
1
0
0
1
0
0
0
1

0
1
0
1
1
1
0
0
1

0
1
1
0
0
1
0
0
1

0
1
1
1
1
1
0
0
1

1
0
0
0
1
0
1
0
0

1
0
0
1
1
0
1
0
0

1
0
1
0
1
0
1
0
0

1
0
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0
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1
0
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0
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1
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3.3.4     Block-diagram showing the subsystems and the signals
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3.3.5   Programming Table for the ROM

address
contents

0
18

1
18

2
08

3
00

4
11

5
19

6
09

7
19

8
14

9
14

A
14

B
14

C
1A

D
1A

E
1A

F
1A

4.1 Construction and Testing phase


 Follow-up Experiments.

2.1 Experiment 1 : Maximum clock rate

2.1.1 : The clock frequency may be raised to 

                     1/1x10  = 1000 Hz

            before the switch bounce starts to malfunction.

                                                                                                                                                                                                         H      
A

                                                                                                                                                                 L   

                                                                                                                                                                 H

B    

                                                                                                                                      L 

                                                                                                                                     H

M

                                                                                                                                                                 L



                                                                                                                                                                 H

x    

                                                                                                                                                                 L      

                                                                                                                                                                 H

y                                                                                                                                                               

                                                                                                                                                                 L  

                                                                                                                                                                 H

C   

                                                                                                                                                                 L  

C: Clock Rate 


2.1.2 : It started to malfunction at 2KHz, double the predicted value. This may due to some 

           inconsistency when testing the circuits.

2.1.3 :  If a debouncer is used the resistance of the wire in the circuit will limit the speed of operation .

            The maximum permissible delay , 

            1000 – (20+40) ns  when the frequency of the clock is 1 MHz.

2.1.4 : The delay produced by the ROM , t = 48 ns , is well below the manufacturer’s stated

           maximum of 200 ns .

2.2 : Experiment 2 : Voltages and Currents
  
2.2.2 : For the current flowing from left to right, it is too small to be read.

           For the current flowing from right to left, it is 0.27 mA when the voltage is 5V.

2.2.3 : For low input and output, number of gate inputs, 

                        8 / 0.4 = 20 gates

           For high input and output, number of gate inputs,

                        400 / 20 = 20 gates

           This results shows the fan-out property.

2.3 : Experiment 3 : More complex Logic Gates

2.3.1 :  

inputs
o/p

A
B
P

L
L
H

L
H
H

H
L
H

H
H
L

Voltage truth table for 74LS00

inputs
o/p

A
B
P

0
0
1

0
1
1

1
0
1

1
1
0

Logic truth table for 74LS00

P = (AB)`

2.3.2

inputs
o/p

A
B
P

L
L
H

L
H
L

H
L
L

H
H
L

Voltage truth table for 74LS02

inputs
o/p

A
B
P

0
0
1

0
1
0

1
0
0

1
1
0

Logic truth table for 74LS02

P = (A+B)`

2.4 : Experiment 4: Implementing functions using Logic Gates

2.4.1          G = A`BC` + A`BC + AB`C + ABC


2.4.2 :  For terms 3 and 4 ,

            G = AB`C + ABC

                = AC

2.4.3 :


2.4.4 POS canonical expression

              G = (A+B+C)(A+B+C’)(A’+B+C)(A’+B’+C)

             By using theorem 9D  : (X+Y)(X+Y’) = X

             G = (A+B)(A’+C)

            NOT-OR-AND circuit.       


NOR-only gates


2.4.5 Propagation Delay

Flip flop set-up time = 20 ns , propagation delay = 40 ns (maximum)

AND gate(74LS08) , propagation delay = 20 ns

OR gate (74LS32) , propagation delay = 22 ns

NAND gate (74LS00) , propagation delay = 15 ns

NOR gate (74LS02) , propagation delay = 15 ns

  AND-OR or OR-AND implementation : total propagation delay = (20 + 40 + 20 + 22) ns

                                                                                                          = 102 ns

                                                                                                          = 9.8 MHz                               

  NAND-only or NOR-only implementation : total propagation delay = (20 + 40 + 15 ) ns

                                                                                                               = 75 ns

                                                                                                               = 13.3 MHz

The ROM based approach have a higher time delay compared to the gates implementation system . 

Conclusion

The main objective of the project is achieved at the end by the introduction of  logic gates to implement a sequential system rather than using combinational logic ROM . This is particularly because the propagation time delay for ROM is much higher compared to the propagation delay by using logic gates . Furthermore its much more economical and easier to implement a system using logic gates rather than ROM . 

ROM
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