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Abstract
In this experiment we have to learn how to

use latches & flip flops, and build different
kinds of them (T, JK, D, RS, SR), we have to
design different circuits using them such as
counters, and we have to simulate them
and fill the truth tables and other tables.
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Introduction (Theory)

We’ll make some circuits to make some
functions using latches & flip flops, using
different kinds of them (T, JK, D, RS, SR), We
need to create one at least for each one.
We’'ll fill the truth tables and other tables.
We need to simulate them and save the
data; we’ll solve some tasks too.
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Procedure (Discussion & Results)

SR latch
N (set) =i
* 0

et .
= 3 )'
R (reset) ) ¢

This is the results for this latch on paper

S RIQOQ

0 0 1

1 110 1 (afterS=1.R=0)
Y 31% D

1 111 0 (afterS=0R=1)
D DI Y 3

We used Portus of course to create the circuit, we needed the input
and output buttons and the NAND gates and that’s it!
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I’ll share a picture of the circuit

o0 2L
« P : ?

NAND
<TEXT>

N 0 )” 2l a

NAND
<TEXT>

RS latch

Then | simulated it and got a true result exactly like this:

A3 Ad Fé F7
0 0 | l
0 1 N
1 ] () \
1 1
Table 5.1

and the 1 1 was the similar to
the previous one before
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RS latch

5

-

:} .

O

B,

Q.F

We used Portus of course to create the circuit, we needed the input
and output buttons and the NAND gates.

This is the results for this latch on paper

C § R| Nextstate of Q

0 X X | Nochange

1 0 O/ Nochange

1 0 1| @ =0;Resetstate
1 1 0| Q=1;setstate

1 1 1| Indeterminate

I’ll share a picture of the circuit

Al

ETEX

Us

NAND

ETEAT=
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Then | simulated it and got true results exactly like this:

Al AS F6 F7
0 0
0 1 o \
1 0 \ (@]
I_ I. — =
Table 5.2

when the inputs are 1 1 the
output are undtermined and when the input is 0 0 the output don’t
change from the past change

true for all results
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D-Latch

1 B,
Q

]

We used Portus of course to create the circuit, we needed the input
and output buttons and the NAND gates.

This is the results for this latch on paper

C D | Nextstateof Q

0 X | Nochange
10 Q = (; Reset state
11 Q = 1; Set state

I’ll share a picture of the circuit

U3ic
d e us
Al T B
11 L]
74510
ETEX MNAND
STEX
nll
i
us
Us:A
u7 ! ?
2 12
JE
NAND
o s <TEXT>
ETEXT> :

D Latch
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Then | simulated it and got true results exactly like this:

CK2 Al F6

0 0
0 1
n o O
n 1 |

when the clock is 0 no change will happen for
the output from the previous one

and all the results were true
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JK Latch

+5V
R2
12K
o—o7 Us
Al
ot us =Q F&
CK2 O
— us O F7
Aso—_ (413)

1.2K

*5V

We used Portus of course to create the circuit, we needed the input
and output buttons and the NAND gates.

I’ll share a picture of the circuit

i il L2
D 3 > 5 —
Al 5 2
74510 ~
ETEXT> MAMD
ETEXT=
n %
66 U0
D. bl 13 g ?
11 4~/
ASK MAMND
74510 ETEXT=
ETEXT=
JK, Latch

Then | simulated it and got true results exactly like this:
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CK Al A5| F6
I o 0

n o 1|0
1T 1 o] )
JL 1 1| =—

when the input is 1 1 the output toggles
and when it’s 0 0 no change happens
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JK Flip-Flop

L R2
F1 L.X
p— U‘) Us [ ue
Us - o Fé

U4
CK10=-
us > o F7

b >—D_ us > ué
» F2 R3

5V

We used Portus of course to create the circuit, we needed the input
and output buttons and the NAND gates and NOT gate.

I’ll share a picture of the circuit

LU12:A e
s z 12 u16
J ijism_ 1] F1 & EI
SN
3 U1EB - F. 12 El FT
K i ’7; - NAND NBEI\I/D_=
n.. /91‘
Then | simulated it and got true results exactly like this:
CK K J F1 F2 F6 F7
n 0 0
n 0 1 O | O \
n 1 o \ Q | Q
n 1 1 \ O O I
A — : o | I O  whenit’s0 0

the output doesn’t change, all of the results are true
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universal register with serial and parallel load

a1 O—={mope ekE—Oci

U3

81 (O—={SERIAL INPUT LoanfE—O o1
A ¢
1B 1z [ [0 (52 3 J; 3
i F2 F3 Fd

We used Portus of course to create the circuit, we needed the input
and output buttons and this IC.

I’ll share a picture of the circuit

shefting inpuis o
@

19
J =1
Farsll=| inputs g oo a0 12
i o1 o1 T
oz Q2
5 a3 10
3]

H D3
U18({5L}) Q\ﬂ_l-l_ mode MODE
rrad

=TEXT= : koL
clock =
7485 . . . .
=TEXT= N[N
output

universal register with serial and parallel load

Then | simulated it and got true results exactly like this:
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Input Output
Al Cl L3 | L2 L1 LO
0 JL || O | O | |
0 JL Qlo | | \
0 J1 & ] | l |
Lt
| used 1 for all inputs and the results were true
Input Output
DI D C B A L3 12 L1 L0
JL 0 0 1 0 O 10O ] O |
In g 0 1 0 O 1
Il 1 1 1 0 | | 8
JL | o 1 1 1 &) ‘ é
Il 0 1 1 0 (@ \
Table 5.8
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2-bit Synchronous Counter

5%
Q ] Q J =
< < b4 CLK
—HQ' K —1Q" K-
Q1 Qo

We used Portus of course to create the circuit, we needed the input
and output buttons and 2 JK flip flops.

I’ll share a picture of the circuit

Pl
uz21 U20
—1a K —a K u28 b U
CLKA CLK{ < Y S
Q J Q J NOT
JKFF JKFF TEXT-
TEXT> TEXT>
| =) | = |
al | Qo
-

2-bit Synchronous Counter using JK ff

Then | simulated it and got true results exactly like this:
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mTuzaau:iaI

o 21111

(b)

| Yt

=

-

£ ~0—0-0-O—
500--00--00
Einﬁﬁﬁn

)

as a counter the results are true
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3-bit (divide-by-eight) Ripple Counter

+5V +&8V +5V
Q T 0 Y Q T
<p <p <LK
Q K- | —HQ K- —Q K|
Q2 Q1 Qo

We used Portus of course to create the circuit, we needed the input
and output buttons and 3 JK flip flops.

I’ll share a picture of the circuit

L Is K 26 LT 5 K u25 e K

UZ2(CLK)
M /& FTEXT>

Q J MNOT Q J MOT Q J

[[~[-]

Q2 21 Qo [

2-bit Ripple Counter

Then | simulated it and got true results exactly like this:
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m_ﬂulZ?u.g/o?al _
2
= = = el g e o =

)
=
g

et

&
4licgogongng €

as a counter the results are true
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BCD Counter

LSB NSH
F1 2 k3 [

12 9 8 11
aa aBs Qc Qo

U1
A RO(1) RO(2) Re9(1) RO(2)
Az 8z #K] (" 0 D2
s wn i o
Q [=] =]
e j
=1 ey ¥ ] i LD— -] Lt [t
cHa O —= _— -
n -
T g Q r T
— +
o
CHE

B¥1] RhD) REH| RET

We used Portus of course to create the circuit, we needed the input
and output buttons and BCD IC.

I’ll share a picture of the circuit

U27(CKA) &, uz27 J

ok |<TEXTH 1: e = ;2

L —crcxB Q11—

e Q2 —

Q3
retet A |_§ RO}
5 ] Fo@
= Raln
& & Ra(2)
7480 output in decemal
maximum num ber B" KTEXT
=) | )| =) | =
output

ECD Counter

This circuit didn’t ask for table but in general it count from 0 to 9 and
start again from zero
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Task2: Modify the circuit in Figure 5.16 to be 3-bitSynchronous Counter.
Attach the design with this experiment report.

30
&
il
u29 u20
13 K 18 K —a K uz2s ﬂ_l'l_/“}. )
CLK CLK CLK o@ FTERI
o J o J o J NOT
JKFF JKFF B
<TEXT= ETEXT=
YIRS IES |
Q1 | Qo
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Task3: change the connection of counter in Figure.19 to count from:

- 0-to-5

L35(CKA) U35
ok <TEXT= C\ML —y o0
CKB a1

RO{1)
RO(2)
Ra(1)
RE(Z)
7480
<TEXT>

i

outpat in decamal

N
maximum numeer B..

=) ) )

output

ECD Counter

- 0-to4

U38(CKA U3e
o AL

CKB

BRER

RO{1)
RO(Z)
RB(1)
RE(2)
7480
TEXT>

i

output in decemsl

i d
maximum number -

= || =) (=D

output

BCD Counter
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DISCUSSION
Answer the following questions:

1. Although latches are useful for storing binary information, they
are rarely used in sequential circuit design, why?
Because latches are level sensitive and Flipflops are edge sensitive
Latches are less accurate than flip flops

2. What is the disadvantage of the RS flip flop?
we cannot have input 1,1

3. What is the difference between “synchronous” and “ripple”
counters?
Ripple Counter: different flip flops are triggered with different
clock, not simultaneously.
Synchronous Counter: all flip flops are triggered with same
clock simultaneously
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Conclusion

In this experiment | became familiar flip flops and latches and build
counters and some circuits and how to connect them together. And |
have verified the correctness of my work by using the simulation button
for every circuit and compared it with the tables in the PDF file we got
from the teacher. Now | can create more and more counters and circuits
using flip flops and latches.
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