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ABSTRACT

In this paper, the implementation of D flip-flops and latch is presented which are level triggered and
edge triggered circuit by using CMOS 180 nm technology in cadence tool the main aim of this paper
is to compare various D latches and flip-flops on the basis of power dissipation using CMOS
technology. This is because power dissipation is low there will be low heat dissipation. Increase
battery life and make the circuit more reliable and breakdown of the circuit will be low.
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I. INTRODUCTION

Flip-flops and latches are basic fundamental circuit of digital electronics system which is used in
communication computer and many other systems. A Flip-flops and latches have a two state so it is called bi-
stable multi-vibrator. So it can be used to store two state information.

Flip-flops and latches are used as a memory element for data storing. In case of latches the output changes when
the enable signal is asserted (when the enable signal is active the output changes when the input changes)
whereas in case of Flip-flops the output changes as the rising or the falling off the clock pulse. The output
doesn’t change before or after the rising edge or the falling edge. So the latches are called level triggering
circuit. And the flip-flops are called edge triggering circuit. A Flip-flop can store a single bit of data: “0” and
“1” in its two states. This state can be used in describing in a sequential logic in which the output and the next
stage depend on the present input and the current state. Thus Flip-flops can be used for counting the no. of clock
pulses.

If flip-flops can be either simple transparent or synchronized. The simple transparent is called latch or the
synchronized is called flip-flops. Latches are level triggering and whereas the flip-flOps are edge triggering.
There are four types of latches and flip flops S-R, J-K, D and T. The difference between them is how the

changes their state and no. of inputs. In this paper the operation of D-latches and Flip-flops is described.
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Il. IMPLEMENTATION OF LATCH AND FLIP-FLOP USING CMOS TECHNOLOGY.

Latch and flip-flop are the most important part of many electronic circuit like counter, Analog to Digital
converter etc. The D flip-flop is by far the most important of the clocked flip-flops as it ensures that ensures that
inputs S and R are never equal to one at the same time. The D-type flip flop are constructed from a gated SR

flip-flop with an inverter added between the S and the R inputs to allow for a single D (data) input.

A. D- Latches

This is the most basic circuit of D latches in S-R latch we have two input, whereas in D latches only one input is
used. At the input of S-R a not gate is connected between S and R. In D-latch Two and gates are required. The
NAND gate which ha step input of the not gate corresponded to the output Q. And other to the Q’. The fig 1(a),

fig 1(b), fig 1(c), shows the circuit diagram, truth table, output waveform respectively.

Power =11,24"10(-6) watt

time (us)

FIG1. DLATCH (A): LATCH CIRCUIT DIAGRAM (B): TRUTH TABLE (C): TIMING
DIAGRAM

B. DLATCHWITH ENABLE
The circuit diagram of D latch with enable input is shown in fig 2(a). When the input enable is (e=1) the output
Q follows the D input. When the input enable is (e=0) the latch is disabled or closed and the output q follow the
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last value which is independent of the D input, The truth table is shown in fig 2(b) and the timing diagram is

shown in Fig 2(c).
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FIG 2. D LATCH WITH ENABLE (A): D LATCH CIRCUIT DIAGRAM (B): TRUTH

TABLE (C): TIMING DIAGRAM
C. DFLIP-FLOP

D Flip-flop is called edge triggered. There are many situations where the output changes at the edge of the clock

signal. in this two D latches are connected output of one latch goes to the input of another D latch and the clock

signal is driven directly to the one latch and two another D- latch is give through a not gate as shown in Fig 3(a).

The first latch is called master and the second latch is called slave. When clock=0 master slave is enabled and it

follows the primary input D. When the clock =1 the master latch disabled and the slave latch is enabled. So the

output of the master latch is transferred to the slave latch when clock=1 but it content changes only at the

beginning oh=f the cycle. This is only at the rising edge of the signal because once the clock is 1 the master

latch is disabled .so the input of the slave will not change the timing diagram of D flip-flop is shown in fig 3(c)

and truth table in 3(b).
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FIG 3. D FLIP-FLOP (A): D FLIP-FLOP CIRCUIT DIAGRAM (B): TRUTH TABLE (C):
TIMING DIAGRAM

D. DFLIP-FLOP WITH 6 NAND GATE

In this the D flip-flop has 6 nand gate are connected to construct a positive triggered D flip=flop as shown in fig
4(a). In the above circuit if the clock goes from 0 to 1 and the input D=0 this makes Q=0. it states that when the
clock is at high any further changes in the input doesn’t effects the output. The timing diagram is shown in fig
4(b).
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FIG 4. D FLIP-FLOP USING 6 NAND GATE (A): CIRCUIT DIAGRAM (B): TIMING
DIAGRAM

1. CONCLUSION
The performance parameter in this paper is power dissipation. IN this CMOS 180nm
technology is used to implement D latches and Flip-flops by using cadence virtuoso tool. A

comparison table is made on the basis if power dissipation as shown in fig 5.

S No Latch and flip-flops Power (n watt)
1 D latch 11.24
2 D latch with enable 25.37
3 D flip-flop 111.4
4 D flip-flop with 6 NAND gate 52.06

Fig 5. Power dissipation in latch and flip-flop
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In this the power supply Vdc clock signal and the input d signal is given with voltage 3.3 volts, the clock signal
is 100ghz and the D input is at the 10 GHz. D flip-flop with 6 Nand gate has low power is suitable for
implementing the positive edge triggered D flip-flop
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