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Abstract— Turn-Flops (FFs) are the primary storage factors 

used considerably in all kinds of virtual designs. In this paper, 

a novel strength efficient pulse caused turn flop design with 

minimal no. of transistors is proposed. Proposed turn-Flop 

(FF) has new feature factors.  First  point,  the  heartbeat 

generation control good  judgment  is  designed  with single 

modified inverter and a pass transistor which reduces the 

complexity  and  further  switching in pulse generator circuit. 

2d factor, signal feed via method with a few change is devised 

to hurry up the charging and discharging alongside the critical 

route handiest whilst needed. As an end result, no.  Of 

transistors in pulse technology circuit has been reduced for 

power and area saving. Numerous post layout simulation 

consequences primarily based on CMOS 65-nm technology 

on DSCH and Micro wind 3.five device screen that the 

proposed FF design has the best power-postpone product 

performance in all FF designs underneath contrast. 

Key words: Turn-Flops, Pulse Induced, Low Energy, Sign 
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I. INTRODUCTION 

In digital electronics, Flip-flops are the essential building 

blocks of the system design which are used in processors, 

communications, etc. The main purposes of using this system 

in the application are for data storage. It can be used for 

retaining of state and the circuit is termed as sequential 

circuit. 

Latches and turn-flops are the essential elements for 

storing data. One latch or flip-flop can store one bit .There are 

basically four essential kinds of latches and turn-flops: SR, D, 

JK, and T. If such feed-again is high-quality then the circuit 

has  a  bent to have robust states, and if it's miles horrible the 

circuit will generally tend to oscillate. Those flip-flops are 

known as bistable devices.  Turn-flop is a type of 

multivibrator. 

There are 3 styles of Multivibrators: 

1) Monostable multivibrator (additionally known as one-

shot) has only one solid kingdom. It produces an 

unmarried pulse in reaction to a triggering input. 

2) Bistable multivibrator famous stable states. It may 

maintain the two set and reset states indefinitely. It’s far 

generally used as a simple building block for counters, 

registers and reminiscences. 

3) 3. Astable multivibrator has no stable nation at all. It is 

used extra often than now not as an oscillator   to generate 

periodic pulse waveforms for timing purposes. 

II. TURN – FLOPS 

Flip– flops moreover referred to as as latch. The simplest 

form of sequential circuit is a memory cell that has only 

states. It could be each a zero and 1. Such two state sequential 

circuits are referred to as turn-flops due to the fact they flip 

from one United States to some other and then flop once 

more. A flip-flop is likewise known as bistable multivibrator, 

latch or toggle. It has one or greater inputs and two outputs Q 

and Q. the 2 outputs are complementary to every different; 

if=0 i.e. Reset, then Q′ =1; if Q=1 i.e. Set, then Q′ =0. Whilst 

the flip-flop output Q=0 or1, it will continue to be in that 

strong state until one or greater of the inputs are excited to 

impact an alternate within the output. Because the turn – flop 

output will stay set/reset until the trigger pulse is given to 

alternate the kingdom, it can be appeared as a memory tool to 

store one binary digit. 

 
Fig. 1: Block Diagram Representation of Turn- Flop 

A. Types of Flip-Flops  

Flip-Flops are  of  different  types  depending  on how their  

inputs  and  clock  pulses  reason  transition between states. 

1) S – R (Set-Reset)/R-S Turn–Flop 

The SET-RESET flip flop is designed with the assist  of  NOR  

gates  and  also  two  NAND  gates. Those flip-flops also are 

called S-R Latch. 

 
Fig. 2.1.1: S-R Flip Flop the usage of NOR Gate (a) Logic 

diagram (b) Truth table 

2) D Flip Flop 

D flip- flop is in reality a moderate modification of the above 

explained clocked SR turn-flop. From 

3) J-K Flip Flop 

A J-k turn- flop additionally can be defined as a amendment 

of the S-R flip flop. The only difference is that the 

intermediate us of a is more diffused and specific than that of 

an S-R flip flop. The behavior of inputs J and k is same 

because the S and R inputs of the S-R flip flop. The letter J 

stands for SET and the letter okay stands for RESET. Whilst 

both the inputs J and okay have an immoderate country, the 

flip-flop switches to the complement united states of 

America. 

 
The parent you may see that the D input is hooked 

up to the S input and the complement of the D enter is 

attached to the R input. The D enter is exceeded immediately 

to the turn flop whilst the cost of CP is ‘1’. At the same time 

as CP is immoderate, the flip flop movements to the SET 
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nation. If it's miles ‘0’, the turn flop switches to the clear 

kingdom. 

 
Fig. 2.1.2: D Flip Flop (a) Logic diagram (b) Symbol 

(c) Truth table 

Fig. 2.1.3. Clocked J-K Flip Flop the usage of NAND Gate 

(a) Logic diagram (b) Symbol (c) Truth table 

4) T Flip Flop 

It is a miles less complicated version of the J- okay flip- flop. 

Each the J and ok inputs are related collectively and as a result 

are also called a unmarried input J-k flip flop. Even as clock 

pulse is given to the turn flop, the output starts to toggle. Right 

right here moreover the limit at the pulse width may be 

removed with a grasp-slave or edge-brought on construction. 

 
Fig. 2.1.4: T Flip Flop (a) Logic diagram (b) Symbol 

(c) Truth table 

III. EXISTING SYSTEM 

Pulse-triggered Flip Flop (P-FF) has been considered a 

popular alternative to the conventional master– slave-based 

FF in the applications of high-speed operations. Besides the 

speed advantage, its circuit simplicity is also beneficial to 

lowering the power consumption of the clock tree system. A 

P-FF consists of a pulse generator for generating strobe 

signals and a latch for data storage. Since triggering pulses 

generated on the transition edges of the clock signal are very 

narrow in pulse width, the latch acts like an edge-triggered 

FF. The circuit complexity of a P-FF is simplified since only 

one latch, as opposed to two used in conventional master–

slave configuration, is needed. P-FFs also allow time 

borrowing across clock cycle boundaries and feature a zero 

or even negative setup time. P-FFs are thus less sensitive to 

clock jitter. Despite these advantages, pulse generation 

circuitry requires delicate pulse width control in the face of 

process variation and the configuration of pulse clock 

distribution network. 

Depending on the method of pulse generation. 

Pulse- triggered flip-flops can be classified into two types, 

implicit and explicit, and this classification is due to the pulse 

generators they use. In implicit-pulse triggered flip-flops (ip-

FF), the pulse is generated inside the flip-flop, for example, 

hybrid latch flip-flip (HLFF), semi-dynamic flip-flop 

(SDFF), and implicit-pulsed data-close-to-output flip-flop 

(ip- DCO). Whereas, in explicit-pulse triggered flip-flops (ep-

FF), the pulse is generated externally, for example, ex-plicit-

pulsed data-close-to-output flip- flop (ep-DCO). 

A. Pulse Triggered Flip Flop (PTFF) 

In Implicit-type P-FF designs, which are used as the reference 

design in later performance comparisons, are first reviewed. 

A state-of-the-art P- FF design is given in Fig. It contains an 

AND logic- based pulse generator. Inverters I5 and I6 are 

used to latch data and Inverters I7 and I8 are used to hold the 

internal node X. The pulse generator takes complementary 

and delay skewed clock signals to generate a transparent 

window equal in size to the delay by inverters I1-I3. 

 
Fig. 3.1: Pulse-triggered Flip Flop 

Two practical problems exist in this design. First, 

during the rising edge, nMOS transistors N2 and N3 are 

turned on. If data remains high, node X will be discharged on 

every rising edge of the clock. This leads to a large switching 

power. The other problem is that node X controls two larger 

MOS transistors (P2 and N5). The large capacitive load to 

node X causes speed and power performance degradation. 

B. Hybrid Latch Flip-Flop (HLFF) 

Improved P-FF design, named MHLLF, by employing a 

static latch structure presented. Node X is no longer 

precharged periodically by the clock signal. A weak pull-up 

transistor P1 controlled by the FF output signal Q is used to 

maintain the node X level at high when Q is zero. This design 

eliminates the unnecessary discharging problem at node X. 

However, it encounters a longer Data-to-Q (D-to-Q) delay 

during “0” to “1” transitions because node X is not pre-

discharged. Larger transistors N3 and N4 are required to 

enhance the discharging capability. 

 
Fig. 3.2: Hybrid Latch Flip Flop 

C. Sccer Design 

Low power P-FF design named SCCER using a conditional 

discharged technique. In this design, the keeper logic (back-

to- back inverters I7 and I8 in Fig. 1(a)) is replaced by a weak 

pull up transistor P1 in conjunction with an inverter I2 to 

reduce the load capacitance of node X. The discharge path 

contains nMOS transistors N2 and N1 connected in series. In 

order to eliminate superfluous switching at node X, an extra 
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nMOS transistor N3 is employed. Since N3 is controlled by 

Q fdbk, no discharge occurs if input data remains high. The 

worst case timing of this design occurs when input data is “1” 

and node X is discharged through four transistors in series, 

i.e., N1 through N4, while combating with the pull up 

transistor P1. A powerful pull-down circuitry is thus needed 

to ensure node X can be properly discharged. This implies 

wider N1 and N2 transistors and a longer delay from the delay 

inverter I1 to widen the discharge pulse width. 

 
Fig. 3.3: SCCER Flip Flop 

IV. PROPOSED P-FF DESIGN BASED ON ASIGNAL FEED 

THROUGH SCHEME 

A. Conventional Explicit Type P-FF Designs 

PF-FFs, in terms of pulse generation, can be classified as an 

implicit or an explicit type. In an implicit type P-FF, the pulse 

generator is part of the latch design and no explicit pulse 

signals are generated. In an explicit type P-FF, the pulse 

generator and the latch are separate [7]. Without generating 

pulse signals explicitly, implicit type P- FFs are in general 

more power-economical. However, they suffer from a longer 

discharging path, which leads to inferior timing 

characteristics. Explicit pulse generation, on the contrary, 

incurs more power consumption but the logic separation from 

the latch design gives the FF design a unique speed 

advantage. Its power consumption and the circuit complexity 

can be effectively reduced if one pulse generator is shares a 

group of FFs (e.g., an n-bit register). In this brief, we will thus 

focus on the explicit type P-FF designs only. 

To provide a comparison, some existing P-FF 

designs are reviewed first. Fig. 1(a) shows a classic explicit 

P-FF design, named data-close- to- output (ep-DCO) [7]. It 

contains a NAND-logic- based pulse generator and a semi 

dynamic true- single-phase-clock (TSPC) structured latch 

design. In this P-FF design, inverters I3 and I4 are used to 

latch data, and inverters I1 and I2 are used to hold the internal 

node X . The pulse width is determined by the delay of three 

inverters. This design suffers from a serious drawback, i.e., 

the internal node X is discharged on every rising edge of the 

clock in spite of the presence of a static input “1.” This gives 

rise to large switching power dissipation. To overcome this 

problem, many remedial measures such as conditional 

capture, conditional recharge, conditional discharge, and 

conditional pulse enhancement scheme have been proposed 

[14]–[18]. Fig. 1(b) shows a conditional discharged (CD) 

technique [16]. An extra nMOS transistor MN3 controlled by 

the output signal Q_fdbk is employed so that no discharge 

occurs if the input data remains “1.” 

 
Fig. 4. Schematic of the Proposed P-FF Design. 

In addition, the keeper logic for the internal node X 

is simplified and consists of an inverter plus a pull- up pMOS 

transistor only. 

Fig. 1(c) shows a similar P-FF design (SCDFF) 

using a static conditional discharge technique [17]. It differs 

from the CDFF design in using a static latch structure. Node 

X is thus exempted from periodical precharges. It exhibits a 

longer data-to-Q (D-to-Q) delay than the CDFF design. Both 

designs face a worst case delay caused by a discharging path 

consisting of three stacked transistors, i.e., MN1–MN3. To 

overcome this delay for better speed performance, a powerful 

pull-down circuitry is needed, which causes extra layout area 

and power consumption. The modified hybrid latch flip- flop 

(MHLFF) [19] shown in Fig. 1(d) also uses a static latch. The 

keeper logic at node X is removed. A weak pull-up transistor 

MP1 controlled by the output signal Q maintains the level of 

node X when Q equals 0. Despite its circuit simplicity, the 

MHLFF design encounters two drawbacks. First, since node 

X is not predischarged, a prolonged 0 to 1 delay is expected. 

The delay deteriorates further, because a level-degraded 

clock pulse (deviated by one VT) is applied to the discharging 

transistor MN3. Second, node X becomes floating 

In certain cases and its value may drift causing extra dc power 

[18]. 

B. Proposed P-FF Design 

Recalling the four circuits   reviewed   in Section II-A, they 

all encounter the same worst case timing occurring at 0 to 1 

data transitions. Referring to Fig. 2(a), the proposed design 

adopts a signal feed-through technique to improve this delay. 

  Similar to the SCDFF design, the proposed design 

also employs a static latch structure and a conditional 

discharge scheme to avoid superfluous switching at an 

internal node. However, there are three major differences that 

lead to a unique TSPC latch structure and make the proposed 

design distinct from the previous one. First, a weak pull-up 

pMOS transistor MP1 with gate connected to the ground is 

used in the first stage of the TSPC latch. This gives rise to a 

pseudo-nMOS logic style design, and the charge keeper 

circuit for the internal node X can be saved. In addition to the 

circuit simplicity, this approach also reduces the load 



A Novel Design of Pluse Brought About Turn Flop For Low Electricity 

 (IJSRD/Vol. 5/Issue 10/2017/108) 

 

 All rights reserved by www.ijsrd.com 438 

capacitance of node X [20], [21]. Second, a pass transistor 

MNx controlled by the pulse clock is included so that input 

data can drive node Q of the latch directly (the signal feed-

through scheme). Along with the pull-up transistor MP2 at 

the second stage inverter of the TSPC latch, this extra passage 

facilitates auxiliary signal driving from the input source to 

node Q. The node level can thus be quickly pulled up to 

shorten the data transition delay. Third, the pull-down 

network of the second stage inverter is completely removed. 

Instead, the newly employed pass transistor MNx provides a 

discharging path. The role played by MNx is thus twofold, 

i.e., providing extra driving to node Q during 0 to 1 data 

transitions,  and  discharging  node Q during “1” to “0” data 

transitions. Compared with the latch structure used in SCDFF 

design, the circuit savings of the proposed design include a 

charge keeper (two inverters), a pull-down network (two 

nMOS transistors), and a control inverter. The only extra 

component introduced is an nMOS pass transistor to support 

signal feedthrough. This scheme actually improves the “0” to 

“1” delay and thus reduces the disparity between the rise time 

and the fall time delays. In comparison with other P-FF 

designs such as ep-DCO, CDFF, and SCDFF, the proposed 

design shows the most balanced delay behaviors. 

The principles of FF operations of the proposed 

design are explained as follows. When a clock pulse arrives, 

if no data transition occurs, i.e., the input data and node Q are 

at the same level, on current passes through the pass transistor 

MNx, which keeps the input stage of the FF from any driving 

effort. At the same time, the input data and the output 

feedback Q_fdbk assume complementary signal levels and 

the pull-down path of node X is off. Therefore, no signal 

switching occurs in any internal nodes. On the other hand, if 

a “0” to “1” data transition occurs, node X is discharged to 

turn on transistor MP2, which then pulls node Q high. 

Referring to Fig. 2(b), this corresponds to the worst case 

timing of the FF operations as the discharging path conducts 

only for a pulse duration. However, with the signal feed- 

through scheme, a boost can be obtained from the input 

source via the pass transistor MNx and the delay can be 

greatly shortened. Although this seems to burden the input 

source with direct charging/discharging responsibility, which 

is a common pitfall of all pass transistor logic, the scenario is 

different in this case because MNx conducts only for a very 

short period. Referring to Fig. 2(c), when a “1” to “0” data 

transition occurs, transistor MNx is likewise turned on by the 

clock pulse and node Q is discharged by the input stage 

through this route. Unlike the case of “0” to “1” data 

transition, the input source bears the sole discharging 

responsibility. Since MNx is turned on for only a short time 

slot, the loading effect to the input source is not significant. 

In particular, this discharging does not correspond to the 

critical path delay and calls for no transistor size tweaking to 

enhance the speed. In addition, since a keeper logic is placed 

at node Q, the discharging duty of the input source is lifted 

once the state of the keeper logic is inverted. 

V. SIMULATION RESULTS 

All the above mentioned current turn-flops, Conditional Pulse 

Enhancement Pulse caused FF (CPEPT-FF), signal feed 

through FF (SFT-FF) and the proposed power efficient FF 

(PFF) circuits are analyzed and simulated at 65nm generation 

the usage of Dsch and Micro wind device. The received 

outcomes of all the existing and the proposed circuits are as 

follows 

 
Fig. 7.1: Schematic of Signal Feed via FF (SFT-FF) 

 
Fig. 7.3: Verilog Document for Sign Feed Through FF 

(SFTFF) 

 
Fig. 7.4: Format of Sign Feed Through FF (SFT-FF) 
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Fig. 7.5: Simulation of Signal Feed via FF (SFT-FF) 

 
Fig. 7.6:  Schematic of Proposed power green FF 

(PFF) 

 
Fig. 7.7: Timing Diagram of Proposed 

 
Fig. 7.8: Verilog record for Proposed 

electricity  efficient  FF(PFF) 

 
Fig. 7.9:  Schematic of Proposed power efficient FF 

(PFF) 

VI. CONCLUSION 

In this brief, we presented a novel P-FF design by employing 

a modified TSPC latch structure incorporating a mixed design 

style consisting of a pass transistor and a pseudo-nMOS logic. 

The key idea was to provide a signal feedthrough from input 

source to the internal node of the latch, which would facilitate 

extra driving to shorten the transition time and enhance both 

power and speed performance. The design was intelligently 

achieved by employing a simple pass transistor. Extensive 

simulations were conducted, and the results did support the 

claims of the proposed design in various performance aspects. 
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