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  Over past few years, usage of micro circuit devices has increased due to the advancements in integrated system technologies. In 

this digital world, electronic devices like computers, mostly uses registers for multi purposes tasks. The theme of the thesis is to 

design a Shift Register using CML technique D-Flip Flops. The CML approach is used for low voltage supply and for better delay. 

In this design, D flip-flops are designed using optimized D- latches. To satisfy the speed requirements, D-latches are designed in 

current-mode logic (CML). In this thesis, D latches are designed with different approaches like conventional method, triple-tail 

method and folded method. Their performance is compared in terms of Power and delay. The folded D latch gives best results in 

terms of power and delay. This folded D latch is used for the design of D flip- flops. With the help of D Flip flops, the proposed 

Shift Register is implemented. The existing and proposed designs are synthesized using the Cadence Virtuoso Synthesis tool and 

mapped to 45 nm technology library. The layout of the proposed Shift Register is designed using Micro Wind Software. The 

proposed design is Serial in Parallel out 4-bit Shift Register which gives less delay. 
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1. INTRODUCTION 

Digital electronics industry has a high growth in data 

transfer speed. For industrial development, parameters 

like high-speed performance, low power consumption 

and less cost are mostly considered. In this electronics 

world, the computers perform arithmetic operations 

like multiplication and division. It requires high data 

transfer and storage elements. Registers are mainly used 

for the storing information. The shift register is the main 

block that is used in the computers which helps to store 

and shift the required data. Computer performance is 

increased with the usage of high speed Shift Registers. 

 Noise switching is the main issue that mostly occurs 

in the digital circuits. The MOS Current Mode Logic is a 

perfect substitute to CMOS applications as they 

dissipate less power when compared to the CMOS. The 

main parameters for optimizing any device are delay, 

area and power dissipation. These can be analyzed by 

the specifications of transistors and other components of 

the device. The required shift registers are designed 

using the MOS transistors. When it comes to the MCML 

logic design, it is hard to acquire robustness. Because, 

MCML contains analog topologies and high limitations 

like circuit node voltages, currents that minimizes the 

accuracy of device. These limitations degrade the 

optimizing specifications of the design. The optimized 

Shift register using CML logic is designed using CML 

latches and D flip flops in this thesis. 
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LITERATURE SURVEY: 

Kunwar Tarun and M.S Hashmi [2] has proposed a 

Multiple Valued Current Mode Logic circuits to support 

in reducing the area usage by the components. 

Implementing a device for working on multiple valued 

signals is still a challenging task. Regardless of the 

switching activity, these circuits have fixed current 

consumption which is 8 times greater than the binary 

circuit. 

 Wanlu Wang, Song Jiao [9]. This paper presented 

modulus frequency divider with CML technique to 

reduce the power consumption. With the merged 

master latches, CML can benefit the less power 

consumption. Analysis has achieved 21% degradation 

in the power consumption over existing at a frequency 

range of 56GHZ. 

 Tanu shree Doe [10]. In this paper, improved ring 

counter designed with the pulsed latches is introduced. 

Development of pulsed latches over the flip flops has an 

impact on the growth of low power VLSI applications. 

The proposed design is implemented with less number 

of transistors when compared to the existing version.  

Existing Method: 

 The CMOS inverter is designed with both p type and 

n type transistors connectedtogether is shown in the 

Figure. It is bonded with the two complementary 

devices ononesubstrate. 

                                   

Fig: Inverter using Transistor logic 

 

 

Dlatchi s also known as Data or Delay latch. It is used to 

store the required information. It is also termed as the 

transparent latch. It is composed of two NAND 

gates.Theproblemin the SR latch is solved by the D 

latch. In this, R signal is replaced with inverted S. 

Thismodifiedsignal isconsidered astheD. Flip-flops 

provide the information stored in it along with 

compliment of data stored init. Flip-flops has two stable 

states, i.e. the state of a system that doesn’t change until 

andunless the change in system occurs. At any instance, 

flip-flop is in either of two states i.e.either giving an 

output of logic 0 or logic 1. Thus, it is regarded as a 

Bi-stable Multi-vibrator. Flip-flop is viewed as a basic 

memory cell when a stable state once attained 

andmaintaineduntil thesystem is forcedly changed. 

 
 

 

Proposed Design: 

Shift register provides data information with 1-bit 

proportion. A simple shift register is usually a set of D 

latches or RS flip-flops connected such as the output of 

one becomes input of other latch or flip-flop. When the 

data is positive edge triggered, the data from the input 

data latches in it. For the next edge trigger, the data 

stored in first latch fed as input to second latch and 

locks the data in it. This is how series data is fed into 

register. The data is fed with 1 bit at any trigger point, 

this is Serial in register. If a single bit data leaves, then it 

is also a serial out register. By taking the output 

generated at each latch, Parallel data is achieved. Thus, 

the device is regarded as parallel in register. Parallel 

data is loaded using the pre-set and clear pins inputs in 

both synchronous and asynchronous nature. So, based 

on mode at which we feed and receive data, the 

registers are classified. By shifting the serial input data, 

they were classified as shift left or shift right or shift in 

both directions. 
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 The current mode interface drivers allow various 

design specifications. This includes  capability of high 

speed performance, required output swing, required 

adjustable levels and slew rate. All the CML driver 

circuits are designed using open-drain differential 

paired transistors, voltage controlled current source 

with NMOS transistors. The structure of the CML 

output phase. As the NMOS transistors drive falling 

edges fluently, the output phase must possesses pull up 

transistors to drive the rising edges. The usage of 

voltage controlled source is to vary the amount of 

current needed to load the current as output voltage 

swing acts as a load dependence stage. 

 

 Fig: CML Latch 

 

The problem using this topology i.e., when M1 

transistor is deactivated, M3 and M4 transistors does 

not switch off completely. The impact of this case on 

performance and power-delay trade-off is discussed in 

further discussion with the help of D-latch design. 

When the input signal applied is high i.e., D is high that 

makes M6 is ON and D’ is low, that is M5 is OFF. As 

there is no current flowing through the sampling circuit, 

M2 and M3 doesn’t work (i.e., CLK’ (M1) is OFF). The 

state of transistors acts as in the hold (as discussed 

above i.e., when CLK’ high). The transistors M1, M3, 

M4, M7, M9 doesn&#39;t work as no current is flowing 

through them. The Output and Output’ are driven as 

the previous states of D (high), D’ (low) respectively as 

the circuit works in hold state. 

 
 

Simulation Results: 

 

 
Fig: CMOS Inverter 
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Conclusion: 

In this thesis, 4-Bit Shift Register is implemented with 

the help of master slave D flip flops. The main objective 

of this implementation is to reduce consumption of 

power and delay. The issue of designing high speed 

shift registers by CML topology in 45-nm with low 

voltage condition is solved. The conventional CML 

topology is inappropriate to design with 1V voltage 

supply. The low voltage folded shift register is designed 

and compared with triple tail and conventional 

topologies. With the help of simulation results, it is 

observed that the high range of trade off conditions like 

power consumption is reduced by 9.05%, delay is 

reduced by 17.654%, PDP is reduced by 40.91% and 

improvement in speed is achieved. Folded Shift 

 Register is elevated against the triple tail and 

conventional topologies. The proposed circuitry is 

designed and layout is done in Micro wind software. 

From the work, it is observed that the proposed Shift 

register is efficient in terms of delay and power. In 

future work case, 8-bit register to more bit registers can 

be designed and implemented as an extension to this 

thesis work with low power dissipation as primary 

concern. The proposed design is used to improve the 

placement and routing algorithm which in turn used to 

optimize the device. Sub threshold and Current mirror 

techniques can be further used to decrease the power 

consumption. 
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