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Abstract— The Digital Signal Processing (DSP) is one of 

the core technologies in multimedia and communication 

systems. Most of DSP applications such as fast Fourier 

transform (FFT) require additions and multiplications. A 

digital multiplier is the fundamental component in general-

purpose microprocessors and in digital signal processors. In 

this paper very low power multipliers is proposed which 

uses shift and add architecture for its operation.   Here   we   

are   trying   to   reduce   the switching activity of the circuit. 

We are going to implement  the  circuit  using  a  low  power  

delay buffer which uses ring counter designed with clock 

gated  by  C-element[1].  In digital  VLSI  system  the clock 

distribution network and flip-flops are most power 

consuming components. In the ring counter, double-edge-

triggered (DET) flip-flops are utilized to  reduce  the  

operating  clock  frequency by  half, which considerably 

reduces the power consumption. The c-element can avoid 

the possibility of glitches, a crucial property for a clock 

gating signal. The ring counter with clock gated by the C-

elements can effectively eliminate the excessive data 

transition without increasing loading on the global clock 

signal.  The proposed architecture  also  uses  BZ- FAD 

technology, hence reduces the switching activity. The 

proposed architecture not only lowers the switching activity 

but also reduces the unwanted data transmission and power 

consumption. 
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I. INTRODUCTION 

We present a high-performance low power shift and add 

multiplier. We know that multipliers are the fundamental 

components of  many  digital  systems and, hence, their 

power dissipation and speed are of prime concern. For 

portable applications where the power consumption is the 

most important parameter, one should reduce the power 

dissipation as much as possible. 

In digital VLSI system the clock distribution 

network and flip-flops are  most  power  consuming 

components. One of the best ways to reduce the dynamic 

power dissipation, henceforth referred to as power 

dissipation in this paper, is to reduce the operating clock 

frequency and total number of signal transitions. In the ring 

counter, double-edge-triggered (DET) flip-flops are utilized 

to reduce the operating clock frequency by half, which 

considerably reduces the power consumption. The c-element 

can avoid the possibility of glitches, a crucial property for a 

clock gating signal. 

For reducing the power consumption we are trying 

to reduce the switching activity, for this we are directly 

feeding the partial product to the adder like in the   

conventional architecture[2],[3].If   zero   is   the 

multiplicand then  we  are  bypassing  the  zero,  and feeds it 

directly to the bypass register hence the name BZ-

FAD(bypass zero feed a directly). 

II. EXISTING METHOD 

To derive low-power architecture, we concentrate our effort 

on eliminating or reducing the sources of the switching. The 

architecture of a conventional shift- and-add multiplier, is 

given below 

There are six major sources of switching activity in 

the multiplier[5],[6]. These sources, which are marked with 

dashed ovals in the figure, are: (a) shifts of the B register; 

(b) activity in the counter; (c) activity in the adder; (d) 

switching between “0” and A in the multiplexer; (e) activity 

in the mux-select controlled by B(0); and (f) shifts of the 

partial product (PP) register. By removing or minimizing 

any of these switching activity sources, one can lower the 

power consumption 

III. PROPOSED ARCHITECTURE 

In this paper, we propose to use double-edge-triggered 

(DET) flip-flops instead of traditional DFFs in the ring 

counter to halve the operating clock frequency. A novel 

approach using the C-elements instead of the R–S flip-flops 

in the control logic for generating the clock-gating signals is 

adopted to avoid increasing the loading of the global clock 

signal. In addition to gating the clock signal going to the 

DET flip-flops in the ring counter, we also proposed to gate 

the drivers in the clock tree. The technique will greatly 

decrease the loading on distribution network of the clock 

signal for the ring counter and thus the overall power 

consumption. 

Here we perform the shift and add operation   for 

performing multiplication For producing the partial product 

we want to check whether the multiplicand bit is zero or 

one[11],[13]. A multiplexer (M1) with one-hot encoded bus 

selector chooses the hot bit of B in each cycle. A double 

edge triggered ring counter is used to select B (n) in the nth 

cycle. The same counter can be used for block M2 as well. 

The current partial product formed have to be added with A 

(when B(0) is one) or to zero(when B(0) is zero)[10]. The 

Feeder and Bypass registers are used to bypass the adder in 

the cycles where B (n) is zero. In each cycle, the hot bit of 

the next cycle (i.e., B (n+1)) is checked. If it is 0, i.e., the 

adder is not needed  in  the  next  cycle,  the  Bypass  

register  is clocked  to  store  the  current  partial  product.  If  

B (n+1) is 1, the adder is really needed in the next cycle,  the  

Feeder  register  is  clocked  to  store  the current partial 

product which must be fed to the adder in the next cycle[7]. 

To select between the Feeder and Bypass registers we have 

used NAND and NOR gates which  are  inverting  logic,  

therefore,  the  inverted clock   is fed to them. Finally, in 

each cycle, B (n) determines if the partial product should 

come from the Bypass register or from the Adder output. In 
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each cycle, when the hot bit B (n) is zero, there is no 

transition in the adder since its inputs do not change. 

In the first cycle, the least significant bit PP (0) of 

the product becomes finalized and is stored in the right-most 

latch of P(low). The DET ring counter output is used to 

open (unlatch) the proper latch[8]. This is achieved by 

connecting the S/~H line of the nth latch to the nth bit of the 

DET ring counter which is “1” in the nth cycle. In this way, 

the nth latch samples the value of the nth bit of the final 

product.  In  the  subsequent  cycles,  the next  least 

significant bits are finalized and stored in the proper latches. 

When the last bit is stored in the left-most latch, the higher 

and lower halves of the partial product form the final 

product result. In this during each rising and falling edge we 

get the output. 

A. DET Flip Flop With C Element 

DET flip-flops are used to reduce the clock rate to half and 

thus also reduce the power consumption on the clock signal. 

Each block contains one C-element to control the delivery of 

the local clock signal “CLK ” to the DET flip-flops, and 

only the “CKE signals along the path passing the global 

clock source to the local clock signal are active[12],[14]. 

The “gate” signal (CKE ) can also be derived from the 

output of the DET flip-flops in the ring counter[9]. The C-

element is an essential element in asynchronous circuits for 

handshaking. 

 
Fig. 1: 

The logic of the C-element is given by 

C+ =AB+AC+BC 

Where A as well B as are its two inputs and C+as 

well as C are the next and current outputs. If ,A=B then the 

next output C+ will be the same asA . Otherwise, C+ remain 

unchanged. Since the output of C-element can only be 

changed when A=B , it can avoid the possibility of glitches, 

a crucial property for a clock gating signal. In order to 

reduce more power, we replace DFFs by double-edge-

triggered flip-flops and operate the ring counter at half speed 

. When the input of the last DET flip-flop in the previous 

blockchanges to “1”  making both two  inputs of the C- 

element  the  same,  the  clock  signal  in  the  current block 

will be turned on[15]. When the output of the first DET flip-

flop in the current block is asserted, then both inputs of the 

C-element in the previous block go to “0” and the clock for 

the previous block is disabled 

IV. CONCLUSION 

In this paper, low-power architecture for shift-and-add 

multipliers was proposed. The modifications to the 

conventional architecture included bypassing the adder 

whenever possible, use of a double edge triggered ring 

counter instead of the binary counter, and removal of the 

partial product shift.  This method  considerably  lowers  the  

power consumption compared to the conventional 

architechure. 
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