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INTRODUCTION
 
 In the current scenario, portable multimedia and 
wireless communication devices are of immense use. 
As technology advances the expansion of portable 
devices must be designed small in size and as size 
decreases designing becomes complex. The scaling 
of process technologies to nanometer regime has 
resulted in a rapid increase in leakage power 
dissipation (Velicheti Swetha, S. Rajeswari,
Continued scaling of process technologies has led to 
smaller device features, faster clock speeds, and 
rapidly shrinking interconnects[1
consumption is one of the major disputes in the 
design of high-performance logic circuit. Power 
consumption is an important part of the equation 
determining the end product's size, weight, and 
efficiency (Sudhakar Reddy,  M
2014). For improved performance and low power 
consumption in VLSI system, a cautious design of 
storage elements is needed. Father another essential 
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A B S T R A C T  
A widely extended of existing and emerging battery need wireless devices do not 
necessarily demand high data rates. Rather, low power, portability and low cost are the 
strongest characteristics. Examples of such applications are Simple Decoders employed 
in portable multimedia applications are complex and dissipate large amounts of power 
and it required more area and timing. The current design having in low
modified by Johnson counter, the ring counter. A new detailed implementation 
described to analyze the behavior of the decoder in Verilog and synthesized using a 
sophisticated cadence tool. The synthesized circuits were placed and routed in the 
standard cell design environment. Power estimation obtained through gate level 
simulations proved that the proposed design reduces the power dissipation of an 
original decoder design by 10%. The presented work is based on the 45nm technology 
in order to perform the decoder for the above application. The desired compact and low 
power aim has been obtained by designing an equivalent digital decoding circuit that is 
implemented physical layout in 45nm technology using SOC tool and operates at very 
low power. The complete architecture of the design is optimized in system and circuit 
levels to propose a competitive digital alternative. Similarly, interpretative 
specifications of the decoder in terms of power, area, and timing are shown according 
to the measurements. The digital physical layout implementation with 10% reduced 
area, consumes minimum energy at nano watts.  
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nanometer regime has 
resulted in a rapid increase in leakage power 

Rajeswari, 2013). 
Continued scaling of process technologies has led to 
smaller device features, faster clock speeds, and 
rapidly shrinking interconnects[10Power 
consumption is one of the major disputes in the 

performance logic circuit. Power 
consumption is an important part of the equation 
determining the end product's size, weight, and 

Sudhakar Reddy,  M., K.S.N. Vittal, 
or improved performance and low power 

consumption in VLSI system, a cautious design of 
storage elements is needed. Father another essential 

constraint of VLSI circuits is the area. Even though 
low power consumption is essential, but the 
computational speed and area are even chief 
necessities for VLSI design. As explained above, 
there is an enormous need in favor of both area and 
power reduction. However, these designs not only 
offer many advantages, but it also raises the 
complexity because of their limitat
reason an efficient codec needs to be designed so as 
to meet the above described two major Constraints in 
VLSI i.e., power and area. In order to guarantee the 
faithful operation in low power VLSI circuits, the use 
of a few parallel errors de
techniques has turned out to be mandatory. The low
weight coding (Stan, M.R. and W.
is deemed for low power as well as for noise 
reduction; bus-invert coding technique is employed 
to decrease power consumption. Huang unites the 
low-weight, bus-invert coding and error detecting 
Berger codes and called it as Berger
code. Considerably easy. As a result, the power 
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constraint of VLSI circuits is the area. Even though 
low power consumption is essential, but the 

and area are even chief 
necessities for VLSI design. As explained above, 
there is an enormous need in favor of both area and 
power reduction. However, these designs not only 
offer many advantages, but it also raises the 
complexity because of their limitations. For this 
reason an efficient codec needs to be designed so as 
to meet the above described two major Constraints in 
VLSI i.e., power and area. In order to guarantee the 
faithful operation in low power VLSI circuits, the use 
of a few parallel errors detecting or correcting 
techniques has turned out to be mandatory. The low-

and W.P. Burleson, 1995) 
is deemed for low power as well as for noise 

invert coding technique is employed 
to decrease power consumption. Huang unites the 

t coding and error detecting 
Berger codes and called it as Berger-invert (BGI) 

easy. As a result, the power 
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consumption, area, and error rate could significantly 
be reduced. In this paper I mainly concentrated on 
decoder circuit and explain the necessary factors 

required in attaining low power, area plus timing by 
using new modified BGI through a decoder circuit.

  

 
Fig. 1: A New BGI (Existing) codec for all I 
 
A. Low power: 
 Bus-invert (BI) coding is a scheme projected to 
lower the power consumption. This makes use of one 
additional bus line, specified as bus-invert (BI), to 
notify the recipient that whether the present pattern is 
inverted or else. In the encoder, the signal BI can be 
created either through the function of Hamming 
weight pattern w(D) or the Hamming distance which 
involves the current pattern with the final BI-coded 
pattern of the bus, together with BI. Consider the 
Hamming distance is more than I/2, then BI = 1 and 
hence the current pattern is transmitted with every bit 
inverted (indicated as D) or else the pattern remains 
unaffected with BI = 0. In decoder when BI=1, it 
desires to eliminate only the sign bit as well as re-
invert the others. When BI = 0, the decoder desires 
only to eliminate it. 
 
B. Berger Codes: 

A.  Let I represent the number of data bits. The 
Berger code has two dissimilar encoding proposals of 
its K = [log2 (I +1)] check bits C = (cK−1. . . c1, c0): 
(i) The check portion of the B0-type encoding 

method is w0 (D), the binary version of 0’s in 
the input part  

(ii)   (ii) The check portion of the B1-type encoding 
method is w (D), the bit-by-bit complemented 
(1’s complement) of 1’s in the input part.  

 These two encoding proposals are the same and 
best as each of them uses either the identical number 
of check bits and identifies the entire asymmetric 
along with unidirectional errors. 
  
C. Codec: 

Berger codes are the finely organized codes 
proficient in detecting asymmetric errors of any 

multiplicity. The Berger code K = [log2 (I +1)] check 
bits C = (ck-1….c1, c0) the bus-invert signal BI is 
resolute according to 

BI= � 0    if W�D	 < �0��	
1     otherwise             

� 
Next, the BGI check part is produced according to 

C= �   �0��	 + 1        �� �� = 0
    ���	             �� �� = 1 � 

The mechanism of encoder shown in Fig. 1 is 
explained as, the input D has numbers 1’s and 0’s 
and are counted by means of counter circuit shown. 
Then obtained outputs are compared through the 
comparator block in order to find out the signal BI. 
Lastly, two different check parts are produced and 
the proper one is preferred by a multiplexer, 
restricted by BI. At the receiver side the input signal 
may be affected by 1 → 0 due to transmission errors, 
if any such signal occurs it will be symbolized 
through an asterisk sign  (D *

BI, BI*, C*). Now, the 
decoder reverses the acknowledged data from 
encoder D* BI if BI * = 1. The checker block 
recomputes the check part w0 (D

*
BI , BI∗), evaluates it 

in opposition to the received check part C∗, and 
initiates the error signal if w0(D∗

BI ,BI∗) > C∗. 
 

Proposed Model: 
The existing model is the best possible method, 

but in existing model showed only simulation work 
which is not good enough. By gratifying both 
constraints of power and area, new codec 
architecture is projected. The proposed codec 
architecture is shown in fig.2. In this paper mainly 
focused on decoder architecture and its fabricated 
physical layout implementation. 

 

 
Fig. 2: The proposed codec architecture with delay buffer 
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Huang Decoder: 
In this paper, fully projected a power efficient 

design of Johnson counter. Counter is a device that 
stores the number of times a particular event or 
process has occurred often in relation to a clock 
signal (Chandra shekhar kotikalapudi, Smt. P. 
Pushpalatha, 2014). Counters operate in about every 

digital circuit meant for counting operations. Johnson 
counter is also referred as a twisted ring counter, 
which is adapted type of a ring counter. A gated 
clock ring counter is applied to read the memory. A 
ring counter is a type of counter composed of a type 
circular shift register (Ankita Mahajan, Rajesh 
Mehra, 2015). 

 

Fig. 3: HUANG Decoder 
 
A. Johnson Counter: 

The fundamental building block of Johnson 
Counter is D Flip-flop. A twisted ring counter unites 
the complemented output from the very last shift 
register to input and spreads a stream of one’s 

followed by zeros around the ring. For example, in a 
4-register counter, with initial register values of 
0000, the repeating pattern is: 0000, 1000, 1100, 
1110, 1111, 0111, 0011, 0001, 0000... (Jaswanth, 
B.R.B., et al., 2013). 

 

 
 
Fig. 4: Johnson Counter 

 
B. 
Ring Counter: 

This technique powerfully lowers the length of 
clock path that circulated in entire circuit and by this 
distribution layers also get decreased in which the 
tree contains 8 leaf. A driver tree distribution 
network is used for the global clock and initiates only 
for those drivers along the path from the clock source  

to the blocks that must be driven by the clock 
(Imocha Singh, N., et al., 2013). A ring counter is a 
type of counter composed of a circular shift register 
(Korra Thulasi Bai, J.E.N. Abhilash, 2012). A ring 
counter links the output from the very last shift 
register to the first shift register input and spreads a 
single one (or zero) bit around the ring. For example, 
in a 4-register one-hot counter, with primary register 

values of 1000, the repeat pattern is: 1000, 0100, 
0010, 0001, 1000... (Ankita Mahajan, Rajesh Mehra, 
2015). Note that one of the registers must be 
preloaded with a 1 (or 0) in order to operate properly 
(Ankita Mahajan, Rajesh Mehra, 2015). 

Ring counters are employed in the hardware 
logic design. Today, the D flip-flop is the one which 
is most commonly used flip-flop. It is better known 
as data or delay flip-flop (Rajya Lakshmi, G., et al., 
2012). For eight DFFs present in the ring counter are 
assembled to one block. After that, a “gate” signal is 
computed for every block to frequently toggle the 
clock signal when the block is inactive. By this 
unnecessary power wastage in transitions on clock 
signal is saved. 

 

 
Fig. 5: Ring Counter 

  
The method will significantly reduce the loading 

on distribution network of the clock signal for the 
ring counter and thus the overall power consumption 
(Sudhakar Reddy,  M., K.S.N. Vittal, 2014). 
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Physical Layout And Fabricated Digital Decoder 
Design Results:  

The proposed decoder was synthesized for 
selected bus widths of 64bits using the Cadence tools 
for 45nm technology. To get a further appreciation 
about the scalability of the proposed specified 
decoder architecture in 45nm nanometer technology, 
synthesis of the proposed complete design with 
several different lengths in 90-NM and 65-NM 45nm 
technology is successfully applied. To reduce the 
power and area and timing in the decoder used 
Johnson and ring counter design in the 45-NM 
technology. One can see that the superiority of the 
proposed modified designs is still apparently in 45-
NM technology in that the power and area is almost 
trifling. In the most modern 45-NM technology, the 
higher power can be controlled to within an 

impossible level for simple decoders design 
approach. In modern applications specified decoder 
design is used in modern technology, other area and 
power reduction techniques are reduced from the 
current design. 

To highlight the result of the proposed specified 
decoder design, and synthesis and physical layout 
proved better result for some portable applications. 
Hence the synthesis and fabricated physical layout of 
the design results of the existing decoder design are 
preceded by the synthesis and power reports of the 
proposed counters. 

The existing methodology only is simulated 
using some basic simulation tools and the analysis is 
taken out as discussed above which tells that the 
power and area and the time taken are importantly 
very high. 

  
Table I: Synthesis Results for Encoder in 90nm Technology for I=64 Bits Fig.6 shows the physical layout synthesis of the proposed 

decoder. Physical synthesis, layout design decoder for I=64 is carried out by considering the parameter 45nm. From this come to 
know that the proposed method consumes less power and area when compared with the existing method. The proportional 
comparison is done by real time fabricated physical layout in the present, proposed methodology which will show better improved 
results for power and area. 

Parameters Low Medium High 
Layout Area in µm2 24590 22020 19885 
Number of Gates used 46275 43857 36996 
Power in NW 2072.925 1839.968 17766.356 
Timing in Ns 2.657 2.250 2.178 

 

 
 

Fig. 6: Physical layout of fabricated digital decoder for I=64 bits 
 

Implementation And Experimental Results: 
Table 4 represents the area estimations of 

encoders, decoders, and complete codecs (encoder + 
decoder). The area reduction of the circuits is 
compared with the Huang’s version and thus the area 
can be calculated as 
ARed = 100 ・ (ABGIH − ABGIN ) /ABGIH  

For every circuit considered. The figures 
together with this substantiate the advantages and 
alterations suggested intended for both encoders and 
decoders. On the whole comparing the proposed 
method with the existing method we observe that, 
area reduction for codecs varies from 10% to about 
34% for values of I. 

 
Table 2: Area estimation (in μm2) for various bus widths 

 
K 

 
I 

ABGIH ABGIN A Red (%) 
Enc          Dec Enc       Dec Enc           Dec Codec 

3 6 300          275 277        242 7.66          12 9.83 
4 7 400           329 342        281 14.5         14.59 14.54 

10 785           544  558        493 28.9           9.37 19.13 
14 1168         792 802        711 31.33       10.23 20.78 

5 16 2600       1350 1600    960 38.46       28.88 33.67 
30 5110       2801 2900    2100 43.24       25.02 34.13 

6 32 5950       3646 3648    3069 38.69       15.82 27.25 
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Table 3: power consumption estimation (in μw) for various bus’ widths 
K I P Simple P BGIH                   P BGIN PRed (%) 

3 6 70.18 150.21                140.00 6.80 
4 7 87.51 190.60                187.51 1.62 

10 125.78 300.16                270.50 9.88 

14 171.16 482.10               410.15 14.92 
5 16 201.31 1091.02               753.59 30.93 

30 379.10 3920.04             2200.00 43.87 

6 32 401.54 4400.29             2450.40 44.31 

 
The power consumption can be accurately 

estimated by performing some experiments on 
considering the various values of I. The statistical 
outcome shown in Table 2 is obtained by taking the 
bus wires and the codec into considerations 
excluding for a simple bus, as it has no codec. 
However, when power consumption is compared 
with the Huang’s designs, the new codecs reduce the 
power consumption by PRed=100X(PBGIH−PBGIN) 
/PBGIH% and their supremacy grows with I. from the 
above table 5 the power consumption varies from 2% 
to 44% which is comparatively lesser than the 

existing model. Thus it is clear that, our proposal 
reduce the power consumption to the greater extent, 
due to simpler decoder.To estimate the difficulty of 
the CODECs, we implemented the optimized 
fabricated physical layout of decoder in CADENCE 
SOC ENCOUNTER (45 nm process and 90 nm 
process) with different design styles. Figure 6 plot 
the resource utilization and delay of the physical 
layout implementation, and Fig. 7 plot the gates 
counts and delay of the decoder for input bus widths 
from 8 to 32, implemented. 

 
 

 
Plot 6: Gate count of the decoder physical layout for different input bits sizes in Cadence SOC ENCOUNTER 

implementation 
 
Using a 45 nm process for an input data width 

from 1 bit to 32-bits, the total number of gates are 
36996. This is very high orders of magnitude lower 
than the gate count reported in Fig. 7. For the input 
data width of 32-bits the total area is 19885 µm2 and 
the equivalent gate count is 36996.The gate counts 
for the 45 nm physical layout implementation are 
very close to the 90 nm process compared the gate 
count for three different physical layout 
implementations of the decoder. Modification of the 
design of ring counter implementation based on 
lowers the length of clock path that circulated in 
entire circuit and by this distribution layers also get 
decreased in which the tree contains 8 leaf 
implementation based on A driver tree distribution 
network is used for the global clock and initiates only 
for those drivers along the path from the clock source 
to the blocks that must be driven by the clock A ring 
counter is a type of counter composed of a circular 
shift register . A ring counter links the output from 
the very last shift register to the first shift register 
input and spreads a single one (or zero) bit around 

the ring .All the designs are implemented in physical 
layout style, using automatic synthesis tool and SOC 
ENCOUNTER with different technologies settings. 
The figure shows that the modifying schemes affect 
the decoder complexity. on average, an modified 
decoder using the physical layout based design is 
10% smaller than existing design of decoder It also 
shows that for all bus width, the proposed multi-stage 
design have less gate counts compared with previous 
design. 

 However, for 32 bits for the proposed design 
offers significant savings in terms of gate count 
Figures 6 and 7 also show the delays of the decoder. 
Expected, the delay increases as the input bits count 
increases. By changing Bus width can also be used to 
reduce the total size of the decoder, and improve the 
speed of decoder. Similarly, the total design area also 
has been reduced with the number of input bits, and 
therefore modifying the counter of the decoder 
reduces the total area by ∼10%. 
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Plot. 7: Delay of the decoder physical layout for different input bits sizes in Cadence SOC ENCOUNTER 

implementation
 

Conclusion: 
Specific decoders hired in digital wireless 

communications are composite and dissipate high 
power. In this paper, we invesistigated power 
dissipations, the area of two different 
implementations of decoders, the modified ring 
counter, Johnson counter, low power delay buffer 
approach to successfully reduce the unnecessary data 
transition without rising load on the global clock 
signal technique. The ring counter can successfully 
reduce the unnecessary data transition without rising 
load on the global clock signal. Thus the decoder 
method is synthesized for I=64 by using the factor of 
45nm, the overall power consumption can be reduced 
and with less number of gates in counters can reduce 
the area and as an area and power consumption 
reduces the speed of the circuit increases. Designs in 
the standard cell design environment and measured 
the performance in terms of area and power 
dissipation and timing. The New projected design 
has been implemented in 45 NM technologies for the 
physical layout of the fabricated decoder in the 
CADENCE SOC Encounter environment The 
modified design reduces the power dissipation of the 
digital design approach by 10%. 
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