
 
 

CHAPTER 6 

LINE SWITCH ERROR CODING 

 

  Most of VLSI systems are using buses as functional modules for an efficient 

communication link. However, due to vast development in the semiconductor 

technology, the size of functional modules decreases, the VLSI chip size increased, so 

that many functional modules can be implemented on a chip. There is a huge demand 

for the more complicated and more efficient buses due to the advancements in the 

communication requirements. At present, design of an internal bus plays a vital role in 

the chip performance, because they rely on for their communication buses in 

operation, the amount of power to distribute fairly, so buses are usually heavily 

loaded. Many I/O pin and large I/O driver is bound to lead to the activation of the 

external bus, as well as a significant power consumption. R.Wilson stated that for a 

well-designed low power chip the total amount of power consumed should be 50% of 

total power. The other important concern for the design of low power VLSI chips is to 

reduce power dissipation by buses. According to N.Weste and K.Eshraghian the total 

dynamic power dissipated in a bus is represented as, 

 

                                                           
                                               (6.1) 

                                                            

where       denotes the total load capacitance attached to the bus line, VDD is 

the operational voltage swing and the Itrans is the number of transitions per second. 

Here there is a description about the two methods to reduce the dynamic power of 

buses. One approach describes to saving of power by the reduction of load 

capacitance or voltage swing. An example to this approach is reduced swing bus by 



 
 

Y.Nakagone and H.zhang. The second approach to reduce the number of stimulations 

of bus by coding. A few examples of this approach are Bus Invert (BI) coding, by 

M.R.Stan and W.P.Burleson, the beach solution by L.Benini and G.Demicheli and 

gray coding by C.L.Su, C.Y.Tsui and A.M.Despain. Before the initiation of the 

internet and multimedia systems, VLSI chips are used for I/O request on request 

periodic and most of the few bytes of information consist of discrete and granular 

data. Previously I/O coding schemes patterns have been designed for such 

applications. The data transmission, a new pattern with the widespread use of internet 

and multimedia systems has become a major concern.  

   

For example, internet web surfing or downloading files, playing music or 

movie needs a few gigabytes of data stream transmission, the transmission includes 

several kilobytes of data. Streaming of giga byte information is difficult in 

transmission process. The data transmissions for this type of systems always have less 

degree of freedom. This chapter proposes a new coding scheme called Sequence 

Switch Coding (SSC). This stream types for data transmission applications in that the 

pattern former reduce this transition is different coding schemes. The number of bus 

transitions is going to be reduced by SSC by rearranging the transmission sequence of 

data. The feasibility of the proposed SSC is demonstrated by an algorithm called Line 

Switching. Nearly 10% of bus transitions are going to be reduced by this algorithm 

during the transmission of standard files. To explain the proposed approach, let us 

define some terms and notations. First of all SSC sequence transmitted by a switching 

algorithm is defined by a sequence of words. Let H be the hamming distance between 

a word, W and a bus, B. 

 



 
 

I/O coding is proposed to reduce transient noise, since transmission can 

minimize the number of bus pass encoding to reduce dynamic power of the buses. 

The transmission of uncorrelated data can be done by a general purpose coding, Bus 

Invert (BI) coding. This type of Partial Bus Invert (PBI) such as coding and coding 

weight-based BI data on some variations have been developed from some prior 

knowledge. The instructions are highly correlated, localized and even sequential for 

instruction address bus and data address bus. Gray code, T0-code, INC-XOR, and as 

the study area for the bus BI can be more efficient coding. Coding scheme is a perfect 

solution for special purpose applications. 

 

 

Fig.6.1 Bus transitions effect drawing of transmission sequence.8-bit bus waveform 

when 8-bit data is transmitted by (a) Original order and (b) A different order 

 

So far, most of the previous transition reductions coding schemes are 

presented. The data string is not an essential factor; have been developed for data 

granulated. To reduce the number of bus transitions SSC data bus switch used as the 



 
 

order of the first general-purpose coding scheme. SSC needs no prior knowledge 

about the data to be sent and for most of these procedures can be applied to any 

application that transmits the data sequentially. 

 

6.1 Sequence Switch Coding  

For basic operations the system requires continuous/streaming data rather than 

granulated data. These data transfer rate should be stabilized for effective process. 

This type of pattern transfer during data transfer transitions us the number of buses 

and I/O gives a new opportunity to reduce. A data stream, when it moves through a 

data bus, bus transmission sequence can be selected to minimize the number of 

transitions. 

 

Existed coding systems are composed for granulated data. These transition 

reduction coding systems is not giving priority for sequence of data. Fig.6.1 illustrates 

the effect of sequence on the number of bus transitions. Let there is an eight bit data 

has to send via a bus and when this is transmitted without any changes. Fig.6.1 (a) 

gives the waveform of the transmitted bus. If the data was sent with a different order, 

for example D1-D3-D4-D5-D6-D2-D8-D7, the corresponding waveform is shown in 

Fig.6.1 (b). The number of transitions got reduced to 23 from 32 which are original 

order of transmissions. The switching reduced about 28% by just change in the order 

of transmission. This observational SSC, only changing the order of the data bus is a 

method designed to reduce power consumption. SSC is chosen for two reasons: to 

find the global sequence is not optimal for all data. First, it is an NP-complete issue. 

Finding the optimum sequence of N data known as NP-complete problems are well 

known Traveling-Salesman Problem city (TSP) is equivalent. Second, the optimal 



 
 

global sequence could not be found easily, even if you delay solving and applications 

can be practical for real applications due to expenses. Let us consider the scenario in 

which the first data of the actual sequence is planned to the get last in the optimum 

one. In this case, all data recipients have come that cause unacceptable delay solving 

and decoder must allocate a buffer big enough to hold the data until you cannot use 

any data received. For the above reasons, SSC less than the original transitions switch 

has to deal with sub-optimal sequence. SSC with a more complex algorithm can 

achieve better performance, but it is accompanied with implementation costs. 

Choosing an appropriate algorithm, a designer swap between performance and 

complexity of the application method. 

 

6.2 Unbounded Line Switch Error Coding 

This algorithm considers only two most recent keywords for line switch 

operation. Unbounded LINE-SWITCH algorithm (UL) shown in Fig.6.2 is the pseudo 

code for the encoder. The encoder consists of temporary LINE-SWITCH register to 

store a word temporarily. Winners will be sent and a loose LINE-SWITCH for the 

next competition in every cycle so arranged as two words, a LINE-SWITCH and 

newcomers compete for the transmission of a word. The coding information is added 

in parallel to the bus called S-line with an auxiliary word line is transmitted at the 

same time. In a LINE-SWITCH each transmitted data is reset to 0 when the next word 

selected S-line is set to 1. Fig.6.1 (b) may be obtained by applying UL to Fig.6.1 (a), 

and S-line becomes 01111010. All the words should be displaced from the original 

positions are line switches when any line switched sequence is compared with an 

actual sequence. In addition, the original sequence to his previous position of each 

LINE-SWITCH is obtained by relocating the switched sequence; 



 
 

 

Fig.6.2 Line switching based decoder implementation 

 

The beginning of the sequence is occupied by the first line switch. As shown 

in Fig.6.2 the decoding can be achieved by the implementation of two First in First 

out (FIFO) buffers and one shift register. LINE-SWITCH is placed into one buffer 

and non-LINE-SWITCH is placed into another buffer and then the shift register 

having n-bits, initially reset to 0.  This is the second half of the cycle when the bus a 

word decoder in the first half of a new cycle sends the decrypted. For each cycle, the 

decoder bus with an S-value and S-value is a word or words by the buffer stores. Then 

shift the Shuffle Register (SR) from SR1 to SRn and then change the S-value to SR1. 

The decoder stores only received words until the S-value reaches to SRn-1 cycle i.e., 

for first n-1 cycle.  From the nth cycle, the decoder in the next step (client) begins to 

send a word. The decoder gets the value from either of the buffer and sends it to client 

depends upon the value of SRn. Then the delay of the decoder becomes n-1 cycles. 

Let lmax be the maximum lagging distance of a line switched sequence, defined as the 

lagging distance of a line switch as the number of its losses in the competitions and 

also considered as the largest lagging distance of all line switches in the sequence. 



 
 

Then          and the buffers should have minimum of       slots. The 

inadequacy of UL is that lmax is not expectable in progress. Because it can be a very 

large number, the decoder has to prepare slots in a large manner. 

 

6.3 Optimization of Bus Transition 

An optimized architecture of encoder and decoder has to be designed for the 

optimization of power consumption during data transition. The complete illustration 

about the operation for the minimization of bus transition using unbounded LINE-

SWITCH algorithm is shown in Fig.6.3. 

 

                                                  
 

Fig.6.3 Functional block diagram of unbounded LINE-SWITCH algorithm for 

transition 

 

Source data in binary format is passed to the coding unit in parallel and the 

switching distance for the minimization using hamming codes is encoded. 

Minimization is performed by switching a parity code and is passed to the decoder to 

reduce power consumption. The architecture of the action of the internal functional 

units is presented.  The encoder unit consists of a comparator unit and a counter unit 

for the generation of data stream during coding phase. 



 
 

These units consider three input data; take the bus and the data bus and the 

LINE-SWITCH to input data for the calculation of the hamming distance as shown in 

Fig.6.4. 

 

Fig.6.4 Comparator units for the operation of bus transition selection using hamming 

code 

 

Fig.6.5 shows the comparator unit of hamming code. The hamming unit 

receives number and then passed through a comparator. If the hamming distance ‘1’ is 

greater than the second value. Then the status signal S= ’0’, otherwise it is ‘1’. 

 

 

Fig.6.5 Comparator unit of hamming code 

 

Fig.6.6 shows the decoding operation of the designed system and the probable 

storage operation for the decoding operation storing the separated information for S=1 

in memory location (Memory1) and S=0 for memory location (Memory2). Based on 

the memory location filled the data is separated as block1 or block2 information. 



 
 

 

Fig.6.6 Decoder units through storage process 

 

The state diagram for the developed decoder unit, and the state operation used 

for the estimation of the bit stream is illustrated in Fig.6.7 with 4 state transitions. 

 

 

 

 

 

 

 

 

Fig.6.7 Decoder state diagram for estimation of original bit 

 

Fig.6.8 illustrates the implemented design for the developed transition 

optimization algorithm for power reduction. The generated block diagram for the 

system is obtained from the Aldec simulator. 



 
 

 

Fig.6.8 Implemented system diagram on Aldec’s block diagram 

 

6.4 Result Analysis 

6.4.1 Simulation Waveforms 

 The developed system is defined using VHDL definition language and the 

timing results and the implementation on a targeted device is observed as shown in 

Fig.6.9-Fig.6.12. The observations illustrate a minimization of a fault condition in 

memory accessing with comparison of hamming code approach. 

 

 

 



 
 

 

Fig.6.9 Simulation plot showing the observations made for the developed LINE-SWITCH algorithm 



 
 

 

Fig.6.10 Illustrating the original data the modified data regenerated after coding 



 
 

 

Fig.6.11 Illustrating the bus, LINE-SWITCH and input data line for the designed encoder and decoder unit 



 
 

 

Fig.6.12 Illustrating the content of the memory buffered data for regeneration and the reconstructed data from it 



 
 

6.5 Synthesis Report 

6.5.1 Implementation of the Proposed System 

The following synthesis provides a basic description of how to use Xilinx ISE 

10.1 version to create fault free memory architecture. This report explains about 

various macro statistics. 

HDL Synthesis Report 

Macro Statistics No: of Macro Cells 

# Multiplexers 08 

12x12-bit Multiplier  06 

11x11-bit Multiplexer 02 

# Adders/Subtractors 484 

13-bit Adder 12 

13-bit Adder/Sub 02 

13-bit Sub 24 

10-bit Adder 10 

11-bit Adder 10 

12-bit Adder 14 

2-bit Adder 28 

32-bit Adder Carry Out 02 

3-bit Adder 28 

34-bit Adder 24 

32-bit Subtractor 04 

33-bit Adder 02 

4-bit Adder Carry In 14 

4-bit Adder Carry Out 04 

4-bit Adder  74 

4-bit Subtractor 56 

4-bit Add/Sub 12 

5-bit Adder Carry Out                            02 

5-bit Adder  108 

5-bit Subtractor 04 

7-bit Adder 10 

6-bit Adder 12 

7-bit Subtractor 04 

7-bit Adder Carry Out                                     02 

9-bit Adder 10 

8-bit Adder 12 

# Counters 01 

32-bit UP counter                                  01 



 
 

# Registers 36 

Flip-Flops 36 

# Latches 12 

11-bit Latch 04 

1-bit Latch 04 

4-bit Latch                                         04 

# Comparators 176 

4-bit Comparator Equal                        12 

4-bit Comparator Greater                      14 

11-bit Comparator Equal 14 

4-bit Comparator Greater Equal                  14 

11-bit Comparator Greater                           14 

4-bit Comparator Less 36 

5-bit Comparator Less 26 

5-bit Comparator Greater Equal 26 

# Multiplexers 23 

1-bit 4x1 Mux 04 

1-bit 16x1 Mux 01 

13-bit 4x1 Mux 02 

12-bit 16x1 Mux 10 

4-bit 4x1 Mux 06 

# XORs 10 

1-bit XORs 10 

Final Report 

Design Statistics (Device1)                                   No: of Cells 

# IOs 19 

Cell Usage  

# BELs 6549 

# INV 166 

# GND 01 

# LUT1_L 11 

# LUT1 48 

# LUT2_D 30 

# LUT2_L 146 

# LUT2 195 

# LUT4 2111 

# LUT4_D 624 

# LUT4_L 993 

# LUT3 524 

# LUT3_D 101 

# LUT3_L 243 

# MUXCarry 668 



 
 

# MUXF7 01 

# MUXF6 02 

# MUXF5 184 

VCC 01 

# XORCarry 500 

# Flip-Flops/Latches 119 

# FDC 06 

# FDE 49 

# LDCP 64 

# Clock BUF 01 

# IO BUF 18 

# OBUF 01 

# IBUF 17 

# BUFGP 01 

# MULTs 02 

# MULT18X18 02 

Device Utilization Summary 

Number of Slice flip-flop 119 out of 88192 0% 

Number of Slices  2701 out of 44096 6% 

Number of Bounded IOBs 19 out of 1040 1% 

Number of 4-input LUTs 5026 out of 88192 5% 

Number of GCLKs 01 out of 16 6% 

Number of MULT18x18 02 out of 444 0% 

Timing Report 

Speed Grade -06 

Minimum Input Arrival Time Before CLK 02.950ns 

Minimum Period 71.366ns (Max.Freq.14.01MHZ) 

Maximum Combinational Path Delay No Path Found 

Maximum Output Req. Time After CLK 04.804ns  

Timing Constraint: Default OFFSET OUT AFTER for CLK 

Total number of paths/destination ports:2/1 

Source  x4/x5/dout_mantissa_0(FF) 

Offset 04.804ns (Levels of Logic=2) 

Source CLK CLK rising  

Data Path x4/x5/dout_mantissa_0 to dout  

Destination Dout (PAD) 

 Cell In > Out Fan-Out Delay Logical Name (Gate-Net) 

FDE C > Q 15 0.374 0.876x4/x5/dout_mantissa_0 

LUT2 IO > O 01 0.313 0.390x4/x7/dout_n00001 

OBUF I > O 02 0.851 dout_OBUF (dout) 

Total : 4.804ns (3.538ns Logic, 1.266ns Route) (73.6% Logic,26.4% Route) 

 



 
 

The power summary report for the targeted device is shown below. The device 

for the fault correcting unit consumes about 572 mw power operation. The following 

analysis represents about inputs, outputs and other logical parameters power 

requirement. 

Power Summary (Device1) I (mA) P (mW) 

Total Estimated Power Consumption  572 

Vccaux 2.50V 167 418 

Vcc25 2.50V 02 04 

Vccint 1.50V 100 150 

Inputs 0 0 

Logic 0 0 

Clocks 0 0 

Outputs   

Signals 0 0 

Vcco25 0 0 

Quiescent Vcco25 2.50V 02 04 

Quiescent Vccint 1.50V 100 150 

Quiescent Vccaux 2.50V 167 418 

Thermal Summary 

Ambient Temp. 25°C 

Estimated Junction Temp. 25°C 

Case Temp. 25°C 

Theta J-A     00 C/W 

Decoupling Network Summary Capacitor Range  (µF) 

Total for Vcc int 76 

4.70-10.00 04 

470.0-1000.0 01 

0.0470-0.2200 15 

0.470-2.200 09 

0.0010-0.0047 23 

0.0100-0.0470 24 

Total for Vccaux 32 

4.70-10.00 01 

470.0-1000.0 01 

0.470-2.200 03 

0.0470-0.02200 06 

0.0100-0.0470 10 

0.0010-0.0047 11 



 
 

Total for Vcco25 08 

0.0470-0.02200 01 

470.0-1000.0 01 

0.0100-0.0470 02 

0.0010-0.0047 04 

 

Final Report 

Design Statistics (Device2) No: of Macro Cells 

# Ios 19 

Cell Usage  

# INV 166 

# BELs 6549 

# GND 01 

# LUT1_L 11 

# LUT1 48 

# LUT2_D 30 

# LUT2_L 146 

# LUT2 195 

# LUT3_D 101 

# LUT3_L 243 

# LUT3 524 

# LUT4 _D  624 

# LUT4_L 993 

# LUT4   2111 

# MUX Carry 668 

# MUXF6 02 

# MUXF5 184 

# MUXF7 01 

# VCC  01 

# XORCY 500 

# Flip-Flops/Latches 119 

# FDC  06 

# FDE 49 

# LDCP 64 

# Clock BUF 01 

# IO Buffers 18 

# BUFGP 01 

# OBUF 01 

# IBUF 17 

# MULT 18x18 02 

# MULTs 02 



 
 

Device Utilization Summary 

Number of Slice flip-flop 119 out of 88192 0% 

Number of Slices  2701 out of 44096 6% 

Number of Bounded IOBs 19 out of 1040 1% 

Number of 4-input LUTs 5026 out of 88192 5% 

Number of GCLKs 01 out of 16 6% 

Number of MULT18x18 02 out of 444 0% 

Timing Report 

Speed Grade -06 

Minimum Input Arrival Time Before CLK 02.950ns 

Minimum Period 71.366ns (Max.Freq.14.01MHZ) 

Maximum Combinational Path Delay No Path Found 

Maximum Output Req. Time After CLK 04.804ns  

Timing Constraint: Default OFFSET OUT AFTER for CLK 

Total number of paths/destination ports:2/1 

Source  x4/x5/dout_mantissa_0(FF) 

Offset 04.804ns (Levels of Logic=2) 

Source CLK CLK rising  

Data Path x4/x5/dout_mantissa_0 to dout  

Destination Dout (PAD) 

 Cell In>Out Fan-Out Delay Logical Name (Gate-Net) 

FDE C > Q 15 0.374 0.876x4/x5/dout_mantissa_0 

LUT2 IO > O 01 0.313 0.390x4/x7/dout_n00001 

OBUF I > O 02 0.851 dout_OBUF (dout) 

Total : 4.804ns (3.538ns Logic, 1.266ns Route), (73.6% Logic,26.4% Route) 

CPU : 526.02/527.77s | Elapsed : 526.00/528.00s 

 

Power Summary (Device2) I (mA) P (mW) 

Total Estimated   Power Consumption  422 

Vccaux 2.50V 167 418 

Vcco25 2.50V 02 04 

Vccint 1.50V 0 0 

Inputs 0 0 

Logic 0 0 

Clocks 0 0 

Outputs   

Signals 0 0 

Vcco25 0 0 

Thermal Summary 

Ambient Temp. 25°C 



 
 

Case Temp. 25°C 

Estimated Junction Temp. 25°C 

Theta J-A     00 C/W 

Decoupling Network Summary Capacitor Range  (µF) 

Total for Vccint 76 

4.70-10.00 04 

470.0-1000.0 01 

0.0470-0.2200 15 

0.470-2.200 09 

0.0010-0.0047 23 

0.0100-0.0470 24 

Total for Vccaux 32 

4.70-10.00 01 

470.0-1000.0 01 

0.470-2.200 03 

0.0470-0.02200 06 

0.0100-0.0470 10 

0.0010-0.0047 11 

Total for Vcco25 08 

0.0470-0.02200 01 

470.0-1000.0 01 

0.0100-0.0470 02 

0.0010-0.0047 04 

 

Final Report 

Design Statistics (Device3) No: of Macro Cells 

# Ios 19 

Cell Usage  

# GND 6503 

# INV 01 

# BELs 166 

# LUT1_L 26 

# LUT1 48 

# LUT2_D 34 

# LUT2_L 141 

# LUT2 188 

# LUT3_D 90 

# LUT3_L 224 

# LUT3 531 

# LUT4_D 621 

# LUT4_L 961 



 
 

# LUT4 2133 

# MUX Carry 668 

# MUXF 6 02 

# MUXF 5 167 

# MUXF 7 01 

# VCC  01 

# XORCY 500 

# Flip-Flops/Latches 119 

# FDC  06 

# FDE 49 

# LDCP 64 

# Clock BUF 01 

# BUFGP 01 

# IO BUF 18 

# OBUF 01 

# IBUF 17 

# MULT 18x18 02 

# MULTs 02 

Device Utilization Summary 

Number of Slice Flip-Flops 119 out of 66176 0% 

Number of Slices  2693 out of 33088 8% 

Number of Bounded IOBs 19 out of 996 1% 

Number of 4-Input LUTs 4997 out of 66176 7% 

Number of GCLKs 01 out of 16 6% 

Number of MULT 18x18 02 out of 308 0% 

Timing Report 

Speed Grade -07 

Minimum Input Arrival Time Before CLK 02.670ns 

Minimum Period 60.501ns (Max.Freq.16.529MHZ) 

Maximum Combinational Path Delay No Path Found  

Maximum Output Req. Time After CLK 04.334ns 

Timing Constraint: Default OFFSET OUT AFTER for CLK 

Total number of paths/destination ports:2/1 

Source x4/x5/dout_mantissa_0(FF) 

Offset 04.334ns (Levels of Logic=2) 

Destination dout (PAD) 

Data Path x4/x5/dout_mantissa_0 to dout  



 
 

Source CLK CLK rising 

Cell In > Out Fan-

Out 

Delay Logical Name (Gate-Net) 

FDE C > Q 16 0.370 0.766x4/x5/dout_mantissa_0 

LUT2 IO > O 01 0.275 0.332x4/x7/dout_n00001 

OBUF I > O 00 2.592 dout_OBUF (dout) 

Total : 4.334ns (3.237ns Logic, 1.097ns Route), (74.7% Logic,25.3% Route) 

CPU : 512.30/514.50s | Elapsed : 512.00/514.00s 

Power Summary (Device3) I (mA) P (mW) 

Total Estimated Power Consumption  422 

Vcco25 2.50V 02 04 

Vccaux 2.50V 167 418 

Vccint 1.50V 0 0 

Inputs 0 0 

Logic 0 0 

Clocks 0 0 

Outputs   

Signals 0 0 

Vcco25 0 0 

Thermal Summary 

Ambient Temp. 25°C 

Case Temp. 25°C 

Estimated Junction Temp. 25°C 

Theta J-A     00 C/W 

Decoupling Network Summary Capacitor Range  (µF) 

Total for Vccint 76 

4.70-10.00 04 

470.0-1000.0 01 

0.0470-0.2200 15 

0.470-2.200 09 

0.0010-0.0047 23 

0.0100-0.0470 24 

Total for Vccaux 32 

4.70-10.00 01 

470.0-1000.0 01 

0.470-2.200 03 

0.0470-0.02200 06 

0.0100-0.0470 10 

0.0010-0.0047 11 

Total for Vcco25 08 

0.0470-0.02200 01 



 
 

470.0-1000.0 01 

0.0100-0.0470 02 

0.0010-0.0047 04 

 

The following schematic symbol represents Bus align mode of memory 

coding. This model was effective for fault free memory applications as shown in 

Fig.6.13. 

 

 

Fig.6.13 Schematic Symbol of the Proposed System 

 

The logical interconnections were developed for targeted device. This 

realization developed on Xilinx v1600 efg 1156-7 device as shown in Fig.6.14. 

 

 

Fig.6.14 The internal RTL realization of the developed system 

 



 
 

The Xpower estimation is a power estimation tool typically used in the 

pre-design and pre-implementation phases of a project. Xpower and datasheet 

may have some quiescent current differences. This is due to the fact that the 

quiescent numbers in Xpower are based on measurements of real designs with 

active functional elements reflecting real world design scenarios. 

 

By using floor planner, logic symbol placement can be done automatically 

from a hierarchical design as shown in Fig.6.15. 

 

 

Fig.6.15 FPGA Floor Planner for the proposed system 

 

The interconnection of FPGA proposed system was shown in Fig.6.16 based 

on floor planner design. 



 
 

 

Fig.6.16 Interconnections of FPGA for proposed system 

 

The following Fig.6.17 shows logical placement of proposed system with 

respect to floor planner. 

 

 

Fig.6.17 Logical placement for the proposed system 

 

 

 

 


