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Abstract

This report will cover the VHDL implementation of a public key algorithm based on multi-
variate quadratic quasigroups. Results from the simulation and synthesis will be analyzed and
discussed.
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Chapter 2

Theory

In this chapter the most used public key algorithms will be presented.

2.1 Public key algorithms in general

A public key algorithm is an assymetric crypto-algorithm, meaning that a key owner uses two
different keys. One private key that is secret for everybody but the key owner, the other key
is known for others. This means if a key owner wants to send a message to another person
encrypted, the sender encrypts the message with the receiver’s public key that is known to all.
When the recipient receives the message, the receiver uses its own private key to decrypt the
message, verifying that the message or data is authentic. Given that the key is not broken, this
is also valid for digital signature.

2.2 RSA

The Rivest-Shamir-Adleman (RSA) public key algorithm was first presented by R. L. Rivest,
A. Shamir, and L. Adleman from Massachusetts Institute of Technology (MIT) laboratory in
1977 [1], which means that the RSA has existed for a very long time, and is still being widely
used. Areas where RSA is in use are in Secure SHell (SSH) keys, Secure Socket Layer (SSL)
X.509 certificates, digital signatures and so on. The encryption is done by doing the arithmetric
operation C = M e (mod n), where C is the encrypted message, M is the original message and
n is the product of two prime numbers p and q. n is used as a modulus. Decryption is done by
doing an arithmetric operation the same way as in encryption, M = Ce (mod n).

This algorithm is sequential in nature. Since the algorithm is based on calculating the given
equation, this will make the algorithm slow, especially when the key size increases. If an RSA
key is to be secure enough today, the key size must be at least 1024 bit, preferably 2048 bit,
or even 4096 bit, as the computing power increases. The calculation will take more and more
time, as the key size increases. Doing “pen and paper” calculations of C = M e (mod n) is
time-consuming and not very efficient. Therefore, the Montgomery algorithm is a perferrable
method for multiplication and modular exponentiation [4], which will increase performance of
an RSA implementation. This is especially important in hardware implementations of RSA,
but also in software implementations.
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2.3 Diffie-Hellman

Diffie-Hellman (DH) key exchange is another public key algorithm, invented in 1976 by Whit-
field Diffie and Martin Hellman. It was the first algorithm for distributing a shared secret over
an unsecured communication channel [5]. DH itself is an anonymous key-agreement protocol,
but is still being used as a basis for several authenticated protocols. OpenVPN, an open-source
VPN server protocol based on OpenSSL, uses DH in form of a parameter as one of the server
keys. It also provides perfect forward secrecy in Transport Layer Security (TLS) ephemeral
modes.

DH works as follows.

1. Person A and B select a prime number p and a base g

2. A chooses a secret integer i, then sends B (gi mod p)

3. B chooses a secret integer j, then sends B (gj mod p)

4. A computes (gj mod p)i (mod p)

5. B computes (gi mod p)a (mod p)

For more information about DH, see [5].

2.4 Elliptic curve cryptography

Elliptic curve cryptography (ECC)[7] is a public key algorithm which uses the algebraic struc-
tures of elliptic curves[6]. It was proposed independently by Neal Koblitz and Victor S. Miller
in 1985.

2.5 MQQ

MQQ is a new public key algorithm porposed by Danilo Gligoroski, Svein J. Knapskog and
Smile Markovski. This algorithm was first published in 2008 [2]. In contradiction to older
public key algorithms, this algorithm can easily be implemented to run in parallel. This has
dramatic impacts on speed. Early implementations of this algorithm has shown tremendous
performance compared to similar implementations of existing public key algorithms, such as
RSA, DH and ECC [3].

Another reason why this algorithm is fast is that all calculations are based on simple logical
operations such as AND and XOR instead of more complex arithmetric operations, for instance
the operation done in RSA.
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Chapter 3

Hardware Implementation

In this chapter, the actual hardware implementation of the MQQ algorithm will be presented.
This report covers the implementation of the decryption procedure of MQQ. The hardware de-
scription language used is Very-High-Speed Integrated Circuits (VHSIC) Hardware Description
Language (VHDL). Xilinx ISE 10.1 is used as the synthesis tool for the design, and ModelSim
SE is used for simulation and verification of the design. This algorithm has been implemented
earlier, by Mohamed El-Hadedy. The first implementation was designed for speed only. This
implementation will have a stronger focus on reducing area cost, therefore it will run slower
than the first implementation. Another moment that is important to mention is that this re-
port describes the implementation of the functionality. Real data or keys have not been used
in this design, which will be discussed more thoroughly in the Discussion section of this report.
Shortened versions of the VHDL source code are listed in the appendix and the full source code
files are located on a CD added to the report. Physical realization on an Field-programmable
Gate Array (FPGA) has not been possible due to lack of an FPGA development board. The
focus will be on design, synthesis and simulation.

3.1 Why hardware implementation?

In order to fully demonstrate the speed of an algorithm, a hardware implementation is needed.
In a software environment a program runs on a microprocessor. There the speed is dependent
on the CPU utilization. Hardware implementations are useful because the encryption/decryp-
tion, and in many cases, key generation, will use dedicated hardware in its operation. This will
increase speed, decrease delay and use of resources. In systems where hardware implementa-
tions of a crypto algorithm is used, the hardware implementations is referred to as a hardware
accelerator. Hardware accelereators are especially useful in embedded systems when processing
resources are limited. The procedure of encryption/decryption does not change, only the keys
and data to be used. Therefore, in an embedded system it will save time, and probably energy
to implement the algorithm in hardware.

3.2 Decryption

This is the top module of the decryption procedure in MQQ. As shown in figure 3.1, Decryption
has four subcomponents, Private Matrix T, Dobbertin Read Only Memory (ROM), Sequencer
and Private Matrix S. The Decryption top module is implemented as a clocked Moore type Finite
State Machine (FSM). The design is fully synchronous without combinatorial paths except the
decode of next state, and with synchronous active high reset. The main reason for this choice is
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that there are many signals in the design that must be remembered in every state. It is possible
to define variables, as normally used in software programming. But when it comes to hardware
implementation variables are not synchronous. This might generate timing problems, which
will make it harder to detect and correct possible bugs caused by timing problems. A variable
won’t appear in the simulation done in ModelSim either, which makes it difficult to test and
verify their correctness. Therefore, only signals are used in the entire design. In a combinatorial
circuit (a circuit without a clock signal) all signals must be set in all states to avoid latches.
This will result in much unnessecary code, so to save design time and code lines, the design
is made entirely synchronous, except the next state decode. Another reason why the design is
made synchronous is to have better control with timing. Latches are signals that don’t change
values, and can cause timing problems if they exist in the design. Other unexpected behavior
might occur when latches exist. In addition to set the right values in each signal, the signal
must also arrive at the right time. To accomplish this, the easiest way is to have a synchronous
design. The state diagram is shown in figure 3.2 and the decryption algorithm for MQQ is listed
in table 3.2.

Figure 3.1: Decryption top level block diagram

3.3 Private Matrix

There are two instances of Private Matrix, Private Matrix T and Private Matrix S. What it
does is to implement the step 1 and 7 in the decryption sequence of MQQ. Private Matrix T
implements step 1, Private Matrix S implements step 7. In this design Private Matrix T and
Private Matrix S is instantiated by the same code, which means that there are two instances of
the same implementation of Private Matrix. Many of the code lines are almost identical, since
there are 160 chains inside Private Matrix, as shown in figure 3.3. That means that there exist
160 from rom signals, 160 AND operations and so on. Small programs in C or C++ has been
written to write these lines, source code of these programs have been added in the appendix.
The same thing has been done for Dobbertin ROM and Master ROM.

3.3.1 Original implementation of Private Matrix

In the first implementation of MQQ the Private Matrix takes in a vector of length 160 bits. It
then does a logical AND operation with a 160 bit vector stored inside a ROM. The ANDed
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Figure 3.2: Decryption top level state diagram

Algorithm for decryption with the private key (T, S, ∗1...∗8)
Input: A vector y = (y1, ..., yn)
Output: a vector x = (x1, ..., xn) such that P(x) = y

1. Set y′ = T−1(y)

2. Set W = (y′1, y
′
2, y
′
3, y
′
4, y
′
5, y
′
6, y
′
11, y

′
16, y

′
21, y

′
26, y

′
31, y

′
36, y

′
41) = Dob−1(W )

3. Compute Z = (Z1, Z2, Z3, Z4, Z5, Z6, Z11, Z16, Z21, Z6, Z31, Z36, Z41)

4. Set y1 ← Z1, y2 ← Z2, y3 ← Z3, y4 ← Z4, y5 ← Z5, y6 ← Z6, y11 ← Z7, y16 ← Z8,
y21 ← Z9, y26 ← Z10, y31 ← Z11, y36 ← Z12, y41 ← Z13

5. Represent y′ as y′ = Y1...Yk where Yi are vectors of dimension 5

6. By using the left parastrophes \i of the quasigroups ∗i, i = 1, ..., 8, obtain
x′ = X1...Xk, such that: X1 = Y1, X2 = X1\1Y2, X3 = X2\2Y3 and Xi =
Xi−1\3+((i+2)mod6Yi

7. Compute x = S−1(x′)

Table 3.1: Decryption algorithm
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vector is then XORed bit by bit, so that the 160bit vector is reduced to a single bit. The
XORed value is then placed in a synchronization register called Register X. The Register X is
the result, and is sent to component Dobbertin ROM. This is the description of the chain in
Private Matrix, and since the input vector and output vector is 160 bits, the Private Matrix
consists of 160 chains as described.

3.3.2 Modified implementation of Private Matrix

Since input vectors at 160 bits use much area on an integrated circuit, modifications of the
original design is needed so that area can be saved. The modified implementation will take in
32 vectors of length 5, once at a time. The vectors stored in a ROM is now implemented as
an array with 32 vectors of length 5, which corresponds to the input value. Prvate Matrix is
implemented according to block diagram shown as figure 3.3

Figure 3.3: Private Matrix block diagram

The Private Matrix component is implemented as a clocked Moore FSM with five different
states, IDLE, ANDOP, XORING, SYNC and PUSH OUT, as shown in the figure 3.4.

In IDLE, values from the ROMs are written to corresponding signals and en out is set to ’0’
(low). When this is done and the control logic has verified the writing to the signal from rom,
state ANDOP is initiated.

In ANDOP, the logical AND operation is done between the input vector and the corre-
sponding stored vector from the ROM. To illustrate this better, when the counter (cnt) has
value 10, the Private Matrix runs at 11th time. Signal from rom xxx (xxx is a number between
1 and 160) will have stored the 11th vector from the ROM array. When this is done, ANDOP
state is finished, and next state will be XORING.

The bit-by-bit XOR operation takes place in the state XORING. This state uses an internal
counter, count xor to keep track of how may times the XOR opeation is done. A temporary
signal, tmp xxx is used to store the temporary value corresponding to the position of the vector
and rom in xxx. An XOR is then done between the tmp xxx and and rom in xxx at position

16



Figure 3.4: Private Matrix state diagram

counter+1. When the counter reaches 3, the 5 bit result from anding input and the stored ROM
vector is bit-by-bit XORed into a single bit, and the state machine shifts state to SYNC.

A modification from the original design is that a new step is being introduced, a SYNC
state. This is to keep syncronization, and to complete the XOR step. Here is a description why
this step is needed. When the Private Matrix runs for the first time, the sync xor xxx get the
value from the xor xxx, the result after the bit-by-bit XOR operation. For the second run and
so on, a new XOR operation is initiated between the xor xxx and the sync xor xxx, the latter
signal has the value of the previous XOR operation. This is necessary to make sure that the
bit-by-bit XOR operation runs as many times as it is supposed to. And when this operation
is done, en out is set to ’1’ (high). That means that the value can be written to register x, a
synchronization register for the XORed bits.

When the counter reaches value 31, it means that the register x contains the result, and the
Private Matrix is ready to send the data to Dobbertin ROM component. This is done in state
PUSH OUT.

3.4 Dobbertin ROM

The module Dobbertin ROM is simply a ROM with 213 ∗ 13 bits size. It implements step 2,
3 and 4 in the decryption procedure of MQQ and is implemented according to figure 3.5 The
decryption top module makes a 13 bit vector of the resultant (ref. table 3.2, step 2) vector from
Private Matrix T which acts as an address. This vector is sent into the ROM. The ROM then
selects the stored value corresponding to the address (ref. table 3.2), and pushes this value on
the outgoing port, data bus. The 13 bit data vector is then written back to the 160 bit register
in the same order as the address vector was made from the Private Matrix T resultant vector
(ref. table 3.2, step 4).

3.5 Sequencer

The sequencer module implements step 5 and 6 in the decryption procedure. It is the most
complex module in the design, as seen in figure 3.6. The state diagram is listed in figure 3.7.

Again, a FSM type Moore is used to implement the functionality of the sequencer. In the
INIT state, the 160bit input signal from the Dobbertin ROM is split up in an array consisting
of 32 vector with length of 5 bits. When this is done, current state changes to MUX2 OUT.
Here the first element of the array is being sent through the multiplexer since the selector is
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Figure 3.5: Dobbertin ROM block diagram

Figure 3.6: Sequencer block diagram
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Figure 3.7: Sequencer state diagram

set to ’0’,and becomes the first element in a similar array which will be the result that the
secuencer module generates. The first element is written in the output array in state SYNC.
The counters are increased by 1, and the state machine shifts to state MUX31 out. Selector
of MUX 2 is set to ’1’ because the values that are supposed to go through that MUX will not
be the first element. Then the output from MUX 31 will be the 5 least significant bits in a
10 bit vector, the most sigificant bits are the 5 bit vector from MUX 2. The 10 bit vector is
an address, which is the input to the Master ROM. After Master ROM has done its job, the
result will go through MUX 2 and written on the output register, and also be used as feedback
for the new address to be sent into Master ROM. This procedure will continue until counter 2
reaches value 31, which means that all 160 bits are processed by the sequencer and are ready
to be written to the output register, and the value is used by Private Matrix S as input.

3.5.1 Master ROM

The Master ROM is a subcomponent to the sequencer. It has 8 ROM units consisting of 5
bit vectors. Each ROM has an address space of 10 bits, which means that each ROM has 210

vectors stored. There is also a control ROM, which has 25 3bit vectors, which is a selector
that determines which of the 8 ROM is to be used. The control ROM is being controlled by
a counter. In this implementation this counter is located in the sequencer(counter 2), and the
value from the counter is one of the input ports. This is shown in figure 3.8.

When a 10 bit address is generated in the sequencer (a join of the values from mux31 and
mux2 with the value from mux2 as the most significant bits), the address is written on the
output port. The Master ROM then selects the corresponding 5 bit value from all 8 ROMs.
Then the counter selects a value from the control ROM, and it is this value who selects which
data is to be written on the data bus output port.
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Figure 3.8: Master ROM block diagram
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Chapter 4

Results

In this chapter, the results from the simulation will be presented and analyzed.

4.1 Synthesis of the design

The design has been synthesized against two different FPGAs. These are Xilinx Virtex 2, model
xc2v1000-fg456 (speed grade -4) and Xilinx Virtex 5, xc5vfx70-1ff1136 (speed grade -1). The
Virtex 5 FPGA has a PowerPC CPU core embedded. The reason that two different FPGAs
were used was to illustrate differences in area cost and why a modern FPGA will be required for
further implementation of this algorithm. Table 4.1 shows an overview of the synthesis results
against the two different FPGAs, the full synthesis report for Virtex 5 is added in the appendix.

4.2 Simulation

To verify the functionality, simulation has been done to make sure that the components work
as intended and uncover design errors. All the components have been simulated and verified
separately during the design period, and the design has also been simulated as one unit.

4.2.1 Decryption

This is the top module which controls all sub components. It is in Decryption the data flow
from one module to the next is controlled. Figure 4.1 shows the startup for the Decryption.

When reset = ’1’ (high), the most important signals are set to ’0’ (low). This is necessary
to rule out odd behaviour from the start, and to make sure that the right initial values are set
in the different signals. Before en in is set to ’1’, there is a period of three clock sycles where
both reset and en in is ’0’. This is being done to make sure nothing happens. The intension is
that the design should run only when every component’s en in = ’1’.

FPGA Slice Registers Slice Register usage LUTs LUT usage Frequency
xc2v1000-fg456 6,629 64% 17,773 173% 90.754 MHz
xc5vfx70-1ff1136 5,910 13% 7,703 17% 214.000 MHz

Table 4.1: Synthesis results of the MQQ decryption procedure
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Figure 4.1: Simulation of startup

4.2.2 Private Matrix

Simulation of Private Matrix T and Private Matrix S is shown in figure 4.2. Since there are two
instances of Private Matrix (two instances from the same source code), only simulation results
from Private Matrix T will be presented at first.

Figure 4.2: Simulation of Private matrix

4.2.3 Dobbertin ROM

The only thing Dobbertin ROM does, is to select a value from ROM based on the 13 bit
address bus which serves as an input. Figure 4.3 shows that this is the case.

4.2.4 Sequencer

Simulation results from the startup of sequencer is shown in figure 4.4.
As mentioned before, the sequencer will not process the input vector before the sequencer’s

en in signal is set to ’1’. From there, the sequencer shows behavior as expected. But this will
be further discussed in the chapter Discussion.
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Figure 4.3: Simulation of Dobbertin ROM

Figure 4.4: Simulation of Sequencer

Master ROM

The Master ROM component is an underlying circuit which is being controlled by the sequencer.
Simulation results are presented in figure 4.5.

Figure 4.5: Simulation of Master ROM
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Chapter 5

Discussion and conlusion

5.1 Discussion

Here the results from the synthesis and simulation will be analyzed and discussed. The synthesis
uncovered problems with the design that should be analyzed and corrected, as part of future
improvements. So, suggestions for future work will also be presented in this section.

5.1.1 Synthesis

As the synthesis results indicated by table 4.1, the design takes up quite much area of the
FPGA. The oldest FPGA the design was synthesized aginst, xc2v1000-fg456 didn’t have enough
available resources so that the design could be physically implemented onto this FPGA. With
the use of xc5vfx70-1ff1136 as the FPGA, the design could be implemented. But the results
also show that physically area consumption of the design is significally higher on the older
xc2v1000 than using xc5vfx70. The reason for this is that xc2v1000 offer 4-input Look-Up
Table (LUT)s, but the newer xc5vfx70 offer 6-input LUTs. This causes more efficient area
exploitation, therefore the number of used LUTs are lower with xc5vfx70 than with xc2v1000.
By doing synthesis against two different FPGAs made it possible to see wether this design was
possible to realize on an older FPGA. The xc2v1000 is available for use when needed without
spending financial resources.

Another problem that was uncovered after the synthesis was seemingly caused by the syn-
thesis tool itself. Both FPGAs have dedicated Random Access Memory (RAM) blocks available,
socalled block RAM. The main reason that this design takes up so much resources of an FPGA
is because of all the ROM blocks in the design. There are many ROM blocks, and especially
the ROMs in Dobbertin ROM and Master ROM use a large amout of resources on the FPGA
(213 ∗ 13 bit for Dobbertin ROM and eight 210 ∗ 5 bit ROM units inside the Master ROM).
During synthesis one of the messages was that the synthesis tool was unable to implement the
ROM blocks as read-only block RAM. Instead LUTs were used to implement the ROMs. The
user was left to look for further software updates. It is clear that if the ROM blocks had been
implemented as read-only block RAM, the area usage would been significally reduced. The
reason for this can either be that the synthesis tool currently is unable to use the block RAM
resources, that the ROMs have not been defined properly in the source code, or that the ROMs
don’t fit the shape of the block RAM. Further investigation of this problem is needed, because
solving this problem can reduce area consumption tremendously.

Synthesis against xc5vfx70 also showed that this implementation infact takes up larger area
than the original implementation [3]. The reason for this is at this point unknown and has to
be further investigated and corrected.
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5.1.2 Implementation and simulation

During the simulation, some irregularities were uncovered in some of the modules. It is possible
that these problems can cause the hardware implementation to produce unwanted results.

Private Matrix

During the Private Matrix operation (both Private Matrix T and Private Matrix S) the 160 bit
output vector only consisted of ’0’. Figure 5.1 shows this.

Figure 5.1: Problem with Private Matrix

Though it seems that the Private Matrix state machine works as expected, it is unclear
why the register x vector, and the following output vector elements always are ’0’. It can have
something to do with the values itself. The input vector is to be ANDed with a corresponding
ROM vector, and then bit-by-bit XORed downto a single bit. It is possible that the current
values, both the test vector defined as dec input in the Decryption top module and the stored
values inside the ROMs in Private Matrix after an AND and bit-by-bit XOR can give ’0’ as
a result. All ROMs have the same values in this implementation, so if one chain gives ’0’, all
chains will give ’0’ at the end.

There was difficult to create ROMs with different values inside Private Matrix. There-
fore, future work will include giving different values to the 160 ROMs inside Private Matrix.
Hopefully, the simulation result will then be different than showed here.

Dobbertin ROM

When reset = ’1’ all signals defined when reset = ’1’ will be set to ’0’ at once. But for en out
to be ’0’ after a reset, it takes one extra clock cycle, as shown in figure 5.2. But the reason for
this is that en out always has the current value of en in. Therefore, when en in is forced to ’0’
in the simulation, it will take one extra clock cycle before en out is ’0’. In general, when en in
changes value, it will take one clock cycle before en out gets the same value. The Dobbertin
ROM works as expected anyway, so this doesn’t impact the results. But a problem will be that
this signal doesn’t reset properly when reset = ’1’.
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Figure 5.2: Dobbertin ROM simulation deviation

Master ROM

As figure 4.5 shows, Master ROM works as expected at first. But after Master ROM has been
running a few times, it starts to show abnormal behaviour, as figure 5.3 will show.

Figure 5.3: Master ROM simulation problem

When counter in Master ROM increases by 1, it takes one clock cycle before the mux31
sends out the next value. After two clock cycles the address bus is sent into the Master ROM.
At the same time, a value is written on the data bus. Accordingly, this value is written to
sync mr, the syncronization register in the sequencer for values from Master ROM on the next
clock cycle, and in the next clock cycle this value is sent through the mux2 in the sequencer.
But a new value is written on the data bus inside Master ROM two clock periodes after the
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data bus has been written first time after the counter increase. This incident is marked in figure
5.3. By studying the simulation it appears that it is the ROM values fetched from the previous
iteration of Master ROM that are being written to the data bus, and then sent back to the
sequencer. The last write is the right value, but is not being used as it should be. This is a
timing problem, which must be solved in order to realize this design. The output port data bus
can’t get the right value in time before the old value is being sent into the sequencer. One
possible solution is to implement the Master ROM as an FSM. In that way it will be easier to
control the data flow and make sure that the right value is being used at the right time. The
Master ROM is currently not implemented as an FSM, therefore no data flow control exists for
Master ROM.

Data and keys

In this implementation real keys and authentic data has not been used. The main reason for this
is that the focus has been on implementing the functionality of the decryption scheme. When
the actual realization is finished, key generation has been implemented, either in software or
hardware. There is no module that generates keys in this design. The test data has been
a 160bit vector with random data (’0’ and ’1’), the register dec input in the Decryption top
module.

To temporary implement the private key, ROM blocks with random data has been imple-
mented. In an actual realization of MQQ the ROM blocks must be replaced with RAM blocks.
This will make it possible to change the keys in use, which again makes it possible to use the
completed design as a general purpose MQQ hardware accelerator. A realization with fixed
keys will not be useful in an eventual production of the design.

5.2 Conclusion

This report has covered the hardware implementation of MQQ. The functionality has been
implemented and verified through simulation in Modelsim, but there exist design flaws which
must be corrected before physical realization of MQQ on an FPGA can be implemented. The
flaws are uncovered by simulation and synthesis of the design.

5.3 Contributors

There are people who have contributed so that the author has been able to implement the de-
cryption scheme of MQQ. Especially PhD student Mohamed El-Hadedy at Q2S has contributed
with lots of information about the original implementation. This information has been crucial
in the design process.
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Chapter 6

Abbreviations

RSA Rivest-Shamir-Adleman

DH Diffie-Hellman

AES Advanced Encryption Standard

DES Data Encryption Standard

3DES Triple Data Encryption Standard (DES)

MQQ Multivariate Quadratic Quasigroups

SSH Secure SHell

SSL Secure Socket Layer

MIT Massachusetts Institute of Technology

ECC Elliptic curve cryptography

FSM Finite State Machine

VHSIC Very-High-Speed Integrated Circuits

VHDL VHSIC Hardware Description Language

FPGA Field-programmable Gate Array

LUT Look-Up Table

ROM Read Only Memory

RAM Random Access Memory

TLS Transport Layer Security
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Appendix A

Code listing

A.1 VHDL code

A.1.1 Decryption

Listing A.1: Decryption top level component
1 −−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−
2 −− Company : NTNU

3 −− Engineer : S t i g F j e l l s k a a l n e s

4 −−
5 −− Create Date : 13 : 14 : 48 09/26/2008

6 −− Design Name :

7 −− Module Name : d e c r y p t i on − r t l

8 −− Pro j e c t Name :

9 −− Target Dev i ce s :

10 −− Tool v e r s i o n s :

11 −− Des c r i p t i on :

12 −−
13 −− Dependencies :

14 −−
15 −− Rev i s i on :

16 −− Rev i s i on 0 .01 − F i l e Created

17 −− Add i t i o na l Comments :

18 −−
19 −−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−
20 l ibrary IEEE ;

21 use IEEE . STD LOGIC 1164 .ALL;

22 use IEEE .STD LOGIC ARITH.ALL;

23 use IEEE .STD LOGIC UNSIGNED.ALL;

24
25 −−−− Uncomment t h e f o l l o w i n g l i b r a r y d e c l a r a t i o n i f i n s t a n t i a t i n g

26 −−−− any X i l i n x p r im i t i v e s in t h i s code .

27 −− l i b r a r y UNISIM ;

28 −−use UNISIM . VComponents . a l l ;

29
30 entity decrypt ion i s

31 port (

32 c l k : in s t d l o g i c ;

33 r e s e t : in s t d l o g i c ;

34 en in : in s t d l o g i c ;

35 inputs : in s t d l o g i c v e c t o r (159 downto 0) ;

36 outputs : out s t d l o g i c v e c t o r (159 downto 0) ;

37 en out : out s t d l o g i c

38 ) ;

39
40 end decrypt ion ;

41
42 architecture r t l of decrypt ion i s

43
44 type s t a t e s i s (IDLE ,SEND TO PM T,RECV FROM PM T,SEND TO DOB,

45 RECV FROM DOB,SEND TO SEQ,RECV FROM SEQ,

46 SEND TO PM S,RECV FROM PM S,SEND) ;

47
48 component p r i v a t e ma t r i x t

49 port (

50 c l k : in s t d l o g i c ;

51 r e s e t : in s t d l o g i c ;

52 en in : in s t d l o g i c ;

53 input : in s t d l o g i c v e c t o r (4 downto 0) ;

33



54 cnt : in i n t e g e r range 0 to 31 ;

55 output : out s t d l o g i c v e c t o r (159 downto 0) ;

56 en out : out s t d l o g i c

57 ) ;

58 end component ;

59
60 component dobbert in rom −− d e f i n i n g t h e Dobber t in component

61 −− in t h e d e c r y p t i on top l e v e l

62 port (

63 c l k : in s t d l o g i c ;

64 r e s e t : in s t d l o g i c ;

65 en in : in s t d l o g i c ;

66 addres s bus : in s t d l o g i c v e c t o r (12 downto 0) ;

67 en out : out s t d l o g i c ;

68 data bus : out s t d l o g i c v e c t o r (12 downto 0)

69 ) ;

70 end component ;

71
72 component sequencer

73 port (

74 c l k : in s t d l o g i c ;

75 r e s e t : in s t d l o g i c ;

76 en in : in s t d l o g i c ;

77 i nput s eq : in s t d l o g i c v e c t o r (159 downto 0) ;

78 en out : out s t d l o g i c ;

79 output seq : out s t d l o g i c v e c t o r (159 downto 0)

80 ) ;

81 end component ;

82
83 component p r i v a t e ma t r i x s

84 port (

85 c l k : in s t d l o g i c ;

86 r e s e t : in s t d l o g i c ;

87 en in : in s t d l o g i c ;

88 input : in s t d l o g i c v e c t o r (4 downto 0) ;

89 cnt : in i n t e g e r range 0 to 31 ;

90 output : out s t d l o g i c v e c t o r (159 downto 0) ;

91 en out : out s t d l o g i c

92 ) ;

93 end component ;

94
95 signal s tate , n ex t s t a t e : s t a t e s ;

96 signal dec input : s t d l o g i c v e c t o r (159 downto 0) ;

97 signal dec output : s t d l o g i c v e c t o r (159 downto 0) ;

98 signal r e su l t pmt : s t d l o g i c v e c t o r (159 downto 0) ;

99 signal r e su l t pms : s t d l o g i c v e c t o r (159 downto 0) ;

100 signal r e s u l t s e q : s t d l o g i c v e c t o r (159 downto 0) ;

101 signal s e q i n : s t d l o g i c v e c t o r (159 downto 0) ;

102 signal dob vec to r i n : s t d l o g i c v e c t o r (12 downto 0) ;

103 signal dob vector out : s t d l o g i c v e c t o r (12 downto 0) ;

104 signal count t : i n t e g e r range 0 to 31 ;

105 signal count s : i n t e g e r range 0 to 31 ;

106 signal sh i f t pmt : s t d l o g i c v e c t o r (4 downto 0) ;

107 signal sh i f t pms : s t d l o g i c v e c t o r (4 downto 0) ;

108 signal en in pm t : s t d l o g i c ;

109 signal en in pm s : s t d l o g i c ;

110 signal en in dob : s t d l o g i c ;

111 signal en i n s e q : s t d l o g i c ;

112 signal en out s eq : s t d l o g i c ;

113 signal en out pm t : s t d l o g i c ;

114 signal en out pm s : s t d l o g i c ;

115 signal en out dob : s t d l o g i c ;

116
117 begin

118 DR: DOBBERTIN ROM −− i n i t i a l i z i n g t h e Dobber t in

119 −− ROM component in t h e d e c r y p t i on −− c i r c u i t

120 port map(

121 c l k => clk ,

122 r e s e t => r e s e t ,

123 en in => en in dob ,

124 en out => en out dob ,

125 addres s bus => dob vector in ,

126 data bus => dob vector out

127 ) ;

128
129 PM T: PRIVATE MATRIX T −− i n i t i a l i z i n g t h e Pr i v a t e Matr ix

130 −− (T) component in t h e d e c r y p t i on

131 −− c i r c u i t

132 port map(

133 c l k => clk ,

134 r e s e t => r e s e t ,

135 en in => en in pm t ,

136 input => sh i f t pmt ,

137 cnt => count t ,
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138 output => resu l t pmt ,

139 en out => en out pm t

140 ) ;

141
142 SEQ: SEQUENCER −− i n i t i l i z i n g t h e s equence r

143 −− component in t h e d e c r y p t i on

144 −− c i r c u i t

145
146 port map(

147 c l k => clk ,

148 r e s e t => r e s e t ,

149 en in => en in s eq ,

150 i nput s eq => s eq in ,

151 en out => en out seq ,

152 output seq => r e s u l t s e q

153 ) ;

154
155 PM S: PRIVATE MATRIX T −− i n i t i a l i z i n g t h e Pr i v a t e Matr ix

156 −− (T) component in t h e d e c r y p t i on

157 −− c i r c u i t

158 port map(

159 c l k => clk ,

160 r e s e t => r e s e t ,

161 en in => en in pm s ,

162 input => sh i f t pms ,

163 cnt => count s ,

164 output => resu lt pms ,

165 en out => en out pm s

166 ) ;

167
168 running : process ( c lk , en in )

169 begin

170 i f ( c lk ’ event and c l k = ’1 ’ ) then

171 i f ( r e s e t = ’1 ’ ) then

172 s t a t e <= IDLE ;

173
174 e l s i f ( en in = ’1 ’ ) then

175 s t a t e <= nex t s t a t e ;

176
177 end i f ;

178 end i f ;

179 end process ;

180
181 output dec : process ( c lk , en in , s t a t e )

182 begin

183 i f ( c lk ’ event and c l k = ’1 ’ ) then

184 i f ( r e s e t = ’1 ’ ) then

185 dob vec to r i n <= ( others => ’ 0 ’ ) ;

186 dec input <= ( others => ’ 0 ’ ) ;

187 dec output <= ( others => ’ 0 ’ ) ;

188 −− r e s u l t pm t <= ( o t h e r s => ’ 0 ’ ) ;

189 −− r e s u l t pms <= ( o t h e r s => ’ 0 ’ ) ;

190 −− r e s u l t s e q <= ( o t h e r s => ’ 0 ’ ) ;

191 outputs <= ( others => ’ 0 ’ ) ;

192 sh i f t pmt <= ( others => ’ 0 ’ ) ;

193 sh i f t pms <= ( others => ’ 0 ’ ) ;

194 en out <= ’0 ’ ;

195 en in dob <= ’0 ’ ;

196 en in pm t <= ’0 ’ ;

197 en in pm s <= ’0 ’ ;

198 −− en ou t do b <= ’0 ’ ;

199 −− e n o u t s e q <= ’0 ’ ;

200 en i n s e q <= ’0 ’ ;

201 count t <= 0;

202 count s <= 0;

203
204 s e q i n <= ( others => ’ 0 ’ ) ;

205
206
207 e l s i f ( en in = ’1 ’ ) then

208 case ( s t a t e ) i s

209 when IDLE =>

210
211 dec input <= ”

1001101101001111001100101100110110011011010011110011001011001101100110110100111100110010110011011001101101001111001100101100110110011011010011110011001011001101
” ;

212 en in pm t <= ’0 ’ ;

213 i f ( count t <= 31) then

214 count t <= 0;

215 end i f ;

216
217
218 when SEND TO PM T =>

219 en in pm t <= ’1 ’ ;
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220 i f ( count t = 31 and en out pm t = ’1 ’ ) then

221 null ;

222 else

223 sh i f t pmt <= dec input ((4+( count t ∗5) ) downto (0+( count t ∗5) ) ) ;

224 i f ( en out pm t = ’1 ’ ) then

225 count t <= count t + 1 ;

226 end i f ;

227 end i f ;

228
229 when RECV FROM PM T =>

230
231 case ( r e su l t pmt ) i s

232 when ( ”
ZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZ
” ) =>

233 null ;

234 when others =>

235 en in dob <= ’1 ’ ;

236 end case ;

237
238 when SEND TO DOB =>

239 en in pm t <= ’0 ’ ;

240 en in dob <= en out pm t ;

241 dob vec to r i n (5 downto 0) <= resu l t pmt (5 downto 0) ;

242 dob vec to r i n (6) <= resu l t pmt (10) ;

243 dob vec to r i n (7) <= resu l t pmt (15) ;

244 dob vec to r i n (8) <= resu l t pmt (20) ;

245 dob vec to r i n (9) <= resu l t pmt (25) ;

246 dob vec to r i n (10) <= resu l t pmt (30) ;

247 dob vec to r i n (11) <= resu l t pmt (35) ;

248 dob vec to r i n (12) <= resu l t pmt (40) ;

249
250 when RECV FROM DOB =>

251 i f ( en out dob = ’1 ’ ) then

252 s e q i n <= resu l t pmt ;

253 case ( dob vector out ) i s

254 when ”ZZZZZZZZZZZZZ” =>

255 null ;

256
257 when others =>

258 s e q i n (5 downto 0) <= dob vector out (5 downto 0) ;

259 s e q i n (10) <= dob vector out (6) ;

260 s e q i n (15) <= dob vector out (7) ;

261 s e q i n (20) <= dob vector out (8) ;

262 s e q i n (25) <= dob vector out (9) ;

263 s e q i n (30) <= dob vector out (10) ;

264 s e q i n (35) <= dob vector out (11) ;

265 s e q i n (40) <= dob vector out (12) ;

266 −−en ou t do b <= ’0 ’ ;

267 end case ;

268 end i f ;

269
270 when SEND TO SEQ =>

271 en i n s e q <= ’1 ’ ;

272
273 when RECV FROM SEQ =>

274 en i n s e q <= ’0 ’ ;

275 when SEND TO PM S =>

276 en in pm s <= ’1 ’ ;

277 i f ( count s = 31 and en out pm s = ’1 ’ ) then

278 null ;

279 else

280 sh i f t pms <= r e s u l t s e q ((4+( count s ∗5) ) downto (0+( count s ∗5) ) ) ;

281 i f ( en out pm s = ’1 ’ ) then

282 count s <= count s + 1 ;

283 end i f ;

284 end i f ;

285
286 when RECV FROM PM S =>

287 en in pm s <= ’0 ’ ;

288 dec output <= resu l t pms ;

289
290 when SEND =>

291 outputs <= dec output ;

292 when others =>

293 null ;

294 end case ;

295 end i f ;

296 end i f ;

297 end process ;

298
299 −− c a l c u l a t e s nex t s t a t e

300
301 nex t s t a t e d e c : process ( s tate , count t , en out pm t ,
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302 en out seq , count s , en out pm s )

303 begin

304 nex t s t a t e <= sta t e ;

305
306 case ( s t a t e ) i s

307 −−
308 −−
309 when IDLE =>

310 nex t s t a t e <= SEND TO PM T;

311
312 −− r e c e i v e s data from p r i v a t e matr ix on l y when

313 −− coun te r r eache s 31 , when the p r i v a t e matr ix i s done

314 −− p r o c e s s i n g t h e 160 b i t da ta

315 when SEND TO PM T =>

316 i f ( count t = 31 and en out pm t = ’1 ’ ) then

317 nex t s t a t e <= RECV FROM PM T;

318 else

319 nex t s t a t e <= SEND TO PM T;

320
321 end i f ;

322
323 −− i f t h e data i s not v a l i d , new data i s b e i n g imported

324 −− and the s t a t e machine moves back to IDLE .

325 −− e l s e , send data to d o b b e r t i n ROM

326 when RECV FROM PM T =>

327 case r e su l t pmt i s

328 when ( ”
ZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZ
” ) =>

329 nex t s t a t e <= IDLE ;

330 when others =>

331 nex t s t a t e <= SEND TO DOB;

332 end case ;

333
334 when SEND TO DOB =>

335 nex t s t a t e <= RECV FROM DOB;

336
337 when RECV FROM DOB =>

338 nex t s t a t e <= SEND TO SEQ;

339
340 when SEND TO SEQ =>

341 case ( en out s eq ) i s

342 when ’ 0 ’ =>

343 nex t s t a t e <= SEND TO SEQ;

344 when ’ 1 ’ =>

345 nex t s t a t e <= RECV FROM SEQ;

346 when others =>

347 nex t s t a t e <= IDLE ;

348 end case ;

349
350 when RECV FROM SEQ =>

351 nex t s t a t e <= SEND TO PM S;

352 when SEND TO PM S =>

353 i f ( count s = 31 and en out pm s = ’1 ’ ) then

354 nex t s t a t e <= RECV FROM PM S;

355 else

356 nex t s t a t e <= SEND TO PM S;

357 end i f ;

358
359 when RECV FROM PM S =>

360 case r e su l t pmt i s

361 when ( ”
ZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZ
” ) =>

362 nex t s t a t e <= IDLE ;

363 when others =>

364 nex t s t a t e <= SEND;

365 end case ;

366
367 when SEND =>

368 nex t s t a t e <= IDLE ;

369
370 when others =>

371 nex t s t a t e <= IDLE ;

372
373 end case ;

374 end process ;

375
376
377 end r t l ;
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A.1.2 Private Matrix T

Listing A.2: Private Matrix (T) component
1 −−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−
2 −− Company : NTNU

3 −− Engineer : S t i g F j e l l s k a a l n e s

4 −−
5 −− Create Date : 13 : 15 : 38 09/26/2008

6 −− Design Name :

7 −− Module Name : p r i v a t e ma t r i x − Behav i o ra l

8 −− Pro j e c t Name :

9 −− Target Dev i ce s :

10 −− Tool v e r s i o n s :

11 −− Des c r i p t i on :

12 −−
13 −− Dependencies :

14 −−
15 −− Rev i s i on :

16 −− Rev i s i on 0 .01 − F i l e Created

17 −− Add i t i o na l Comments :

18 −−
19 −−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−
20 l ibrary IEEE ;

21 use IEEE . STD LOGIC 1164 .ALL;

22 use IEEE .STD LOGIC ARITH.ALL;

23 use IEEE .STD LOGIC UNSIGNED.ALL;

24
25 −−−− Uncomment t h e f o l l o w i n g l i b r a r y d e c l a r a t i o n i f i n s t a n t i a t i n g

26 −−−− any X i l i n x p r im i t i v e s in t h i s code .

27 −− l i b r a r y UNISIM ;

28 −−use UNISIM . VComponents . a l l ;

29
30 entity p r i v a t e ma t r i x t i s

31 port (

32 c l k : in s t d l o g i c ;

33 r e s e t : in s t d l o g i c ;

34 en in : in s t d l o g i c ;

35 input : in s t d l o g i c v e c t o r (4 downto 0) ;

36 cnt : in i n t e g e r range 0 to 31 ;

37 output : out s t d l o g i c v e c t o r (159 downto 0) ;

38 en out : out s t d l o g i c

39 ) ;

40
41 end p r i v a t e ma t r i x t ;

42
43 architecture Behaviora l of p r i v a t e ma t r i x t i s

44
45 type p r i v s t a t e i s (IDLE ,ANDOP,XORING,SYNC,PUSH OUT) ;

46
47 −− t h e ROM components

48 type pm rom i s array ((32−1) downto 0) of s t d l o g i c v e c t o r (4 downto 0) ;

49
50 constant rom 1 : pm rom := (

51 ”01111” , ”10001” , ”10001” , ”11001” , ”01110” , ”11000” , ”00111” , ”01001” ,

52 ”11111” , ”01111” , ”01000” , ”01001” , ”00110” , ”00100” , ”01011” , ”11000” ,

53 ”11011” , ”01000” , ”10000” , ”00011” , ”01000” , ”10010” , ”00101” , ”01101” ,

54 ”11011” , ”00001” , ”10111” , ”11110” , ”10110” , ”01110” , ”10110” , ”11011”

55 ) ;

56 |
57 |
58 |
59 |
60 |
61
62 constant rom 160 : pm rom := (

63 ”01111” , ”10001” , ”10001” , ”11001” , ”01110” , ”11000” , ”00111” , ”01001” ,

64 ”11111” , ”01111” , ”01000” , ”01001” , ”00110” , ”00100” , ”01011” , ”11000” ,

65 ”11011” , ”01000” , ”10000” , ”00011” , ”01000” , ”10010” , ”00101” , ”01101” ,

66 ”11011” , ”00001” , ”10111” , ”11110” , ”10110” , ”01110” , ”10110” , ”11011”

67 ) ;

68
69
70 signal and rom in 1 : s t d l o g i c v e c t o r (4 downto 0) ;

71 − − − −
72 signal and rom in 160 : s t d l o g i c v e c t o r (4 downto 0) ;

73
74 signal tmp 1 : s t d l o g i c ;

75 − − − −
76 signal tmp 160 : s t d l o g i c ;

77
78 signal from rom 1 : s t d l o g i c v e c t o r (4 downto 0) ;

79 − − − −
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80 signal from rom 160 : s t d l o g i c v e c t o r (4 downto 0) ; signal r e g i s t e r x : s t d l o g i c v e c t o r
(159 downto 0) ;

81 −− s i g n a l cn t : i n t e g e r range 0 to 31 := 0 ;

82 signal count xor : i n t e g e r range 0 to 4 := 0 ;

83
84 signal xor 1 : s t d l o g i c ;

85 signal sync xor 1 : s t d l o g i c ;

86 − − − −
87 signal xor 160 : s t d l o g i c ;

88 signal sync xor 160 : s t d l o g i c ;

89
90 signal enab le out : s t d l o g i c ;

91 signal s tate , n ex t s t a t e : p r i v s t a t e ;

92
93 begin

94 sync run : process ( c lk , en in , enab le out )

95 begin

96 i f ( c lk ’ event and c l k = ’1 ’ ) then

97 i f ( r e s e t = ’1 ’ ) then

98 r e g i s t e r x <= ( others => ’ 0 ’ ) ;

99 en out <= ’0 ’ ;

100 s t a t e <= IDLE ;

101 −−cnt <= 0;

102 −−coun t xo r <= 0;

103 e l s i f ( en in = ’1 ’ ) then

104 s t a t e <= nex t s t a t e ;

105 en out <= enab le out ;

106 i f ( cnt = 31 and enab le out = ’1 ’ ) then

107 r e g i s t e r x (0) <= sync xor 1 ;

108 − − − −
109 r e g i s t e r x (159) <= sync xor 160 ;

110 end i f ;

111 end i f ;

112 end i f ;

113 end process ;

114
115 −− ou t pu t d e c i s made synchronous , so t h a t a l l s i g n a l s remember t h e i r

116 −− va l u e a t a l l t imes when not s e t aga in

117 output dec : process ( c lk , s tate , cnt , count xor , input , r e g i s t e r x )

118 begin

119 i f ( c lk ’ event and c l k = ’1 ’ ) then

120
121 i f ( r e s e t = ’1 ’ ) then

122 output <= ( others => ’ 0 ’ ) ;

123 enab le out <= ’0 ’ ;

124 e l s i f ( en in = ’1 ’ ) then

125
126 case ( s t a t e ) i s

127
128 when IDLE =>

129
130 −− makes sure t h a t en ou t po r t i s s e t t o ’0 ’

131 enab le out <= ’0 ’ ;

132 output <= ( others => ’ 0 ’ ) ;

133 from rom 1 <= rom 1 ( cnt ) ;

134 − − −
135 from rom 160 <= rom 160 ( cnt ) ;

136
137 when ANDOP =>

138 −− makes t h e l o g i c a l and ope r a t i on between the inpu t

139 −− va l u e and the s t o r e d va l u e i n s i d e t h e r e s p e c t i v e

140 −− ROM

141 and rom in 1 <= from rom 1 and input ;

142 − − −
143 and rom in 160 <= from rom 160 and input ;

144
145 when XORING =>

146 −− t h e a c t u a l b i t−by−b i t xor op e r a t i on

147 tmp 1 <= and rom in 1 ( count xor ) ;

148 xor 1 <= and rom in 1 ( count xor+1) xor tmp 1 ;

149 − − − − −
150 tmp 160 <= and rom in 160 ( count xor ) ;

151 xor 160 <= and rom in 160 ( count xor+1) xor tmp 160 ;

152
153 i f not ( count xor = 3) then

154 count xor <= count xor + 1 ;

155 end i f ;

156
157 when SYNC =>

158 −− s e t s t h e xor coun te r to 0

159 count xor <= 0;

160 −− keep s yn c h r on i z a t i o n o f t h e xor ’ ed b i t s

161 i f ( cnt = 0) then

162 sync xor 1 <= xor 1 ;
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163 − − −
164 sync xor 160 <= xor 160 ;

165
166 enab le out <= ’1 ’ ;

167 −− does t h e l a s t xor s t e p between the p r e v i o u s

168 −− and the cu r r en t 5 b i t i npu t v e c t o r

169 else

170 sync xor 1 <= xor 1 xor sync xor 1 ;

171 − − − −
172 sync xor 160 <= xor 160 xor sync xor 160 ;

173 enab le out <= ’1 ’ ;

174 end i f ;

175
176 when PUSH OUT =>

177 −− pushes out t h e p ro c e s s ed v e c t o r on ou tpu t

178 enab le out <= ’1 ’ ;

179 output <= r e g i s t e r x ;

180
181 when others =>

182
183 enab le out <= ’0 ’ ;

184 from rom 1 <= ( others => ’ 0 ’ ) ;

185 − − −
186 from rom 160 <= ( others => ’ 0 ’ ) ;

187
188 end case ;

189 end i f ;

190 end i f ;

191 end process ;

192
193 nex t s t a t e d e c : process ( s tate , from rom 1 , input , cnt , count xor )

194 begin

195 nex t s t a t e <= sta t e ;

196 case ( s t a t e ) i s

197 when IDLE =>

198 −− makes sure t h a t from rom has t h e c o r r e c t v a l u e

199 −− as to t h e running t ime g i v en by s i g n a l cn t

200 i f ( from rom 1 = rom 1 ( cnt ) ) then

201 nex t s t a t e <= ANDOP;

202 end i f ;

203 when ANDOP =>

204 nex t s t a t e <= XORING;

205 when XORING =>

206 i f ( count xor < 3) then

207 nex t s t a t e <= XORING;

208 else

209 nex t s t a t e <= SYNC;

210 end i f ;

211 when SYNC =>

212 i f ( cnt = 31) then

213 nex t s t a t e <= PUSH OUT;

214 else

215 nex t s t a t e <= IDLE ;

216 end i f ;

217 when PUSH OUT =>

218 nex t s t a t e <= IDLE ;

219 when others =>

220 nex t s t a t e <= IDLE ;

221 end case ;

222 end process ;

223
224 end Behaviora l ;
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A.1.3 Dobbertin ROM

Listing A.3: Dobbertin ROM component
1 −−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−
2 −− Company : NTNU

3 −− Engineer : S t i g F j e l l s k a a l n e s

4 −−
5 −− Create Date : 13 : 16 : 20 09/26/2008

6 −− Design Name :

7 −− Module Name : dobbe r t i n rom − Behav i o ra l

8 −− Pro j e c t Name :

9 −− Target Dev i ce s :

10 −− Tool v e r s i o n s :

11 −− Des c r i p t i on :

12 −−
13 −− Dependencies :

14 −−
15 −− Rev i s i on :

16 −− Rev i s i on 0 .01 − F i l e Created

17 −− Add i t i o na l Comments :

18 −−
19 −−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−
20 l ibrary IEEE ;

21 use IEEE . STD LOGIC 1164 .ALL;

22 use IEEE .STD LOGIC ARITH.ALL;

23 use IEEE .STD LOGIC UNSIGNED.ALL;

24 use IEEE .STD LOGIC TEXTIO.ALL;

25 −−use IEEE . STD ULOGIC 1164 .ALL;

26 use std . t e x t i o . a l l ;

27
28 −−−− Uncomment t h e f o l l o w i n g l i b r a r y d e c l a r a t i o n i f i n s t a n t i a t i n g

29 −−−− any X i l i n x p r im i t i v e s in t h i s code .

30 −− l i b r a r y UNISIM ;

31 −−use UNISIM . VComponents . a l l ;

32
33 entity dobbert in rom i s

34 port (

35 c l k : in s t d l o g i c ;

36 r e s e t : in s t d l o g i c ;

37 en in : in s t d l o g i c ;

38 addres s bus : in s t d l o g i c v e c t o r (12 downto 0) ;

39 data bus : out s t d l o g i c v e c t o r (12 downto 0) ;

40 en out : out s t d l o g i c

41 ) ;

42 end dobbert in rom ;

43
44 architecture Behaviora l of dobbert in rom i s

45 type d rom i s array ( (2∗∗13)−1 downto 0) of s t d l o g i c v e c t o r (12 downto 0) ;

46 constant dob rom : d rom :=(

47 ”1011110011010” , ” 1100000101100” , ” 0111100011101” , ” 0111101001010” ,

48 − − − − − − −
49 − − − − − − −
50 − − − − − − −
51 ”1011000011101” , ” 1010001110100” , ” 0010100100100” , ” 0011101011000” ) ;

52 −−s i g n a l s e l : s t d l o g i c v e c t o r (2 downto 0) ;

53 begin

54 run : process ( c lk , r e s e t , en in ) i s

55
56 begin

57
58 i f ( c lk ’ event and c l k = ’1 ’ ) then

59 i f ( r e s e t = ’1 ’ ) then

60 data bus<= ( others => ’0 ’) ;

61
62 e l s i f ( en in = ’1 ’) then

63 case addres s bus i s

64 when ”0000000000000” => data bus <= dob rom (0) ;

65 when ”0000000000001” => data bus <= dob rom (1) ;

66 |
67 |
68 |
69 |
70 when ”1111111111110” => data bus <= dob rom (8190) ;

71 when ”1111111111111” => data bus <= dob rom (8191) ;

72
73 when others =>

74 data bus <=(others=>’Z ’ ) ;

75 end case ;

76 end i f ;

77 en out<=en in ;

78 end i f ;

79 end process ;

41



80
81
82
83 end Behaviora l ;
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A.1.4 Sequencer

Listing A.4: Sequencer
1
2 −− Company : NTNU

3 −− Engineer : S t i g F j e l l s k a a l n e s

4 −−
5 −− Create Date : 11 : 26 : 53 10/22/2008

6 −− Design Name :

7 −− Module Name : s equence r − Behav i o ra l

8 −− Pro j e c t Name :

9 −− Target Dev i ce s :

10 −− Tool v e r s i o n s :

11 −− Des c r i p t i on :

12 −−
13 −− Dependencies :

14 −−
15 −− Rev i s i on :

16 −− Rev i s i on 0 .01 − F i l e Created

17 −− Add i t i o na l Comments :

18 −−
19 −−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−
20 l ibrary IEEE ;

21 use IEEE . STD LOGIC 1164 .ALL;

22 use IEEE .STD LOGIC ARITH.ALL;

23 use IEEE .STD LOGIC UNSIGNED.ALL;

24
25 −−−− Uncomment t h e f o l l o w i n g l i b r a r y d e c l a r a t i o n i f i n s t a n t i a t i n g

26 −−−− any X i l i n x p r im i t i v e s in t h i s code .

27 −− l i b r a r y UNISIM ;

28 −−use UNISIM . VComponents . a l l ;

29
30 entity sequencer i s

31 port (

32 c l k : in s t d l o g i c ;

33 r e s e t : in s t d l o g i c ;

34 en in : in s t d l o g i c ;

35 i nput s eq : in s t d l o g i c v e c t o r (159 downto 0) ;

36 en out : out s t d l o g i c ;

37 output seq : out s t d l o g i c v e c t o r (159 downto 0)

38 ) ;

39 end sequencer ;

40
41 architecture Behaviora l of sequencer i s

42
43 component master rom

44 port (

45 c l k : in s t d l o g i c ;

46 r e s e t : in s t d l o g i c ;

47 en in : in s t d l o g i c ;

48 counter : in i n t e g e r range 0 to 31 ;

49 addres s bus : in s t d l o g i c v e c t o r (9 downto 0) ;

50 data bus : out s t d l o g i c v e c t o r (4 downto 0) ;

51 en out : out s t d l o g i c

52 ) ;

53
54 end component ;

55
56 type r eg input i s array ( (2∗∗5)−1 downto 0) of s t d l o g i c v e c t o r (4 downto 0) ;

57 type s t a t e s i s (IDLE ,MUX2 SEL,SEND TO MASTER,RECV MR,MUX31 SEL,SYNC,PUSH) ;

58 signal r eg in , r eg out : r eg input ;

59 signal s e l : s t d l o g i c ;

60 signal counter 1 : s t d l o g i c v e c t o r (4 downto 0) ;

61 signal counter 2 : i n t e g e r range 0 to 31 ;

62 signal mux31 out : s t d l o g i c v e c t o r (4 downto 0) ;

63 signal mux2 out , sync mr : s t d l o g i c v e c t o r (4 downto 0) ;

64 signal to master : s t d l o g i c v e c t o r (9 downto 0) ;

65 signal from master : s t d l o g i c v e c t o r (4 downto 0) ;

66 signal en out mux : s t d l o g i c ;

67 signal en out mar : s t d l o g i c ;

68 signal s tate , n ex t s t a t e : s t a t e s ;

69
70
71 begin

72
73 MA R: master rom −− i n i t i a l i z i n g t h e master rom

74 −− component in t h e s equence r

75 −− c i r c u i t

76 port map(

77 c l k => clk ,

78 r e s e t => r e s e t ,

79 counter => counter 2 ,

43



80 en in => en in ,

81 en out => en out mar ,

82 addres s bus => to master ,

83 data bus => from master

84 ) ;

85 s e c run : process ( c lk , en in , counter 1 , counter 2 )

86
87 begin

88
89 i f ( c lk ’ event and c l k = ’1 ’ ) then

90 i f ( r e s e t = ’1 ’ ) then

91 s t a t e <= IDLE ;

92
93
94 e l s i f ( en in = ’1 ’ ) then

95 s t a t e <= nex t s t a t e ;

96
97 end i f ;

98 end i f ;

99
100 end process ;

101
102 output dec : process ( c lk , en in , s t a t e )

103 begin

104
105 i f ( c lk ’ event and c l k = ’1 ’ ) then

106
107 i f ( r e s e t = ’1 ’ ) then

108 −− a l l s i g n a l s i s s e t t o ’0 ’ when r e s e t = ’1 ’

109 r e g i n (0) <= ( others => ’ 0 ’ ) ;

110 r e g i n (1) <= ( others => ’ 0 ’ ) ;

111 r e g i n (2) <= ( others => ’ 0 ’ ) ;

112 r e g i n (3) <= ( others => ’ 0 ’ ) ;

113 r e g i n (4) <= ( others => ’ 0 ’ ) ;

114 r e g i n (5) <= ( others => ’ 0 ’ ) ;

115 r e g i n (6) <= ( others => ’ 0 ’ ) ;

116 r e g i n (7) <= ( others => ’ 0 ’ ) ;

117 r e g i n (8) <= ( others => ’ 0 ’ ) ;

118 r e g i n (9) <= ( others => ’ 0 ’ ) ;

119 r e g i n (10) <= ( others => ’ 0 ’ ) ;

120 r e g i n (11) <= ( others => ’ 0 ’ ) ;

121 r e g i n (12) <= ( others => ’ 0 ’ ) ;

122 r e g i n (13) <= ( others => ’ 0 ’ ) ;

123 r e g i n (14) <= ( others => ’ 0 ’ ) ;

124 r e g i n (15) <= ( others => ’ 0 ’ ) ;

125 r e g i n (16) <= ( others => ’ 0 ’ ) ;

126 r e g i n (17) <= ( others => ’ 0 ’ ) ;

127 r e g i n (18) <= ( others => ’ 0 ’ ) ;

128 r e g i n (19) <= ( others => ’ 0 ’ ) ;

129 r e g i n (20) <= ( others => ’ 0 ’ ) ;

130 r e g i n (21) <= ( others => ’ 0 ’ ) ;

131 r e g i n (22) <= ( others => ’ 0 ’ ) ;

132 r e g i n (23) <= ( others => ’ 0 ’ ) ;

133 r e g i n (24) <= ( others => ’ 0 ’ ) ;

134 r e g i n (25) <= ( others => ’ 0 ’ ) ;

135 r e g i n (26) <= ( others => ’ 0 ’ ) ;

136 r e g i n (27) <= ( others => ’ 0 ’ ) ;

137 r e g i n (28) <= ( others => ’ 0 ’ ) ;

138 r e g i n (29) <= ( others => ’ 0 ’ ) ;

139 r e g i n (30) <= ( others => ’ 0 ’ ) ;

140 r e g i n (31) <= ( others => ’ 0 ’ ) ;

141 to master <= ( others => ’ 0 ’ ) ;

142 en out <= ’0 ’ ;

143 s e l <= ’0 ’ ;

144 en out mux <= ’0 ’ ;

145 mux31 out <= ( others => ’ 0 ’ ) ;

146 sync mr <= ( others => ’ 0 ’ ) ;

147 mux2 out <= ( others => ’ 0 ’ ) ;

148 −−f rom master <= ( o t h e r s => ’ 0 ’ ) ;

149 output seq <= ( others => ’ 0 ’ ) ;

150 r eg out <= reg i n ;

151 counter 1 <= ”00000” ;

152
153 e l s i f ( en in = ’1 ’ ) then

154 case ( s t a t e ) i s

155 −− i n p u t s e q i npu t po r t i s s p l i t up to an array o f

156 −− 5 b i t v e c t o r s

157 when IDLE =>

158 r e g i n (0) <= input s eq (4 downto 0) ;

159 r e g i n (1) <= input s eq (9 downto 5) ;

160 r e g i n (2) <= input s eq (14 downto 10) ;

161 r e g i n (3) <= input s eq (19 downto 15) ;

162 r e g i n (4) <= input s eq (24 downto 20) ;

163 r e g i n (5) <= input s eq (29 downto 25) ;
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164 r e g i n (6) <= input s eq (34 downto 30) ;

165 r e g i n (7) <= input s eq (39 downto 35) ;

166 r e g i n (8) <= input s eq (44 downto 40) ;

167 r e g i n (9) <= input s eq (49 downto 45) ;

168 r e g i n (10) <= input s eq (54 downto 50) ;

169 r e g i n (11) <= input s eq (59 downto 55) ;

170 r e g i n (12) <= input s eq (64 downto 60) ;

171 r e g i n (13) <= input s eq (69 downto 65) ;

172 r e g i n (14) <= input s eq (74 downto 70) ;

173 r e g i n (15) <= input s eq (79 downto 75) ;

174 r e g i n (16) <= input s eq (84 downto 80) ;

175 r e g i n (17) <= input s eq (89 downto 85) ;

176 r e g i n (18) <= input s eq (94 downto 90) ;

177 r e g i n (19) <= input s eq (99 downto 95) ;

178 r e g i n (20) <= input s eq (104 downto 100) ;

179 r e g i n (21) <= input s eq (109 downto 105) ;

180 r e g i n (22) <= input s eq (114 downto 110) ;

181 r e g i n (23) <= input s eq (119 downto 115) ;

182 r e g i n (24) <= input s eq (124 downto 120) ;

183 r e g i n (25) <= input s eq (129 downto 125) ;

184 r e g i n (26) <= input s eq (134 downto 130) ;

185 r e g i n (27) <= input s eq (139 downto 135) ;

186 r e g i n (28) <= input s eq (144 downto 140) ;

187 r e g i n (29) <= input s eq (149 downto 145) ;

188 r e g i n (30) <= input s eq (154 downto 150) ;

189 r e g i n (31) <= input s eq (159 downto 155) ;

190 s e l <= ’0 ’ ;

191 en out <= ’0 ’ ;

192
193
194 when MUX2 SEL =>

195 counter 1 <= counter 1 + 1 ;

196 case ( s e l ) i s

197 when ’ 1 ’ => mux2 out <= sync mr ;

198 when ’ 0 ’ => mux2 out <= reg i n (0) ;

199 when others => mux2 out <= ( others => ’Z ’ ) ;

200 end case ;

201
202
203 −− g en e r a t e s t h e addr e s s bus , mux2 out w i l l be t h e most s i g i f i a n t b i t s

204 when SEND TO MASTER =>

205 s e l <= ’1 ’ ;

206 to master (9 downto 5) <= mux2 out ;

207 to master (4 downto 0) <= mux31 out ;

208
209 −− de l a y t h e data f l ow wi th 1 c l k c y c l e

210 when RECV MR =>

211 sync mr <= from master ;

212
213 −− s e l e c t s which va l u e o f t h e array r e g i n to use

214 when MUX31 SEL =>

215
216 case ( counter 1 ) i s

217 when ”00001” =>

218 mux31 out <= reg i n (1) ;

219 en out mux <= ’1 ’ ;

220 when ”00010” =>

221 mux31 out <= reg i n (2) ;

222 en out mux <= ’1 ’ ;

223 when ”00011” =>

224 mux31 out <= reg i n (3) ;

225 en out mux <= ’1 ’ ;

226 when ”00100” =>

227 mux31 out <= reg i n (4) ;

228 en out mux <= ’1 ’ ;

229 when ”00101” =>

230 mux31 out <= reg i n (5) ;

231 en out mux <= ’1 ’ ;

232 when ”00110” =>

233 mux31 out <= reg i n (6) ;

234 en out mux <= ’1 ’ ;

235 when ”00111” =>

236 mux31 out <= reg i n (7) ;

237 en out mux <= ’1 ’ ;

238 when ”01000” =>

239 mux31 out <= reg i n (8) ;

240 en out mux <= ’1 ’ ;

241 when ”01001” =>

242 mux31 out <= reg i n (9) ;

243 en out mux <= ’1 ’ ;

244 when ”01010” =>

245 mux31 out <= reg i n (10) ;

246 en out mux <= ’1 ’ ;

247 when ”01011” =>
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248 mux31 out <= reg i n (11) ;

249 en out mux <= ’1 ’ ;

250 when ”01100” =>

251 mux31 out <= reg i n (12) ;

252 en out mux <= ’1 ’ ;

253 when ”01101” =>

254 mux31 out <= reg i n (13) ;

255 en out mux <= ’1 ’ ;

256 when ”01110” =>

257 mux31 out <= reg i n (14) ;

258 en out mux <= ’1 ’ ;

259 when ”01111” =>

260 mux31 out <= reg i n (15) ;

261 en out mux <= ’1 ’ ;

262 when ”10000” =>

263 mux31 out <= reg i n (16) ;

264 en out mux <= ’1 ’ ;

265 when ”10001” =>

266 mux31 out <= reg i n (17) ;

267 en out mux <= ’1 ’ ;

268 when ”10010” =>

269 mux31 out <= reg i n (18) ;

270 en out mux <= ’1 ’ ;

271 when ”10011” =>

272 mux31 out <= reg i n (19) ;

273 en out mux <= ’1 ’ ;

274 when ”10100” =>

275 mux31 out <= reg i n (20) ;

276 en out mux <= ’1 ’ ;

277 when ”10101” =>

278 mux31 out <= reg i n (21) ;

279 en out mux <= ’1 ’ ;

280 when ”10110” =>

281 mux31 out <= reg i n (22) ;

282 en out mux <= ’1 ’ ;

283 when ”10111” =>

284 mux31 out <= reg i n (23) ;

285 en out mux <= ’1 ’ ;

286 when ”11000” =>

287 mux31 out <= reg i n (24) ;

288 en out mux <= ’1 ’ ;

289 when ”11001” =>

290 mux31 out <= reg i n (25) ;

291 en out mux <= ’1 ’ ;

292 when ”11010” =>

293 mux31 out <= reg i n (26) ;

294 en out mux <= ’1 ’ ;

295 when ”11011” =>

296 mux31 out <= reg i n (27) ;

297 en out mux <= ’1 ’ ;

298 when ”11100” =>

299 mux31 out <= reg i n (28) ;

300 en out mux <= ’1 ’ ;

301 when ”11101” =>

302 mux31 out <= reg i n (29) ;

303 en out mux <= ’1 ’ ;

304 when ”11110” =>

305 mux31 out <= reg i n (30) ;

306 en out mux <= ’1 ’ ;

307 when ”11111” =>

308 mux31 out <= reg i n (31) ;

309 en out mux <= ’1 ’ ;

310
311 when others =>

312 en out mux <= ’0 ’ ;

313 mux31 out <= ( others => ’Z ’ ) ;

314 end case ;

315
316 −− wr i t e s to t h e ou tpu t v e c t o r array

317 when SYNC =>

318 r eg out ( counter 2 ) <= mux2 out ;

319 i f ( counter 2 < 31) then

320 counter 2 <= counter 2 + 1 ;

321 end i f ;

322
323 −− push t he data in t h e ou tpu t v e c t o r on ou tpu t po r t o u t p u t s e q

324
325 when PUSH =>

326 output seq (4 downto 0) <= reg out (0) ;

327 output seq (9 downto 5) <= reg out (1) ;

328 output seq (14 downto 10) <= reg out (2) ;

329 output seq (19 downto 15) <= reg out (3) ;

330 output seq (24 downto 20) <= reg out (4) ;

331 output seq (29 downto 25) <= reg out (5) ;
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332 output seq (34 downto 30) <= reg out (6) ;

333 output seq (39 downto 35) <= reg out (7) ;

334 output seq (44 downto 40) <= reg out (8) ;

335 output seq (49 downto 45) <= reg out (9) ;

336 output seq (54 downto 50) <= reg out (10) ;

337 output seq (59 downto 55) <= reg out (11) ;

338 output seq (64 downto 60) <= reg out (12) ;

339 output seq (69 downto 65) <= reg out (13) ;

340 output seq (74 downto 70) <= reg out (14) ;

341 output seq (79 downto 75) <= reg out (15) ;

342 output seq (84 downto 80) <= reg out (16) ;

343 output seq (89 downto 85) <= reg out (17) ;

344 output seq (94 downto 90) <= reg out (18) ;

345 output seq (99 downto 95) <= reg out (19) ;

346 output seq (104 downto 100) <= reg out (20) ;

347 output seq (109 downto 105) <= reg out (21) ;

348 output seq (114 downto 110) <= reg out (22) ;

349 output seq (119 downto 115) <= reg out (23) ;

350 output seq (124 downto 120) <= reg out (24) ;

351 output seq (129 downto 125) <= reg out (25) ;

352 output seq (134 downto 130) <= reg out (26) ;

353 output seq (139 downto 135) <= reg out (27) ;

354 output seq (144 downto 140) <= reg out (28) ;

355 output seq (149 downto 145) <= reg out (29) ;

356 output seq (154 downto 150) <= reg out (30) ;

357 output seq (159 downto 155) <= reg out (31) ;

358 en out <= ’1 ’ ;

359 end case ;

360 end i f ;

361 end i f ;

362
363 end process ;

364
365 −− c o n t r o l l i n g p ro c e s s f o r t h e FSM

366 nex t s t a t e d e c : process ( s tate , counter 1 , counter 2 , en out mar )

367 begin

368 nex t s t a t e <= sta t e ;

369 case ( s t a t e ) i s

370 when IDLE =>

371 case ( counter 1 ) i s

372 when ”00000” =>

373 nex t s t a t e <= MUX2 SEL;

374
375 when others =>

376 nex t s t a t e <= MUX31 SEL ;

377 end case ;

378 when MUX2 SEL =>

379 nex t s t a t e <= SYNC;

380 when SEND TO MASTER =>

381 nex t s t a t e <= RECV MR;

382 when RECV MR =>

383 nex t s t a t e <= MUX2 SEL;

384 when MUX31 SEL =>

385 nex t s t a t e <= SEND TO MASTER;

386
387 when SYNC =>

388 i f ( counter 2 = 31) then

389 nex t s t a t e <= PUSH;

390 else

391 nex t s t a t e <= MUX31 SEL ;

392 end i f ;

393
394 when PUSH =>

395 nex t s t a t e <= IDLE ;

396 end case ;

397 end process ;

398
399
400 end Behaviora l ;
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A.1.5 Master ROM

Listing A.5: Sequencer
1 −−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−
2 −− Company : NTNU

3 −− Engineer : S t i g F j e l l s k a a l n e s

4 −−
5 −− Create Date : 12 : 16 : 51 10/22/2008

6 −− Design Name :

7 −− Module Name : master rom − Behav i o ra l

8 −− Pro j e c t Name :

9 −− Target Dev i ce s :

10 −− Tool v e r s i o n s :

11 −− Des c r i p t i on :

12 −−
13 −− Dependencies :

14 −−
15 −− Rev i s i on :

16 −− Rev i s i on 0 .01 − F i l e Created

17 −− Add i t i o na l Comments :

18 −−
19 −−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−
20 l ibrary IEEE ;

21 use IEEE . STD LOGIC 1164 .ALL;

22 use IEEE .STD LOGIC ARITH.ALL;

23 use IEEE .STD LOGIC UNSIGNED.ALL;

24
25 −−−− Uncomment t h e f o l l o w i n g l i b r a r y d e c l a r a t i o n i f i n s t a n t i a t i n g

26 −−−− any X i l i n x p r im i t i v e s in t h i s code .

27 −− l i b r a r y UNISIM ;

28 −−use UNISIM . VComponents . a l l ;

29
30 entity master rom i s

31 port (

32 c l k : in s t d l o g i c ;

33 r e s e t : in s t d l o g i c ;

34 counter : in i n t e g e r range 0 to 31 ;

35 en in : in s t d l o g i c ;

36 addres s bus : in s t d l o g i c v e c t o r (9 downto 0) ;

37 data bus : out s t d l o g i c v e c t o r (4 downto 0) ;

38 en out : out s t d l o g i c

39 ) ;

40
41 end master rom ;

42
43 architecture Behaviora l of master rom i s

44 type ma rom i s array ( (2∗∗10)−1 downto 0) of s t d l o g i c v e c t o r (4 downto 0) ;

45 type contro l rom i s array ( (2∗∗5)−1 downto 0) of s t d l o g i c v e c t o r (2 downto 0) ;

46 −−s i g n a l coun te r : i n t e g e r range 0 to 31 ;

47 signal f r om c t r l : s t d l o g i c v e c t o r (2 downto 0) ;

48 signal from rom 1 : s t d l o g i c v e c t o r (4 downto 0) ;

49 signal from rom 2 : s t d l o g i c v e c t o r (4 downto 0) ;

50 signal from rom 3 : s t d l o g i c v e c t o r (4 downto 0) ;

51 signal from rom 4 : s t d l o g i c v e c t o r (4 downto 0) ;

52 signal from rom 5 : s t d l o g i c v e c t o r (4 downto 0) ;

53 signal from rom 6 : s t d l o g i c v e c t o r (4 downto 0) ;

54 signal from rom 7 : s t d l o g i c v e c t o r (4 downto 0) ;

55 signal from rom 8 : s t d l o g i c v e c t o r (4 downto 0) ;

56 signal enab le out : s t d l o g i c ;

57
58
59 −−s i g n a l e n o u t c t r l : s t d l o g i c ;

60
61 constant rom 1 : ma rom := (

62 ”11011” , ”01000” , ”00111” , ”01101” , ”10110” , ”11010” , ”01110” , ”00011” ,

63 ”10011” , ”11111” , ”01001” , ”01001” , ”00110” , ”01001” , ”01101” , ”01001” ,

64 − − − −
65 − − − −
66 − − − −
67 ”00110” , ”11111” , ”01111” , ”11110” , ”00100” , ”01010” , ”01110” , ”10100” ,

68 ”00010” , ”10101” , ”00111” , ”01010” , ”00110” , ”11111” , ”01001” , ”11110”

69 ) ;

70 |
71 |
72 |
73 |
74
75 constant rom 8 : ma rom := (

76 ”10110” , ”11010” , ”01110” , ”00011” , ”10011” , ”11111” , ”01001” , ”01001” ,

77 ”00110” , ”01001” , ”01101” , ”01001” , ”10001” , ”11000” , ”00011” , ”11010” ,

78 − − − −
79 − − − −
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80 ”00100” , ”01010” , ”01110” , ”10100” , ”00010” , ”10101” , ”00111” , ”01010” ,

81 ”00110” , ”11111” , ”01001” , ”11110” , ”00001” , ”00001” , ”00001” , ”00001”

82 ) ;

83
84
85 constant cnt rom : contro l rom := (

86 ”101” , ”111” , ”001” , ”101” , ”011” , ”000” , ”001” , ”011” ,

87 ”000” , ”111” , ”100” , ”011” , ”101” , ”011” , ”110” , ”100” ,

88 ”101” , ”010” , ”110” , ”001” , ”110” , ”101” , ”011” , ”101” ,

89 ”010” , ”100” , ”101” , ”000” , ”001” , ”101” , ”000” , ”010” ) ;

90
91 begin

92
93 −− main p ro c e s s

94 −− t h e s e l e c t o r i s c o n t r o l l e d by t h e inpu t po r t counter , which

95 −− i s l o c a t e d in t h e s equence r

96
97 sync run : process ( c lk , en in , enab le out )

98 begin

99 i f ( c lk ’ event and c l k = ’1 ’ ) then

100 i f ( r e s e t = ’1 ’ ) then

101 f r om c t r l <= ”000” ;

102 −− coun te r <= 0;

103 en out <= ’0 ’ ;

104
105 e l s i f ( en in = ’1 ’ ) then

106 f r om c t r l <= cnt rom ( counter ) ;

107 i f ( counter = 31) then

108 en out <= ’0 ’ ;

109 −−coun te r <= 0;

110 else

111 −−coun te r <= counte r + 1 ;

112 en out <= ’1 ’ ;

113 end i f ;

114 end i f ;

115 end i f ;

116 end process ;

117
118
119 −− s e t s t h e from rom s i g n a l s dependent on the addr e s s

120
121 add r e s s c a l c : process ( c lk , en in , r e s e t , addres s bus )

122 begin

123 i f ( c lk ’ event and c l k = ’1 ’ ) then

124 i f ( r e s e t = ’1 ’ ) then

125 from rom 1 <= ( others => ’ 0 ’ ) ;

126 from rom 2 <= ( others => ’ 0 ’ ) ;

127 from rom 3 <= ( others => ’ 0 ’ ) ;

128 from rom 4 <= ( others => ’ 0 ’ ) ;

129 from rom 5 <= ( others => ’ 0 ’ ) ;

130 from rom 6 <= ( others => ’ 0 ’ ) ;

131 from rom 7 <= ( others => ’ 0 ’ ) ;

132 from rom 8 <= ( others => ’ 0 ’ ) ;

133
134 e l s i f ( en in = ’1 ’ ) then

135 case ( addres s bus ) i s

136 when ”0000000000” =>

137 from rom 1 <= rom 1 (0) ;

138 from rom 2 <= rom 2 (0) ;

139 from rom 3 <= rom 3 (0) ;

140 from rom 4 <= rom 4 (0) ;

141 from rom 5 <= rom 5 (0) ;

142 from rom 6 <= rom 6 (0) ;

143 from rom 7 <= rom 7 (0) ;

144 from rom 8 <= rom 8 (0) ;

145
146 |
147 |
148 |
149
150 when ”1111111111” =>

151 from rom 1 <= rom 1 (1023) ;

152 from rom 2 <= rom 2 (1023) ;

153 from rom 3 <= rom 3 (1023) ;

154 from rom 4 <= rom 4 (1023) ;

155 from rom 5 <= rom 5 (1023) ;

156 from rom 6 <= rom 6 (1023) ;

157 from rom 7 <= rom 7 (1023) ;

158 from rom 8 <= rom 8 (1023) ;

159
160 when others =>

161 from rom 1 <= ( others => ’Z ’ ) ;

162 from rom 2 <= ( others => ’Z ’ ) ;

163 from rom 3 <= ( others => ’Z ’ ) ;
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164 from rom 4 <= ( others => ’Z ’ ) ;

165 from rom 5 <= ( others => ’Z ’ ) ;

166 from rom 6 <= ( others => ’Z ’ ) ;

167 from rom 7 <= ( others => ’Z ’ ) ;

168 from rom 8 <= ( others => ’Z ’ ) ;

169
170 end case ;

171
172 end i f ;

173 end i f ;

174 end process ;

175
176 −− de t e rmines which ROM i s to be used as ou tpu t data

177 push data : process ( c lk , en in , f r om c t r l )

178 begin

179 i f ( c lk ’ event and c l k = ’1 ’ ) then

180 i f ( r e s e t = ’1 ’ ) then

181 data bus <= ”00000” ;

182 enab le out <= ’0 ’ ;

183 e l s i f ( en in = ’1 ’ ) then

184 case ( f r om c t r l ) i s

185 when ”000” =>

186 data bus <= from rom 1 ;

187 −−e n a b l e o u t <= ’1 ’ ;

188
189 when ”001” =>

190 data bus <= from rom 2 ;

191 −− e n a b l e o u t <= ’1 ’ ;

192
193 when ”010” =>

194 data bus <= from rom 3 ;

195 −− e n a b l e o u t <= ’1 ’ ;

196
197 when ”011” =>

198 data bus <= from rom 4 ;

199 −− e n a b l e o u t <= ’1 ’ ;

200
201 when ”100” =>

202 data bus <= from rom 5 ;

203 −− e n a b l e o u t <= ’1 ’ ;

204
205 when ”101” =>

206 data bus <= from rom 6 ;

207 −− e n a b l e o u t <= ’1 ’ ;

208
209 when ”110” =>

210 data bus <= from rom 7 ;

211 −− e n a b l e o u t <= ’1 ’ ;

212
213 when ”111” =>

214 data bus <= from rom 8 ;

215 −− e n a b l e o u t <= ’1 ’ ;

216
217 when others =>

218 −− da t a bu s <= ( o t h e r s => ’Z ’ ) ;

219 −− e n a b l e o u t <= ’0 ’ ;

220 end case ;

221
222 end i f ;

223 enab l e out <= ’1 ’ ;

224 end i f ;

225
226 end process ;

227 end Behaviora l ;
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A.2 C/C++ code

To easily generate similar codelines fast, some programs written in C or C++ has been written
to quickly generate codelines that are similar in nature.

Listing A.6: Dobbertin ROM file generator (C)
1 #include <s t d i o . h>

2 #include <s t d l i b . h>

3
4
5
6 /∗
7 Def ine s s tandard v a l u e s needed f o r t h e g ene ra t o r program

8 ∗/

9 int i = 0 ;

10 int ∗∗ rom array ;

11 // ROM s i z e has 2ˆ13 e l emen t s

12 int c o l v a l = 8192;

13 // Each e lement has l e n g t h 13 b i t s

14 int rowval = 13 ;

15 // F i l e p o i n t e r

16 FILE ∗rom ;

17
18
19 /∗
20 Dynamica l ly a l l o c a t e s memory f o r t h e rom array two−
21 d imens iona l array ( matr ix ) u s ing ma l l oc ( )

22 ∗/

23 void i n i t r om ar r ay ( ) {
24 rom array = ( int ∗∗) mal loc ( s izeof ( int ∗) ∗ c o l v a l ) ;

25 i f ( rom array == NULL){
26 p r i n t f ( ”Not a l l o c a t ed \n” ) ;

27 }
28 for ( i = 0 ; i < c o l v a l ; i++){
29 rom array [ i ] = malloc ( s izeof ( int ) ∗ rowval ) ;

30 i f ( rom array [ i ] == NULL){
31 p r i n t f ( ”Not a l l o c a t e d \n” ) ;

32 }
33 }
34 }
35
36 /∗
37 Se t s random 0 ’ s and 1 ’ s in t h e rom array matr ix

38 ∗/

39 int ∗∗ randomize ( int ∗∗ rom array ){
40 int row ;

41 int co l ;

42 for ( c o l = 0 ; c o l < c o l v a l ; c o l++){
43 for ( row = 0 ; row < rowval ; row++){
44 rom array [ c o l ] [ row ] = rand ( ) % 2 ;

45 }
46 }
47 return rom array ;

48 }
49
50 /∗
51 Writes t h e r e s u l t t o a dob . rom f i l e , which can be imported to t h e

52 VHDL source code as a ROM b l o c k . The dob . rom i s p r o p e r l y f o rma t t ed .

53 ∗/

54 void w r i t e f i l e ( int ∗∗ rom array ){
55 int row ;

56 int co l ;

57 int i = 0 ;

58 rom = fopen ( ”dob . rom” , ”w” ) ;

59 for ( c o l = 0 ; c o l < c o l v a l ; c o l++){
60 f p r i n t f ( rom , ”\”” ) ;

61 for ( row = 0 ; row < rowval ; row++){
62 f p r i n t f ( rom , ”%i ” , rom array [ c o l ] [ row ] ) ;

63 i f ( row == ( rowval − 1) ){
64 f p r i n t f ( rom , ”\” , ” ) ;

65 }
66 }
67 i f ( i == 3){
68 f p r i n t f ( rom , ”\n” ) ;

69 // s e t s i t o −1. t h i s i s because i w i l l g e t v a l u e 1 t h e nex t round

70 // i f i i s s e t t o 0

71 i = −1;

72 }
73 i++;

74 }
75 f c l o s e ( rom) ;
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76 }
77
78 int main (void ){
79
80 i n i t r om ar r ay ( ) ;

81 randomize ( rom array ) ;

82 w r i t e f i l e ( rom array ) ;

83
84 return 0 ;

85
86 }

Listing A.7: Dobbertin ROM code generator (C++)
1 #include <b i t s e t >

2 #include <iostream>

3 #include <c s td l i b >

4 #include <fstream>

5 using namespace std ;

6
7
8 void b i t ( ) {
9

10 // f p i s t h e f i l e p o i n t e r

11 ofstream fp ;

12
13 // opens t h e f i l e f o r w r i t i n g

14 fp . open ( ”dob code . txt ” ) ;

15
16 for ( int i = 0 ; i < 8192 ; i++){
17
18 // con v e r t s t h e cu r r en t v a l u e o f i t o a b ina ry va l u e

19 // wi th l e n g t h 13

20 const b i t s e t <13> mask( i ) ;

21
22 /∗
23 Pr in t s out a v a l i d VHDL syn tax f o r t h e con t en t in a

24 mu l t i p l e x e r w i th 2ˆ13 i n pu t s

25 ∗/

26 fp << ”when ” << ”\”” << mask << ”\”” << ” ” << ”=> ” ;

27 fp << ” ” << ” data bus <= dob rom (” << i <<” ) ; ” << endl ;

28 }
29
30 // c l o s e s t h e ou tpu t f i l e

31 fp . c l o s e ( ) ;

32 }
33
34 int main (void ){
35
36 b i t ( ) ;

37 return 0 ;

38
39 }

Listing A.8: Master ROM Generator (C++)
1 #include <iostream>

2 #include <b i t s e t >

3 #include <c s td l i b >

4 #include <fstream>

5
6 using namespace std ;

7
8 int length , s i z e ;

9
10 int ∗ rom1 = new int [ l ength ] ;

11 int ∗ rom2 = new int [ l ength ] ;

12 int ∗ rom3 = new int [ l ength ] ;

13 int ∗ rom4 = new int [ l ength ] ;

14 int ∗ rom5 = new int [ l ength ] ;

15 int ∗ rom6 = new int [ l ength ] ;

16 int ∗ rom7 = new int [ l ength ] ;

17 int ∗ rom8 = new int [ l ength ] ;

18
19
20 void i n i t ( ) {
21 for ( int i = 0 ; i < l ength ; i++){
22 rom1 [ i ] = rand ( )%s i z e ;

23 rom2 [ i ] = rom1 [ i ] << 1 ;

24 rom3 [ i ] = rom2 [ i ] | rom1 [ i ] ;

25 rom4 [ i ] = rom2 [ i ] & rom3 [ i ] ;
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26 rom5 [ i ] = rom4 [ i ] >> 1 ;

27 rom6 [ i ] = rom4 [ i ] xor rom5 [ i ] ;

28 rom7 [ i ] = rom5 [ i ] and rom6 [ i ] ;

29 rom8 [ i ] = rom7 [ i ] or rom6 [ i ] ;

30 // cout << rom4 [ i ] << end l ;

31 }
32 }
33
34 void b i t ( ) {
35 ofstream fp ;

36 int l i n e = 0 ;

37 fp . open ( ”master . rom” ) ;

38 for ( int i = 0 ; i < l ength ; i++){
39 int temp1 = rom7 [ i ] ;

40
41 const b i t s e t <5> mask( temp1 ) ;

42 fp << ”\”” << mask << ”\”” << ” , ” ;

43
44 i f ( l i n e == 7){
45 fp << endl ;

46 l i n e = −1;

47 }
48 l i n e++;

49 }
50 fp . c l o s e ( ) ;

51 }
52
53
54 int main (void ){
55 c in >> s i z e ;

56 c in >> l ength ;

57 i n i t ( ) ;

58 b i t ( ) ;

59 return 0 ;

60 }

Listing A.9: Master ROM Code Generator (C++)
1 #include <b i t s e t >

2 #include <iostream>

3 #include <c s td l i b >

4 #include <fstream>

5 using namespace std ;

6
7
8 void b i t ( ) {
9

10 // f p i s t h e f i l e p o i n t e r

11 ofstream fp ;

12
13 // opens t h e f i l e f o r w r i t i n g

14 fp . open ( ”master . code” ) ;

15
16 for ( int i = 0 ; i < 1024 ; i++){
17
18 // con v e r t s t h e cu r r en t v a l u e o f i t o a b ina ry va l u e

19 // wi th l e n g t h 10

20 const b i t s e t <10> mask( i ) ;

21
22 /∗
23 Pr in t s out a v a l i d VHDL syn tax f o r t h e con t en t in a

24 mu l t i p l e x e r w i th 2ˆ10 i n pu t s

25 ∗/

26 fp << ”when ” << ”\”” << mask << ”\”” << ” ” << ”=> ” << endl ;

27 fp << ” from rom 1 <= rom 1 ( ” << i <<” ) ; ” << endl ;

28 fp << ” from rom 2 <= rom 2 ( ” << i <<” ) ; ” << endl ;

29 fp << ” from rom 3 <= rom 3 ( ” << i <<” ) ; ” << endl ;

30 fp << ” from rom 4 <= rom 4 ( ” << i <<” ) ; ” << endl ;

31 fp << ” from rom 5 <= rom 5 ( ” << i <<” ) ; ” << endl ;

32 fp << ” from rom 6 <= rom 6 ( ” << i <<” ) ; ” << endl ;

33 fp << ” from rom 7 <= rom 7 ( ” << i <<” ) ; ” << endl ;

34 fp << ” from rom 8 <= rom 8 ( ” << i <<” ) ; ” << endl ;

35 fp << endl ;

36
37 }
38
39 // c l o s e s t h e ou tpu t f i l e

40 fp . c l o s e ( ) ;

41 }
42
43 int main (void ){
44
45 b i t ( ) ;

53



46 return 0 ;

47
48 }

Listing A.10: Private Matrix code generator (C++)
1 #include <b i t s e t >

2 #include <iostream>

3 #include <c s td l i b >

4 #include <fstream>

5 using namespace std ;

6
7
8 void s i gna l and ( ) {
9

10 // f p i s t h e f i l e p o i n t e r

11 ofstream fp ;

12
13 // opens t h e f i l e f o r w r i t i n g

14 fp . open ( ” pr iv code and . txt ” ) ;

15
16 // w r i t e s VHDL code f o r s i g n a l d e c l a r a t i o n to f i l e

17 for ( int i = 1 ; i < 161 ; i++){
18 fp << ” s i g n a l and rom in ” << i << ” : s t d l o g i c v e c t o r (4 downto 0) ; ” << endl ;

19 }
20
21 // c l o s e s t h e ou tpu t f i l e

22 fp . c l o s e ( ) ;

23 }
24 void s i gna l f r om ( ) {
25 ofstream fp2 ;

26 fp2 . open ( ” s i g p r i v c od e f r om . txt ” ) ;

27
28 for ( int i = 1 ; i < 161 ; i++){
29 fp2 << ” s i g n a l from rom ” << i << ” : s t d l o g i c v e c t o r (4 downto 0) ; ” << endl ;

30
31 }
32 fp2 . c l o s e ( ) ;

33 }
34
35 void s igna l tmp ( ) {
36 ofstream fp3 ;

37 fp3 . open ( ” s i g p r i v code tmp . txt ” ) ;

38
39 for ( int i = 1 ; i < 161 ; i++){
40 fp3 << ” s i g n a l tmp ” << i << ” : s t d l o g i c ; ” << endl ;

41 }
42 fp3 . c l o s e ( ) ;

43 }
44
45 void s i g n a l x o r ( ) {
46 ofstream fp4 ;

47 fp4 . open ( ” s i g p r i v c o d e x o r . txt ” ) ;

48 for ( int i = 1 ; i < 161 ; i++){
49 fp4 << ” s i g n a l xor ” << i << ” : s t d l o g i c ; ” << endl ;

50 fp4 << ” s i g n a l sync xor ” << i << ” : s t d l o g i c ; ” << endl ;

51 }
52 fp4 . c l o s e ( ) ;

53 }
54
55 void from ( ) {
56 ofstream fp5 ;

57 fp5 . open ( ” pr iv code f rom . txt ” ) ;

58 for ( int i = 1 ; i < 161 ; i++){
59 fp5 << ” from rom ” << i << ” <= ” << ”rom ” << i << ” ( cnt ) ; ” << endl ;

60 }
61 fp5 . c l o s e ( ) ;

62 }
63
64 void andop ( ) {
65 ofstream fp6 ;

66 fp6 . open ( ” pr iv code andop . txt ” ) ;

67 for ( int i = 1 ; i < 161 ; i++){
68 fp6 << ” and rom in ” << i << ” <= ”<< ” from rom ” << i << ” and ” << ” input ; ” << endl ;

69 }
70 fp6 . c l o s e ( ) ;

71 }
72
73 void sync ( ) {
74 ofstream fp7 ;

75 fp7 . open ( ” pr iv code sync0 . txt ” ) ;

76 for ( int i = 1 ; i < 161 ; i++){
77 fp7 << ” sync xor ” << i << ” <= ” << ” xor ” << i << ” ; ” << endl ;

54



78 }
79 fp7 . c l o s e ( ) ;

80 }
81
82 void s y n c e l s e ( ) {
83 ofstream fp8 ;

84 fp8 . open ( ” p r i v c o d e s yn c e l s e . txt ” ) ;

85 for ( int i = 1 ; i < 161 ; i++){
86 fp8 << ” sync xor ” << i << ” <= ”<< ” xor ” << i << ” xor ” << ” sync xor ” << i << ” ; ” << endl ;

87 }
88 fp8 . c l o s e ( ) ;

89 }
90
91 void reg ( ) {
92 ofstream fp9 ;

93 fp9 . open ( ” p r i v c od e r e g . txt ” ) ;

94 for ( int i = 1 ; i < 161 ; i++){
95 fp9 << ” r e g i s t e r x ( ” << i−1 << ” ) <= ” << ” sync xor ” << i << ” ; ” << endl ;

96 }
97 fp9 . c l o s e ( ) ;

98 }
99

100 void other ( ) {
101 ofstream fp10 ;

102 fp10 . open ( ” p r i v c ode o th e r . txt ” ) ;

103 for ( int i = 1 ; i < 161 ; i++){
104 fp10 << ” from rom ” << i << ” <= ( other s => ’ 0 ’ ) ; ” << endl ;

105 }
106 fp10 . c l o s e ( ) ;

107 }
108
109 void xor ing ( ) {
110 ofstream fp11 ;

111 fp11 . open ( ” p r i v code xo r . txt ” ) ;

112 for ( int i = 1 ; i < 161 ; i++){
113 fp11 << ”tmp ” << i << ” <= ” << ” and rom in ” << i << ” ( count xor ) ; ” << endl ;

114 fp11 << ” xor ” << i << ” <= ” << ” and rom in ” << i << ” ( count xor+1) xor ” << ”tmp ” << i << ” ; ”
<< endl ;

115 }
116 fp11 . c l o s e ( ) ;

117 }
118
119 int main (void ){
120
121 s i gna l and ( ) ;

122 s i gna l f r om ( ) ;

123 s igna l tmp ( ) ;

124 s i g n a l x o r ( ) ;

125 from ( ) ;

126 andop ( ) ;

127 sync ( ) ;

128 s y n c e l s e ( ) ;

129 reg ( ) ;

130 other ( ) ;

131 xor ing ( ) ;

132 return 0 ;

133
134 }
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Appendix B

Synthesis report

Listing B.1: Synthesis report (xc5vfx70-1ff1136)
Release 10 . 1 . 0 3 − xst K.39 ( l i n )
Copyright ( c ) 1995−2008 Xi l inx , Inc . Al l r i g h t s r e s e rved .
−−>
Parameter TMPDIR se t to /home/ s t i g /Documents/mqq/ xst / projnav . tmp

Total REAL time to Xst complet ion : 0 .00 s e c s
Total CPU time to Xst complet ion : 0 .05 s e c s

−−>
Parameter xsthdpdir s e t to /home/ s t i g /Documents/mqq/ xst

Total REAL time to Xst complet ion : 0 .00 s e c s
Total CPU time to Xst complet ion : 0 .05 s e c s

−−>
Reading des ign : decrypt ion . p r j

TABLE OF CONTENTS
1) Synthes i s Options Summary
2) HDL Compilation
3) Design Hierarchy Analys i s
4) HDL Analys i s
5) HDL Synthes i s

5 . 1 ) HDL Synthes i s Report
6) Advanced HDL Synthes i s

6 . 1 ) Advanced HDL Synthes i s Report
7) Low Level Synthes i s
8) Pa r t i t i on Report
9) Fina l Report

9 . 1 ) Device u t i l i z a t i o n summary
9 . 2 ) Pa r t i t i on Resource Summary
9 . 3 ) TIMING REPORT

=========================================================================
∗ Synthes i s Options Summary ∗
=========================================================================
−−−− Source Parameters
Input F i l e Name : ” decrypt ion . p r j ”
Input Format : mixed
Ignore Synthes i s Constra int F i l e : NO

−−−− Target Parameters
Output F i l e Name : ” decrypt ion ”
Output Format : NGC
Target Device : xc5vfx70t−1−f f 1 136

−−−− Source Options
Top Module Name : decrypt ion
Automatic FSM Extract ion : YES
FSM Encoding Algorithm : Auto
Safe Implementation : No
FSM Sty l e : l u t
RAM Extract ion : Yes
RAM Sty l e : Auto
ROM Extract ion : Yes
Mux Sty l e : Auto
Decoder Extract ion : YES
Pr i o r i t y Encoder Extract ion : YES
Sh i f t Reg i s t e r Extract ion : YES
Log i ca l S h i f t e r Extract ion : YES
XOR Col laps ing : YES
ROM Sty l e : Auto
Mux Extract ion : YES
Resource Sharing : YES

57



Asynchronous To Synchronous : NO
Use DSP Block : auto
Automatic Reg i s t e r Balancing : No

−−−− Target Options
LUT Combining : o f f
Reduce Control Sets : o f f
Add IO Buf f e r s : YES
Global Maximum Fanout : 100000
Add Generic Clock Buf f e r (BUFG) : 32
Reg i s t e r Dupl i cat ion : YES
S l i c e Packing : YES
Optimize In s t an t i a t ed Pr im i t i v e s : NO
Use Clock Enable : Auto
Use Synchronous Set : Auto
Use Synchronous Reset : Auto
Pack IO Reg i s t e r s in to IOBs : auto
Equivalent register Removal : YES

−−−− General Options
Optimizat ion Goal : Speed
Optimizat ion E f f o r t : 1
Power Reduction : NO
Library Search Order : decrypt ion . l s o
Keep Hierarchy : NO
Ne t l i s t Hierarchy : a s opt imized
RTL Output : Yes
Global Optimization : Al lClockNets
Read Cores : YES
Write Timing Const ra int s : NO
Cross Clock Analys i s : NO
Hierarchy Separator : /
Bus De l imi te r : <>
Case S p e c i f i e r : maintain
S l i c e U t i l i z a t i o n Ratio : 100
BRAM Ut i l i z a t i o n Ratio : 100
DSP48 U t i l i z a t i o n Ratio : 100
Ver i l og 2001 : YES
Auto BRAM Packing : NO
S l i c e U t i l i z a t i o n Ratio Delta : 5

=========================================================================

=========================================================================
∗ HDL Compilation ∗
=========================================================================
Compiling vhdl f i l e ”/home/ s t i g /Documents/mqq/VHDL/master rom . vhd” in Library work .
Arch i t e c tu re behav io ra l o f Entity master rom i s up to date .
Compiling vhdl f i l e ”/home/ s t i g /Documents/mqq/VHDL/dobbert in rom . vhd” in Library work .
Arch i t e c tu re behav io ra l o f Entity dobbert in rom i s up to date .
Compiling vhdl f i l e ”/home/ s t i g /Documents/mqq/VHDL/ p r i v a t e ma t r i x t . vhd” in Library work .
Arch i t e c tu re behav io ra l o f Entity p r i v a t e ma t r i x t i s up to date .
Compiling vhdl f i l e ”/home/ s t i g /Documents/mqq/VHDL/ sequencer . vhd” in Library work .
Arch i t e c tu re behav io ra l o f Entity sequencer i s up to date .
Compiling vhdl f i l e ”/home/ s t i g /Documents/mqq/VHDL/ decrypt ion . vhd” in Library work .
Arch i t e c tu re r t l o f Entity decrypt ion i s up to date .

=========================================================================
∗ Design Hierarchy Analys i s ∗
=========================================================================
Analyzing h i e ra rchy for en t i t y <decrypt ion> in l i b r a r y <work> ( a r c h i t e c t u r e <r t l >) .

Analyzing h i e ra rchy for en t i t y <dobbertin rom> in l i b r a r y <work> ( a r c h i t e c t u r e <behaviora l >) .

Analyzing h i e ra rchy for en t i t y <pr i va t e mat r i x t > in l i b r a r y <work> ( a r c h i t e c t u r e <behaviora l >) .

Analyzing h i e ra rchy for en t i t y <sequencer> in l i b r a r y <work> ( a r c h i t e c t u r e <behaviora l >) .

Analyzing h i e ra rchy for en t i t y <master rom> in l i b r a r y <work> ( a r c h i t e c t u r e <behaviora l >) .

=========================================================================
∗ HDL Analys i s ∗
=========================================================================
Analyzing Entity <decrypt ion> in l i b r a r y <work> ( Arch i t e c tu re <r t l >) .
INFO: Xst :1561 − ”/home/ s t i g /Documents/mqq/VHDL/ decrypt ion . vhd” l i n e 345 : Mux i s complete : default o f

case i s d i s carded
INFO: Xst :2679 − Reg i s t e r <en out> in un i t <decrypt ion> has a constant value o f 0 during c i r c u i t

operat ion . The register i s r ep laced by l o g i c .
Entity <decrypt ion> analyzed . Unit <decrypt ion> generated .

Analyzing Entity <dobbertin rom> in l i b r a r y <work> ( Arch i t e c ture <behaviora l >) .
Entity <dobbertin rom> analyzed . Unit <dobbertin rom> generated .

Analyzing Entity <pr i va t e mat r i x t > in l i b r a r y <work> ( Arch i t e c ture <behaviora l >) .
Entity <pr i va t e mat r i x t > analyzed . Unit <pr i va t e mat r i x t > generated .

Analyzing Entity <sequencer> in l i b r a r y <work> ( Arch i t e c ture <behaviora l >) .
INFO: Xst :1561 − ”/home/ s t i g /Documents/mqq/VHDL/ sequencer . vhd” l i n e 194 : Mux i s complete : default o f

case i s d i s carded
Entity <sequencer> analyzed . Unit <sequencer> generated .

Analyzing Entity <master rom> in l i b r a r y <work> ( Arch i t e c tu re <behaviora l >) .
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INFO: Xst :2679 − Reg i s t e r <enable out> in un i t <master rom> has a constant value o f 1 during c i r c u i t
operat ion . The register i s r ep laced by l o g i c .

Entity <master rom> analyzed . Unit <master rom> generated .

=========================================================================
∗ HDL Synthes i s ∗
=========================================================================

Performing b i d i r e c t i o n a l port r e s o l u t i o n . . .

Synthes i z ing Unit <dobbertin rom >.
Related source f i l e i s ”/home/ s t i g /Documents/mqq/VHDL/dobbert in rom . vhd” .
Found 8192x13−b i t ROM for s i g n a l <data bus$mux0000> c reated at l i n e 2106 .
Found 1−b i t register for s i g n a l <en out >.
Found 13−b i t register for s i g n a l <data bus >.
Summary :

i n f e r r e d 1 ROM( s ) .
i n f e r r e d 14 D−type f l i p−f l o p ( s ) .

Unit <dobbertin rom> synthe s i z ed .

Synthes i z ing Unit <pr i va t e mat r i x t >.
Related source f i l e i s ”/home/ s t i g /Documents/mqq/VHDL/ p r i v a t e ma t r i x t . vhd” .
Found 32x5−b i t ROM for s i g n a l <from rom 1$rom0000> c reated at l i n e 2175 .
Found 32x5−b i t ROM for s i g n a l <from rom 2$rom0000> c reated at l i n e 2176 .
Found 32x5−b i t ROM for s i g n a l <from rom 3$rom0000> c reated at l i n e 2177 .
Found 32x5−b i t ROM for s i g n a l <from rom 4$rom0000> c reated at l i n e 2178 .
Found 32x5−b i t ROM for s i g n a l <from rom 5$rom0000> c reated at l i n e 2179 .
Found 32x5−b i t ROM for s i g n a l <from rom 6$rom0000> c reated at l i n e 2180 .
Found 32x5−b i t ROM for s i g n a l <from rom 7$rom0000> c reated at l i n e 2181 .
Found 32x5−b i t ROM for s i g n a l <from rom 8$rom0000> c reated at l i n e 2182 .
Found 32x5−b i t ROM for s i g n a l <from rom 9$rom0000> c reated at l i n e 2183 .
Found 32x5−b i t ROM for s i g n a l <from rom 10$rom0000> c reated at l i n e 2184 .
Found 32x5−b i t ROM for s i g n a l <from rom 11$rom0000> c reated at l i n e 2185 .
Found 32x5−b i t ROM for s i g n a l <from rom 12$rom0000> c reated at l i n e 2186 .
Found 32x5−b i t ROM for s i g n a l <from rom 13$rom0000> c reated at l i n e 2187 .
Found 32x5−b i t ROM for s i g n a l <from rom 14$rom0000> c reated at l i n e 2188 .
Found 32x5−b i t ROM for s i g n a l <from rom 20$rom0000> c reated at l i n e 2194 .
Found 32x5−b i t ROM for s i g n a l <from rom 15$rom0000> c reated at l i n e 2189 .
Found 32x5−b i t ROM for s i g n a l <from rom 16$rom0000> c reated at l i n e 2190 .
Found 32x5−b i t ROM for s i g n a l <from rom 21$rom0000> c reated at l i n e 2195 .
Found 32x5−b i t ROM for s i g n a l <from rom 22$rom0000> c reated at l i n e 2196 .
Found 32x5−b i t ROM for s i g n a l <from rom 17$rom0000> c reated at l i n e 2191 .
Found 32x5−b i t ROM for s i g n a l <from rom 23$rom0000> c reated at l i n e 2197 .
Found 32x5−b i t ROM for s i g n a l <from rom 18$rom0000> c reated at l i n e 2192 .
Found 32x5−b i t ROM for s i g n a l <from rom 24$rom0000> c reated at l i n e 2198 .
Found 32x5−b i t ROM for s i g n a l <from rom 19$rom0000> c reated at l i n e 2193 .
Found 32x5−b i t ROM for s i g n a l <from rom 25$rom0000> c reated at l i n e 2199 .
Found 32x5−b i t ROM for s i g n a l <from rom 30$rom0000> c reated at l i n e 2204 .
Found 32x5−b i t ROM for s i g n a l <from rom 31$rom0000> c reated at l i n e 2205 .
Found 32x5−b i t ROM for s i g n a l <from rom 26$rom0000> c reated at l i n e 2200 .
Found 32x5−b i t ROM for s i g n a l <from rom 32$rom0000> c reated at l i n e 2206 .
Found 32x5−b i t ROM for s i g n a l <from rom 27$rom0000> c reated at l i n e 2201 .
Found 32x5−b i t ROM for s i g n a l <from rom 28$rom0000> c reated at l i n e 2202 .
Found 32x5−b i t ROM for s i g n a l <from rom 33$rom0000> c reated at l i n e 2207 .
Found 32x5−b i t ROM for s i g n a l <from rom 29$rom0000> c reated at l i n e 2203 .
Found 32x5−b i t ROM for s i g n a l <from rom 34$rom0000> c reated at l i n e 2208 .
Found 32x5−b i t ROM for s i g n a l <from rom 35$rom0000> c reated at l i n e 2209 .
Found 32x5−b i t ROM for s i g n a l <from rom 40$rom0000> c reated at l i n e 2214 .
Found 32x5−b i t ROM for s i g n a l <from rom 41$rom0000> c reated at l i n e 2215 .
Found 32x5−b i t ROM for s i g n a l <from rom 36$rom0000> c reated at l i n e 2210 .
Found 32x5−b i t ROM for s i g n a l <from rom 42$rom0000> c reated at l i n e 2216 .
Found 32x5−b i t ROM for s i g n a l <from rom 37$rom0000> c reated at l i n e 2211 .
Found 32x5−b i t ROM for s i g n a l <from rom 38$rom0000> c reated at l i n e 2212 .
Found 32x5−b i t ROM for s i g n a l <from rom 43$rom0000> c reated at l i n e 2217 .
Found 32x5−b i t ROM for s i g n a l <from rom 39$rom0000> c reated at l i n e 2213 .
Found 32x5−b i t ROM for s i g n a l <from rom 44$rom0000> c reated at l i n e 2218 .
Found 32x5−b i t ROM for s i g n a l <from rom 45$rom0000> c reated at l i n e 2219 .
Found 32x5−b i t ROM for s i g n a l <from rom 50$rom0000> c reated at l i n e 2224 .
Found 32x5−b i t ROM for s i g n a l <from rom 51$rom0000> c reated at l i n e 2225 .
Found 32x5−b i t ROM for s i g n a l <from rom 46$rom0000> c reated at l i n e 2220 .
Found 32x5−b i t ROM for s i g n a l <from rom 52$rom0000> c reated at l i n e 2226 .
Found 32x5−b i t ROM for s i g n a l <from rom 47$rom0000> c reated at l i n e 2221 .
Found 32x5−b i t ROM for s i g n a l <from rom 48$rom0000> c reated at l i n e 2222 .
Found 32x5−b i t ROM for s i g n a l <from rom 53$rom0000> c reated at l i n e 2227 .
Found 32x5−b i t ROM for s i g n a l <from rom 49$rom0000> c reated at l i n e 2223 .
Found 32x5−b i t ROM for s i g n a l <from rom 54$rom0000> c reated at l i n e 2228 .
Found 32x5−b i t ROM for s i g n a l <from rom 55$rom0000> c reated at l i n e 2229 .
Found 32x5−b i t ROM for s i g n a l <from rom 60$rom0000> c reated at l i n e 2234 .
Found 32x5−b i t ROM for s i g n a l <from rom 61$rom0000> c reated at l i n e 2235 .
Found 32x5−b i t ROM for s i g n a l <from rom 56$rom0000> c reated at l i n e 2230 .
Found 32x5−b i t ROM for s i g n a l <from rom 62$rom0000> c reated at l i n e 2236 .
Found 32x5−b i t ROM for s i g n a l <from rom 57$rom0000> c reated at l i n e 2231 .
Found 32x5−b i t ROM for s i g n a l <from rom 58$rom0000> c reated at l i n e 2232 .
Found 32x5−b i t ROM for s i g n a l <from rom 63$rom0000> c reated at l i n e 2237 .
Found 32x5−b i t ROM for s i g n a l <from rom 59$rom0000> c reated at l i n e 2233 .
Found 32x5−b i t ROM for s i g n a l <from rom 64$rom0000> c reated at l i n e 2238 .
Found 32x5−b i t ROM for s i g n a l <from rom 65$rom0000> c reated at l i n e 2239 .
Found 32x5−b i t ROM for s i g n a l <from rom 70$rom0000> c reated at l i n e 2244 .
Found 32x5−b i t ROM for s i g n a l <from rom 66$rom0000> c reated at l i n e 2240 .
Found 32x5−b i t ROM for s i g n a l <from rom 71$rom0000> c reated at l i n e 2245 .
Found 32x5−b i t ROM for s i g n a l <from rom 72$rom0000> c reated at l i n e 2246 .
Found 32x5−b i t ROM for s i g n a l <from rom 67$rom0000> c reated at l i n e 2241 .
Found 32x5−b i t ROM for s i g n a l <from rom 68$rom0000> c reated at l i n e 2242 .

59



Found 32x5−b i t ROM for s i g n a l <from rom 73$rom0000> c reated at l i n e 2247 .
Found 32x5−b i t ROM for s i g n a l <from rom 69$rom0000> c reated at l i n e 2243 .
Found 32x5−b i t ROM for s i g n a l <from rom 74$rom0000> c reated at l i n e 2248 .
Found 32x5−b i t ROM for s i g n a l <from rom 75$rom0000> c reated at l i n e 2249 .
Found 32x5−b i t ROM for s i g n a l <from rom 80$rom0000> c reated at l i n e 2254 .
Found 32x5−b i t ROM for s i g n a l <from rom 76$rom0000> c reated at l i n e 2250 .
Found 32x5−b i t ROM for s i g n a l <from rom 81$rom0000> c reated at l i n e 2255 .
Found 32x5−b i t ROM for s i g n a l <from rom 82$rom0000> c reated at l i n e 2256 .
Found 32x5−b i t ROM for s i g n a l <from rom 77$rom0000> c reated at l i n e 2251 .
Found 32x5−b i t ROM for s i g n a l <from rom 78$rom0000> c reated at l i n e 2252 .
Found 32x5−b i t ROM for s i g n a l <from rom 83$rom0000> c reated at l i n e 2257 .
Found 32x5−b i t ROM for s i g n a l <from rom 79$rom0000> c reated at l i n e 2253 .
Found 32x5−b i t ROM for s i g n a l <from rom 84$rom0000> c reated at l i n e 2258 .
Found 32x5−b i t ROM for s i g n a l <from rom 85$rom0000> c reated at l i n e 2259 .
Found 32x5−b i t ROM for s i g n a l <from rom 90$rom0000> c reated at l i n e 2264 .
Found 32x5−b i t ROM for s i g n a l <from rom 86$rom0000> c reated at l i n e 2260 .
Found 32x5−b i t ROM for s i g n a l <from rom 91$rom0000> c reated at l i n e 2265 .
Found 32x5−b i t ROM for s i g n a l <from rom 92$rom0000> c reated at l i n e 2266 .
Found 32x5−b i t ROM for s i g n a l <from rom 87$rom0000> c reated at l i n e 2261 .
Found 32x5−b i t ROM for s i g n a l <from rom 88$rom0000> c reated at l i n e 2262 .
Found 32x5−b i t ROM for s i g n a l <from rom 93$rom0000> c reated at l i n e 2267 .
Found 32x5−b i t ROM for s i g n a l <from rom 89$rom0000> c reated at l i n e 2263 .
Found 32x5−b i t ROM for s i g n a l <from rom 94$rom0000> c reated at l i n e 2268 .
Found 32x5−b i t ROM for s i g n a l <from rom 95$rom0000> c reated at l i n e 2269 .
Found 32x5−b i t ROM for s i g n a l <from rom 96$rom0000> c reated at l i n e 2270 .
Found 32x5−b i t ROM for s i g n a l <from rom 97$rom0000> c reated at l i n e 2271 .
Found 32x5−b i t ROM for s i g n a l <from rom 98$rom0000> c reated at l i n e 2272 .
Found 32x5−b i t ROM for s i g n a l <from rom 99$rom0000> c reated at l i n e 2273 .
Found 32x5−b i t ROM for s i g n a l <from rom 100$rom0000> c reated at l i n e 2274 .
Found 32x5−b i t ROM for s i g n a l <next state$rom0000> c reated at l i n e 3342 .
Found 32x5−b i t ROM for s i g n a l <next state$rom0001> c reated at l i n e 3342 .
Found 32x5−b i t ROM for s i g n a l <from rom 101$rom0000> c reated at l i n e 2275 .
Found 32x5−b i t ROM for s i g n a l <from rom 102$rom0000> c reated at l i n e 2276 .
Found 32x5−b i t ROM for s i g n a l <from rom 103$rom0000> c reated at l i n e 2277 .
Found 32x5−b i t ROM for s i g n a l <from rom 104$rom0000> c reated at l i n e 2278 .
Found 32x5−b i t ROM for s i g n a l <from rom 110$rom0000> c reated at l i n e 2284 .
Found 32x5−b i t ROM for s i g n a l <from rom 105$rom0000> c reated at l i n e 2279 .
Found 32x5−b i t ROM for s i g n a l <from rom 106$rom0000> c reated at l i n e 2280 .
Found 32x5−b i t ROM for s i g n a l <from rom 111$rom0000> c reated at l i n e 2285 .
Found 32x5−b i t ROM for s i g n a l <from rom 107$rom0000> c reated at l i n e 2281 .
Found 32x5−b i t ROM for s i g n a l <from rom 112$rom0000> c reated at l i n e 2286 .
Found 32x5−b i t ROM for s i g n a l <from rom 113$rom0000> c reated at l i n e 2287 .
Found 32x5−b i t ROM for s i g n a l <from rom 108$rom0000> c reated at l i n e 2282 .
Found 32x5−b i t ROM for s i g n a l <from rom 109$rom0000> c reated at l i n e 2283 .
Found 32x5−b i t ROM for s i g n a l <from rom 114$rom0000> c reated at l i n e 2288 .
Found 32x5−b i t ROM for s i g n a l <from rom 120$rom0000> c reated at l i n e 2294 .
Found 32x5−b i t ROM for s i g n a l <from rom 115$rom0000> c reated at l i n e 2289 .
Found 32x5−b i t ROM for s i g n a l <from rom 116$rom0000> c reated at l i n e 2290 .
Found 32x5−b i t ROM for s i g n a l <from rom 121$rom0000> c reated at l i n e 2295 .
Found 32x5−b i t ROM for s i g n a l <from rom 117$rom0000> c reated at l i n e 2291 .
Found 32x5−b i t ROM for s i g n a l <from rom 122$rom0000> c reated at l i n e 2296 .
Found 32x5−b i t ROM for s i g n a l <from rom 123$rom0000> c reated at l i n e 2297 .
Found 32x5−b i t ROM for s i g n a l <from rom 118$rom0000> c reated at l i n e 2292 .
Found 32x5−b i t ROM for s i g n a l <from rom 119$rom0000> c reated at l i n e 2293 .
Found 32x5−b i t ROM for s i g n a l <from rom 124$rom0000> c reated at l i n e 2298 .
Found 32x5−b i t ROM for s i g n a l <from rom 130$rom0000> c reated at l i n e 2304 .
Found 32x5−b i t ROM for s i g n a l <from rom 125$rom0000> c reated at l i n e 2299 .
Found 32x5−b i t ROM for s i g n a l <from rom 126$rom0000> c reated at l i n e 2300 .
Found 32x5−b i t ROM for s i g n a l <from rom 131$rom0000> c reated at l i n e 2305 .
Found 32x5−b i t ROM for s i g n a l <from rom 127$rom0000> c reated at l i n e 2301 .
Found 32x5−b i t ROM for s i g n a l <from rom 132$rom0000> c reated at l i n e 2306 .
Found 32x5−b i t ROM for s i g n a l <from rom 133$rom0000> c reated at l i n e 2307 .
Found 32x5−b i t ROM for s i g n a l <from rom 128$rom0000> c reated at l i n e 2302 .
Found 32x5−b i t ROM for s i g n a l <from rom 129$rom0000> c reated at l i n e 2303 .
Found 32x5−b i t ROM for s i g n a l <from rom 134$rom0000> c reated at l i n e 2308 .
Found 32x5−b i t ROM for s i g n a l <from rom 140$rom0000> c reated at l i n e 2314 .
Found 32x5−b i t ROM for s i g n a l <from rom 135$rom0000> c reated at l i n e 2309 .
Found 32x5−b i t ROM for s i g n a l <from rom 136$rom0000> c reated at l i n e 2310 .
Found 32x5−b i t ROM for s i g n a l <from rom 141$rom0000> c reated at l i n e 2315 .
Found 32x5−b i t ROM for s i g n a l <from rom 137$rom0000> c reated at l i n e 2311 .
Found 32x5−b i t ROM for s i g n a l <from rom 142$rom0000> c reated at l i n e 2316 .
Found 32x5−b i t ROM for s i g n a l <from rom 143$rom0000> c reated at l i n e 2317 .
Found 32x5−b i t ROM for s i g n a l <from rom 138$rom0000> c reated at l i n e 2312 .
Found 32x5−b i t ROM for s i g n a l <from rom 139$rom0000> c reated at l i n e 2313 .
Found 32x5−b i t ROM for s i g n a l <from rom 144$rom0000> c reated at l i n e 2318 .
Found 32x5−b i t ROM for s i g n a l <from rom 150$rom0000> c reated at l i n e 2324 .
Found 32x5−b i t ROM for s i g n a l <from rom 145$rom0000> c reated at l i n e 2319 .
Found 32x5−b i t ROM for s i g n a l <from rom 146$rom0000> c reated at l i n e 2320 .
Found 32x5−b i t ROM for s i g n a l <from rom 151$rom0000> c reated at l i n e 2325 .
Found 32x5−b i t ROM for s i g n a l <from rom 147$rom0000> c reated at l i n e 2321 .
Found 32x5−b i t ROM for s i g n a l <from rom 152$rom0000> c reated at l i n e 2326 .
Found 32x5−b i t ROM for s i g n a l <from rom 153$rom0000> c reated at l i n e 2327 .
Found 32x5−b i t ROM for s i g n a l <from rom 148$rom0000> c reated at l i n e 2322 .
Found 32x5−b i t ROM for s i g n a l <from rom 149$rom0000> c reated at l i n e 2323 .
Found 32x5−b i t ROM for s i g n a l <from rom 154$rom0000> c reated at l i n e 2328 .
Found 32x5−b i t ROM for s i g n a l <from rom 160$rom0000> c reated at l i n e 2334 .
Found 32x5−b i t ROM for s i g n a l <from rom 155$rom0000> c reated at l i n e 2329 .
Found 32x5−b i t ROM for s i g n a l <from rom 156$rom0000> c reated at l i n e 2330 .
Found 32x5−b i t ROM for s i g n a l <from rom 157$rom0000> c reated at l i n e 2331 .
Found 32x5−b i t ROM for s i g n a l <from rom 158$rom0000> c reated at l i n e 2332 .
Found 32x5−b i t ROM for s i g n a l <from rom 159$rom0000> c reated at l i n e 2333 .
Found f i n i t e s t a t e machine <FSM 0> for s i g n a l <s tate >.
−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−
| State s | 5 |
| Trans i t i on s | 8 |
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| Inputs | 4 |
| Outputs | 8 |
| Clock | c l k ( r i s i n g e d g e ) |
| Clock enable | en in ( p o s i t i v e ) |
| Reset | r e s e t ( p o s i t i v e ) |
| Reset type | synchronous |
| Reset State | i d l e |
| Power Up State | i d l e |
| Encoding | automatic |
| Implementation | LUT |
−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−
Found 1−b i t register for s i g n a l <en out >.
Found 160−b i t register for s i g n a l <output >.
Found 5−b i t register for s i g n a l <and rom in 1 >.
Found 5−b i t register for s i g n a l <and rom in 10 >.
Found 5−b i t register for s i g n a l <and rom in 100 >.
Found 5−b i t register for s i g n a l <and rom in 101 >.
Found 5−b i t register for s i g n a l <and rom in 102 >.
Found 5−b i t register for s i g n a l <and rom in 103 >.
Found 5−b i t register for s i g n a l <and rom in 104 >.
Found 5−b i t register for s i g n a l <and rom in 105 >.
Found 5−b i t register for s i g n a l <and rom in 106 >.
Found 5−b i t register for s i g n a l <and rom in 107 >.
Found 5−b i t register for s i g n a l <and rom in 108 >.
Found 5−b i t register for s i g n a l <and rom in 109 >.
Found 5−b i t register for s i g n a l <and rom in 11 >.
Found 5−b i t register for s i g n a l <and rom in 110 >.
Found 5−b i t register for s i g n a l <and rom in 111 >.
Found 5−b i t register for s i g n a l <and rom in 112 >.
Found 5−b i t register for s i g n a l <and rom in 113 >.
Found 5−b i t register for s i g n a l <and rom in 114 >.
Found 5−b i t register for s i g n a l <and rom in 115 >.
Found 5−b i t register for s i g n a l <and rom in 116 >.
Found 5−b i t register for s i g n a l <and rom in 117 >.
Found 5−b i t register for s i g n a l <and rom in 118 >.
Found 5−b i t register for s i g n a l <and rom in 119 >.
Found 5−b i t register for s i g n a l <and rom in 12 >.
Found 5−b i t register for s i g n a l <and rom in 120 >.
Found 5−b i t register for s i g n a l <and rom in 121 >.
Found 5−b i t register for s i g n a l <and rom in 122 >.
Found 5−b i t register for s i g n a l <and rom in 123 >.
Found 5−b i t register for s i g n a l <and rom in 124 >.
Found 5−b i t register for s i g n a l <and rom in 125 >.
Found 5−b i t register for s i g n a l <and rom in 126 >.
Found 5−b i t register for s i g n a l <and rom in 127 >.
Found 5−b i t register for s i g n a l <and rom in 128 >.
Found 5−b i t register for s i g n a l <and rom in 129 >.
Found 5−b i t register for s i g n a l <and rom in 13 >.
Found 5−b i t register for s i g n a l <and rom in 130 >.
Found 5−b i t register for s i g n a l <and rom in 131 >.
Found 5−b i t register for s i g n a l <and rom in 132 >.
Found 5−b i t register for s i g n a l <and rom in 133 >.
Found 5−b i t register for s i g n a l <and rom in 134 >.
Found 5−b i t register for s i g n a l <and rom in 135 >.
Found 5−b i t register for s i g n a l <and rom in 136 >.
Found 5−b i t register for s i g n a l <and rom in 137 >.
Found 5−b i t register for s i g n a l <and rom in 138 >.
Found 5−b i t register for s i g n a l <and rom in 139 >.
Found 5−b i t register for s i g n a l <and rom in 14 >.
Found 5−b i t register for s i g n a l <and rom in 140 >.
Found 5−b i t register for s i g n a l <and rom in 141 >.
Found 5−b i t register for s i g n a l <and rom in 142 >.
Found 5−b i t register for s i g n a l <and rom in 143 >.
Found 5−b i t register for s i g n a l <and rom in 144 >.
Found 5−b i t register for s i g n a l <and rom in 145 >.
Found 5−b i t register for s i g n a l <and rom in 146 >.
Found 5−b i t register for s i g n a l <and rom in 147 >.
Found 5−b i t register for s i g n a l <and rom in 148 >.
Found 5−b i t register for s i g n a l <and rom in 149 >.
Found 5−b i t register for s i g n a l <and rom in 15 >.
Found 5−b i t register for s i g n a l <and rom in 150 >.
Found 5−b i t register for s i g n a l <and rom in 151 >.
Found 5−b i t register for s i g n a l <and rom in 152 >.
Found 5−b i t register for s i g n a l <and rom in 153 >.
Found 5−b i t register for s i g n a l <and rom in 154 >.
Found 5−b i t register for s i g n a l <and rom in 155 >.
Found 5−b i t register for s i g n a l <and rom in 156 >.
Found 5−b i t register for s i g n a l <and rom in 157 >.
Found 5−b i t register for s i g n a l <and rom in 158 >.
Found 5−b i t register for s i g n a l <and rom in 159 >.
Found 5−b i t register for s i g n a l <and rom in 16 >.
Found 5−b i t register for s i g n a l <and rom in 160 >.
Found 5−b i t register for s i g n a l <and rom in 17 >.
Found 5−b i t register for s i g n a l <and rom in 18 >.
Found 5−b i t register for s i g n a l <and rom in 19 >.
Found 5−b i t register for s i g n a l <and rom in 2 >.
Found 5−b i t register for s i g n a l <and rom in 20 >.
Found 5−b i t register for s i g n a l <and rom in 21 >.
Found 5−b i t register for s i g n a l <and rom in 22 >.
Found 5−b i t register for s i g n a l <and rom in 23 >.
Found 5−b i t register for s i g n a l <and rom in 24 >.
Found 5−b i t register for s i g n a l <and rom in 25 >.
Found 5−b i t register for s i g n a l <and rom in 26 >.
Found 5−b i t register for s i g n a l <and rom in 27 >.
Found 5−b i t register for s i g n a l <and rom in 28 >.
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Found 5−b i t register for s i g n a l <and rom in 29 >.
Found 5−b i t register for s i g n a l <and rom in 3 >.
Found 5−b i t register for s i g n a l <and rom in 30 >.
Found 5−b i t register for s i g n a l <and rom in 31 >.
Found 5−b i t register for s i g n a l <and rom in 32 >.
Found 5−b i t register for s i g n a l <and rom in 33 >.
Found 5−b i t register for s i g n a l <and rom in 34 >.
Found 5−b i t register for s i g n a l <and rom in 35 >.
Found 5−b i t register for s i g n a l <and rom in 36 >.
Found 5−b i t register for s i g n a l <and rom in 37 >.
Found 5−b i t register for s i g n a l <and rom in 38 >.
Found 5−b i t register for s i g n a l <and rom in 39 >.
Found 5−b i t register for s i g n a l <and rom in 4 >.
Found 5−b i t register for s i g n a l <and rom in 40 >.
Found 5−b i t register for s i g n a l <and rom in 41 >.
Found 5−b i t register for s i g n a l <and rom in 42 >.
Found 5−b i t register for s i g n a l <and rom in 43 >.
Found 5−b i t register for s i g n a l <and rom in 44 >.
Found 5−b i t register for s i g n a l <and rom in 45 >.
Found 5−b i t register for s i g n a l <and rom in 46 >.
Found 5−b i t register for s i g n a l <and rom in 47 >.
Found 5−b i t register for s i g n a l <and rom in 48 >.
Found 5−b i t register for s i g n a l <and rom in 49 >.
Found 5−b i t register for s i g n a l <and rom in 5 >.
Found 5−b i t register for s i g n a l <and rom in 50 >.
Found 5−b i t register for s i g n a l <and rom in 51 >.
Found 5−b i t register for s i g n a l <and rom in 52 >.
Found 5−b i t register for s i g n a l <and rom in 53 >.
Found 5−b i t register for s i g n a l <and rom in 54 >.
Found 5−b i t register for s i g n a l <and rom in 55 >.
Found 5−b i t register for s i g n a l <and rom in 56 >.
Found 5−b i t register for s i g n a l <and rom in 57 >.
Found 5−b i t register for s i g n a l <and rom in 58 >.
Found 5−b i t register for s i g n a l <and rom in 59 >.
Found 5−b i t register for s i g n a l <and rom in 6 >.
Found 5−b i t register for s i g n a l <and rom in 60 >.
Found 5−b i t register for s i g n a l <and rom in 61 >.
Found 5−b i t register for s i g n a l <and rom in 62 >.
Found 5−b i t register for s i g n a l <and rom in 63 >.
Found 5−b i t register for s i g n a l <and rom in 64 >.
Found 5−b i t register for s i g n a l <and rom in 65 >.
Found 5−b i t register for s i g n a l <and rom in 66 >.
Found 5−b i t register for s i g n a l <and rom in 67 >.
Found 5−b i t register for s i g n a l <and rom in 68 >.
Found 5−b i t register for s i g n a l <and rom in 69 >.
Found 5−b i t register for s i g n a l <and rom in 7 >.
Found 5−b i t register for s i g n a l <and rom in 70 >.
Found 5−b i t register for s i g n a l <and rom in 71 >.
Found 5−b i t register for s i g n a l <and rom in 72 >.
Found 5−b i t register for s i g n a l <and rom in 73 >.
Found 5−b i t register for s i g n a l <and rom in 74 >.
Found 5−b i t register for s i g n a l <and rom in 75 >.
Found 5−b i t register for s i g n a l <and rom in 76 >.
Found 5−b i t register for s i g n a l <and rom in 77 >.
Found 5−b i t register for s i g n a l <and rom in 78 >.
Found 5−b i t register for s i g n a l <and rom in 79 >.
Found 5−b i t register for s i g n a l <and rom in 8 >.
Found 5−b i t register for s i g n a l <and rom in 80 >.
Found 5−b i t register for s i g n a l <and rom in 81 >.
Found 5−b i t register for s i g n a l <and rom in 82 >.
Found 5−b i t register for s i g n a l <and rom in 83 >.
Found 5−b i t register for s i g n a l <and rom in 84 >.
Found 5−b i t register for s i g n a l <and rom in 85 >.
Found 5−b i t register for s i g n a l <and rom in 86 >.
Found 5−b i t register for s i g n a l <and rom in 87 >.
Found 5−b i t register for s i g n a l <and rom in 88 >.
Found 5−b i t register for s i g n a l <and rom in 89 >.
Found 5−b i t register for s i g n a l <and rom in 9 >.
Found 5−b i t register for s i g n a l <and rom in 90 >.
Found 5−b i t register for s i g n a l <and rom in 91 >.
Found 5−b i t register for s i g n a l <and rom in 92 >.
Found 5−b i t register for s i g n a l <and rom in 93 >.
Found 5−b i t register for s i g n a l <and rom in 94 >.
Found 5−b i t register for s i g n a l <and rom in 95 >.
Found 5−b i t register for s i g n a l <and rom in 96 >.
Found 5−b i t register for s i g n a l <and rom in 97 >.
Found 5−b i t register for s i g n a l <and rom in 98 >.
Found 5−b i t register for s i g n a l <and rom in 99 >.
Found 3−b i t register for s i g n a l <count xor >.
Found 3−b i t adder for s i g n a l <count xor$addsub0000> c reated at l i n e 2825 .
Found 1−b i t register for s i g n a l <enable out >.
Found 5−b i t register for s i g n a l <from rom 1 >.
Found 5−b i t register for s i g n a l <from rom 10 >.
Found 5−b i t register for s i g n a l <from rom 100 >.
Found 5−b i t register for s i g n a l <from rom 101 >.
Found 5−b i t register for s i g n a l <from rom 102 >.
Found 5−b i t register for s i g n a l <from rom 103 >.
Found 5−b i t register for s i g n a l <from rom 104 >.
Found 5−b i t register for s i g n a l <from rom 105 >.
Found 5−b i t register for s i g n a l <from rom 106 >.
Found 5−b i t register for s i g n a l <from rom 107 >.
Found 5−b i t register for s i g n a l <from rom 108 >.
Found 5−b i t register for s i g n a l <from rom 109 >.
Found 5−b i t register for s i g n a l <from rom 11 >.
Found 5−b i t register for s i g n a l <from rom 110 >.
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Found 5−b i t register for s i g n a l <from rom 111 >.
Found 5−b i t register for s i g n a l <from rom 112 >.
Found 5−b i t register for s i g n a l <from rom 113 >.
Found 5−b i t register for s i g n a l <from rom 114 >.
Found 5−b i t register for s i g n a l <from rom 115 >.
Found 5−b i t register for s i g n a l <from rom 116 >.
Found 5−b i t register for s i g n a l <from rom 117 >.
Found 5−b i t register for s i g n a l <from rom 118 >.
Found 5−b i t register for s i g n a l <from rom 119 >.
Found 5−b i t register for s i g n a l <from rom 12 >.
Found 5−b i t register for s i g n a l <from rom 120 >.
Found 5−b i t register for s i g n a l <from rom 121 >.
Found 5−b i t register for s i g n a l <from rom 122 >.
Found 5−b i t register for s i g n a l <from rom 123 >.
Found 5−b i t register for s i g n a l <from rom 124 >.
Found 5−b i t register for s i g n a l <from rom 125 >.
Found 5−b i t register for s i g n a l <from rom 126 >.
Found 5−b i t register for s i g n a l <from rom 127 >.
Found 5−b i t register for s i g n a l <from rom 128 >.
Found 5−b i t register for s i g n a l <from rom 129 >.
Found 5−b i t register for s i g n a l <from rom 13 >.
Found 5−b i t register for s i g n a l <from rom 130 >.
Found 5−b i t register for s i g n a l <from rom 131 >.
Found 5−b i t register for s i g n a l <from rom 132 >.
Found 5−b i t register for s i g n a l <from rom 133 >.
Found 5−b i t register for s i g n a l <from rom 134 >.
Found 5−b i t register for s i g n a l <from rom 135 >.
Found 5−b i t register for s i g n a l <from rom 136 >.
Found 5−b i t register for s i g n a l <from rom 137 >.
Found 5−b i t register for s i g n a l <from rom 138 >.
Found 5−b i t register for s i g n a l <from rom 139 >.
Found 5−b i t register for s i g n a l <from rom 14 >.
Found 5−b i t register for s i g n a l <from rom 140 >.
Found 5−b i t register for s i g n a l <from rom 141 >.
Found 5−b i t register for s i g n a l <from rom 142 >.
Found 5−b i t register for s i g n a l <from rom 143 >.
Found 5−b i t register for s i g n a l <from rom 144 >.
Found 5−b i t register for s i g n a l <from rom 145 >.
Found 5−b i t register for s i g n a l <from rom 146 >.
Found 5−b i t register for s i g n a l <from rom 147 >.
Found 5−b i t register for s i g n a l <from rom 148 >.
Found 5−b i t register for s i g n a l <from rom 149 >.
Found 5−b i t register for s i g n a l <from rom 15 >.
Found 5−b i t register for s i g n a l <from rom 150 >.
Found 5−b i t register for s i g n a l <from rom 151 >.
Found 5−b i t register for s i g n a l <from rom 152 >.
Found 5−b i t register for s i g n a l <from rom 153 >.
Found 5−b i t register for s i g n a l <from rom 154 >.
Found 5−b i t register for s i g n a l <from rom 155 >.
Found 5−b i t register for s i g n a l <from rom 156 >.
Found 5−b i t register for s i g n a l <from rom 157 >.
Found 5−b i t register for s i g n a l <from rom 158 >.
Found 5−b i t register for s i g n a l <from rom 159 >.
Found 5−b i t register for s i g n a l <from rom 16 >.
Found 5−b i t register for s i g n a l <from rom 160 >.
Found 5−b i t register for s i g n a l <from rom 17 >.
Found 5−b i t register for s i g n a l <from rom 18 >.
Found 5−b i t register for s i g n a l <from rom 19 >.
Found 5−b i t register for s i g n a l <from rom 2 >.
Found 5−b i t register for s i g n a l <from rom 20 >.
Found 5−b i t register for s i g n a l <from rom 21 >.
Found 5−b i t register for s i g n a l <from rom 22 >.
Found 5−b i t register for s i g n a l <from rom 23 >.
Found 5−b i t register for s i g n a l <from rom 24 >.
Found 5−b i t register for s i g n a l <from rom 25 >.
Found 5−b i t register for s i g n a l <from rom 26 >.
Found 5−b i t register for s i g n a l <from rom 27 >.
Found 5−b i t register for s i g n a l <from rom 28 >.
Found 5−b i t register for s i g n a l <from rom 29 >.
Found 5−b i t register for s i g n a l <from rom 3 >.
Found 5−b i t register for s i g n a l <from rom 30 >.
Found 5−b i t register for s i g n a l <from rom 31 >.
Found 5−b i t register for s i g n a l <from rom 32 >.
Found 5−b i t register for s i g n a l <from rom 33 >.
Found 5−b i t register for s i g n a l <from rom 34 >.
Found 5−b i t register for s i g n a l <from rom 35 >.
Found 5−b i t register for s i g n a l <from rom 36 >.
Found 5−b i t register for s i g n a l <from rom 37 >.
Found 5−b i t register for s i g n a l <from rom 38 >.
Found 5−b i t register for s i g n a l <from rom 39 >.
Found 5−b i t register for s i g n a l <from rom 4 >.
Found 5−b i t register for s i g n a l <from rom 40 >.
Found 5−b i t register for s i g n a l <from rom 41 >.
Found 5−b i t register for s i g n a l <from rom 42 >.
Found 5−b i t register for s i g n a l <from rom 43 >.
Found 5−b i t register for s i g n a l <from rom 44 >.
Found 5−b i t register for s i g n a l <from rom 45 >.
Found 5−b i t register for s i g n a l <from rom 46 >.
Found 5−b i t register for s i g n a l <from rom 47 >.
Found 5−b i t register for s i g n a l <from rom 48 >.
Found 5−b i t register for s i g n a l <from rom 49 >.
Found 5−b i t register for s i g n a l <from rom 5 >.
Found 5−b i t register for s i g n a l <from rom 50 >.
Found 5−b i t register for s i g n a l <from rom 51 >.
Found 5−b i t register for s i g n a l <from rom 52 >.
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Found 5−b i t register for s i g n a l <from rom 53 >.
Found 5−b i t register for s i g n a l <from rom 54 >.
Found 5−b i t register for s i g n a l <from rom 55 >.
Found 5−b i t register for s i g n a l <from rom 56 >.
Found 5−b i t register for s i g n a l <from rom 57 >.
Found 5−b i t register for s i g n a l <from rom 58 >.
Found 5−b i t register for s i g n a l <from rom 59 >.
Found 5−b i t register for s i g n a l <from rom 6 >.
Found 5−b i t register for s i g n a l <from rom 60 >.
Found 5−b i t register for s i g n a l <from rom 61 >.
Found 5−b i t register for s i g n a l <from rom 62 >.
Found 5−b i t register for s i g n a l <from rom 63 >.
Found 5−b i t register for s i g n a l <from rom 64 >.
Found 5−b i t register for s i g n a l <from rom 65 >.
Found 5−b i t register for s i g n a l <from rom 66 >.
Found 5−b i t register for s i g n a l <from rom 67 >.
Found 5−b i t register for s i g n a l <from rom 68 >.
Found 5−b i t register for s i g n a l <from rom 69 >.
Found 5−b i t register for s i g n a l <from rom 7 >.
Found 5−b i t register for s i g n a l <from rom 70 >.
Found 5−b i t register for s i g n a l <from rom 71 >.
Found 5−b i t register for s i g n a l <from rom 72 >.
Found 5−b i t register for s i g n a l <from rom 73 >.
Found 5−b i t register for s i g n a l <from rom 74 >.
Found 5−b i t register for s i g n a l <from rom 75 >.
Found 5−b i t register for s i g n a l <from rom 76 >.
Found 5−b i t register for s i g n a l <from rom 77 >.
Found 5−b i t register for s i g n a l <from rom 78 >.
Found 5−b i t register for s i g n a l <from rom 79 >.
Found 5−b i t register for s i g n a l <from rom 8 >.
Found 5−b i t register for s i g n a l <from rom 80 >.
Found 5−b i t register for s i g n a l <from rom 81 >.
Found 5−b i t register for s i g n a l <from rom 82 >.
Found 5−b i t register for s i g n a l <from rom 83 >.
Found 5−b i t register for s i g n a l <from rom 84 >.
Found 5−b i t register for s i g n a l <from rom 85 >.
Found 5−b i t register for s i g n a l <from rom 86 >.
Found 5−b i t register for s i g n a l <from rom 87 >.
Found 5−b i t register for s i g n a l <from rom 88 >.
Found 5−b i t register for s i g n a l <from rom 89 >.
Found 5−b i t register for s i g n a l <from rom 9 >.
Found 5−b i t register for s i g n a l <from rom 90 >.
Found 5−b i t register for s i g n a l <from rom 91 >.
Found 5−b i t register for s i g n a l <from rom 92 >.
Found 5−b i t register for s i g n a l <from rom 93 >.
Found 5−b i t register for s i g n a l <from rom 94 >.
Found 5−b i t register for s i g n a l <from rom 95 >.
Found 5−b i t register for s i g n a l <from rom 96 >.
Found 5−b i t register for s i g n a l <from rom 97 >.
Found 5−b i t register for s i g n a l <from rom 98 >.
Found 5−b i t register for s i g n a l <from rom 99 >.
Found 160−b i t register for s i g n a l <r e g i s t e r x >.
Found 5−b i t comparator equal for s i g n a l <state$cmp eq0000> c reated at l i n e 3342 .
Found 5−b i t comparator equal for s i g n a l <state$cmp eq0001> c reated at l i n e 3342 .
Found 3−b i t comparator l e s s for s i g n a l <state$cmp lt0000> c reated at l i n e 3348 .
Found 1−b i t register for s i g n a l <sync xor 1 >.
Found 1−b i t xor2 for s i g n a l <sync xor 1$xor0000> c reated at l i n e 2998 .
Found 1−b i t register for s i g n a l <sync xor 10 >.
Found 1−b i t xor2 for s i g n a l <sync xor 10$xor0000> c reated at l i n e 3007 .
Found 1−b i t register for s i g n a l <sync xor 100 >.
Found 1−b i t xor2 for s i g n a l <sync xor 100$xor0000> c reated at l i n e 3097 .
Found 1−b i t register for s i g n a l <sync xor 101 >.
Found 1−b i t xor2 for s i g n a l <sync xor 101$xor0000> c reated at l i n e 3098 .
Found 1−b i t register for s i g n a l <sync xor 102 >.
Found 1−b i t xor2 for s i g n a l <sync xor 102$xor0000> c reated at l i n e 3099 .
Found 1−b i t register for s i g n a l <sync xor 103 >.
Found 1−b i t xor2 for s i g n a l <sync xor 103$xor0000> c reated at l i n e 3100 .
Found 1−b i t register for s i g n a l <sync xor 104 >.
Found 1−b i t xor2 for s i g n a l <sync xor 104$xor0000> c reated at l i n e 3101 .
Found 1−b i t register for s i g n a l <sync xor 105 >.
Found 1−b i t xor2 for s i g n a l <sync xor 105$xor0000> c reated at l i n e 3102 .
Found 1−b i t register for s i g n a l <sync xor 106 >.
Found 1−b i t xor2 for s i g n a l <sync xor 106$xor0000> c reated at l i n e 3103 .
Found 1−b i t register for s i g n a l <sync xor 107 >.
Found 1−b i t xor2 for s i g n a l <sync xor 107$xor0000> c reated at l i n e 3104 .
Found 1−b i t register for s i g n a l <sync xor 108 >.
Found 1−b i t xor2 for s i g n a l <sync xor 108$xor0000> c reated at l i n e 3105 .
Found 1−b i t register for s i g n a l <sync xor 109 >.
Found 1−b i t xor2 for s i g n a l <sync xor 109$xor0000> c reated at l i n e 3106 .
Found 1−b i t register for s i g n a l <sync xor 11 >.
Found 1−b i t xor2 for s i g n a l <sync xor 11$xor0000> c reated at l i n e 3008 .
Found 1−b i t register for s i g n a l <sync xor 110 >.
Found 1−b i t xor2 for s i g n a l <sync xor 110$xor0000> c reated at l i n e 3107 .
Found 1−b i t register for s i g n a l <sync xor 111 >.
Found 1−b i t xor2 for s i g n a l <sync xor 111$xor0000> c reated at l i n e 3108 .
Found 1−b i t register for s i g n a l <sync xor 112 >.
Found 1−b i t xor2 for s i g n a l <sync xor 112$xor0000> c reated at l i n e 3109 .
Found 1−b i t register for s i g n a l <sync xor 113 >.
Found 1−b i t xor2 for s i g n a l <sync xor 113$xor0000> c reated at l i n e 3110 .
Found 1−b i t register for s i g n a l <sync xor 114 >.
Found 1−b i t xor2 for s i g n a l <sync xor 114$xor0000> c reated at l i n e 3111 .
Found 1−b i t register for s i g n a l <sync xor 115 >.
Found 1−b i t xor2 for s i g n a l <sync xor 115$xor0000> c reated at l i n e 3112 .
Found 1−b i t register for s i g n a l <sync xor 116 >.
Found 1−b i t xor2 for s i g n a l <sync xor 116$xor0000> c reated at l i n e 3113 .
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Found 1−b i t register for s i g n a l <sync xor 117 >.
Found 1−b i t xor2 for s i g n a l <sync xor 117$xor0000> c reated at l i n e 3114 .
Found 1−b i t register for s i g n a l <sync xor 118 >.
Found 1−b i t xor2 for s i g n a l <sync xor 118$xor0000> c reated at l i n e 3115 .
Found 1−b i t register for s i g n a l <sync xor 119 >.
Found 1−b i t xor2 for s i g n a l <sync xor 119$xor0000> c reated at l i n e 3116 .
Found 1−b i t register for s i g n a l <sync xor 12 >.
Found 1−b i t xor2 for s i g n a l <sync xor 12$xor0000> c reated at l i n e 3009 .
Found 1−b i t register for s i g n a l <sync xor 120 >.
Found 1−b i t xor2 for s i g n a l <sync xor 120$xor0000> c reated at l i n e 3117 .
Found 1−b i t register for s i g n a l <sync xor 121 >.
Found 1−b i t xor2 for s i g n a l <sync xor 121$xor0000> c reated at l i n e 3118 .
Found 1−b i t register for s i g n a l <sync xor 122 >.
Found 1−b i t xor2 for s i g n a l <sync xor 122$xor0000> c reated at l i n e 3119 .
Found 1−b i t register for s i g n a l <sync xor 123 >.
Found 1−b i t xor2 for s i g n a l <sync xor 123$xor0000> c reated at l i n e 3120 .
Found 1−b i t register for s i g n a l <sync xor 124 >.
Found 1−b i t xor2 for s i g n a l <sync xor 124$xor0000> c reated at l i n e 3121 .
Found 1−b i t register for s i g n a l <sync xor 125 >.
Found 1−b i t xor2 for s i g n a l <sync xor 125$xor0000> c reated at l i n e 3122 .
Found 1−b i t register for s i g n a l <sync xor 126 >.
Found 1−b i t xor2 for s i g n a l <sync xor 126$xor0000> c reated at l i n e 3123 .
Found 1−b i t register for s i g n a l <sync xor 127 >.
Found 1−b i t xor2 for s i g n a l <sync xor 127$xor0000> c reated at l i n e 3124 .
Found 1−b i t register for s i g n a l <sync xor 128 >.
Found 1−b i t xor2 for s i g n a l <sync xor 128$xor0000> c reated at l i n e 3125 .
Found 1−b i t register for s i g n a l <sync xor 129 >.
Found 1−b i t xor2 for s i g n a l <sync xor 129$xor0000> c reated at l i n e 3126 .
Found 1−b i t register for s i g n a l <sync xor 13 >.
Found 1−b i t xor2 for s i g n a l <sync xor 13$xor0000> c reated at l i n e 3010 .
Found 1−b i t register for s i g n a l <sync xor 130 >.
Found 1−b i t xor2 for s i g n a l <sync xor 130$xor0000> c reated at l i n e 3127 .
Found 1−b i t register for s i g n a l <sync xor 131 >.
Found 1−b i t xor2 for s i g n a l <sync xor 131$xor0000> c reated at l i n e 3128 .
Found 1−b i t register for s i g n a l <sync xor 132 >.
Found 1−b i t xor2 for s i g n a l <sync xor 132$xor0000> c reated at l i n e 3129 .
Found 1−b i t register for s i g n a l <sync xor 133 >.
Found 1−b i t xor2 for s i g n a l <sync xor 133$xor0000> c reated at l i n e 3130 .
Found 1−b i t register for s i g n a l <sync xor 134 >.
Found 1−b i t xor2 for s i g n a l <sync xor 134$xor0000> c reated at l i n e 3131 .
Found 1−b i t register for s i g n a l <sync xor 135 >.
Found 1−b i t xor2 for s i g n a l <sync xor 135$xor0000> c reated at l i n e 3132 .
Found 1−b i t register for s i g n a l <sync xor 136 >.
Found 1−b i t xor2 for s i g n a l <sync xor 136$xor0000> c reated at l i n e 3133 .
Found 1−b i t register for s i g n a l <sync xor 137 >.
Found 1−b i t xor2 for s i g n a l <sync xor 137$xor0000> c reated at l i n e 3134 .
Found 1−b i t register for s i g n a l <sync xor 138 >.
Found 1−b i t xor2 for s i g n a l <sync xor 138$xor0000> c reated at l i n e 3135 .
Found 1−b i t register for s i g n a l <sync xor 139 >.
Found 1−b i t xor2 for s i g n a l <sync xor 139$xor0000> c reated at l i n e 3136 .
Found 1−b i t register for s i g n a l <sync xor 14 >.
Found 1−b i t xor2 for s i g n a l <sync xor 14$xor0000> c reated at l i n e 3011 .
Found 1−b i t register for s i g n a l <sync xor 140 >.
Found 1−b i t xor2 for s i g n a l <sync xor 140$xor0000> c reated at l i n e 3137 .
Found 1−b i t register for s i g n a l <sync xor 141 >.
Found 1−b i t xor2 for s i g n a l <sync xor 141$xor0000> c reated at l i n e 3138 .
Found 1−b i t register for s i g n a l <sync xor 142 >.
Found 1−b i t xor2 for s i g n a l <sync xor 142$xor0000> c reated at l i n e 3139 .
Found 1−b i t register for s i g n a l <sync xor 143 >.
Found 1−b i t xor2 for s i g n a l <sync xor 143$xor0000> c reated at l i n e 3140 .
Found 1−b i t register for s i g n a l <sync xor 144 >.
Found 1−b i t xor2 for s i g n a l <sync xor 144$xor0000> c reated at l i n e 3141 .
Found 1−b i t register for s i g n a l <sync xor 145 >.
Found 1−b i t xor2 for s i g n a l <sync xor 145$xor0000> c reated at l i n e 3142 .
Found 1−b i t register for s i g n a l <sync xor 146 >.
Found 1−b i t xor2 for s i g n a l <sync xor 146$xor0000> c reated at l i n e 3143 .
Found 1−b i t register for s i g n a l <sync xor 147 >.
Found 1−b i t xor2 for s i g n a l <sync xor 147$xor0000> c reated at l i n e 3144 .
Found 1−b i t register for s i g n a l <sync xor 148 >.
Found 1−b i t xor2 for s i g n a l <sync xor 148$xor0000> c reated at l i n e 3145 .
Found 1−b i t register for s i g n a l <sync xor 149 >.
Found 1−b i t xor2 for s i g n a l <sync xor 149$xor0000> c reated at l i n e 3146 .
Found 1−b i t register for s i g n a l <sync xor 15 >.
Found 1−b i t xor2 for s i g n a l <sync xor 15$xor0000> c reated at l i n e 3012 .
Found 1−b i t register for s i g n a l <sync xor 150 >.
Found 1−b i t xor2 for s i g n a l <sync xor 150$xor0000> c reated at l i n e 3147 .
Found 1−b i t register for s i g n a l <sync xor 151 >.
Found 1−b i t xor2 for s i g n a l <sync xor 151$xor0000> c reated at l i n e 3148 .
Found 1−b i t register for s i g n a l <sync xor 152 >.
Found 1−b i t xor2 for s i g n a l <sync xor 152$xor0000> c reated at l i n e 3149 .
Found 1−b i t register for s i g n a l <sync xor 153 >.
Found 1−b i t xor2 for s i g n a l <sync xor 153$xor0000> c reated at l i n e 3150 .
Found 1−b i t register for s i g n a l <sync xor 154 >.
Found 1−b i t xor2 for s i g n a l <sync xor 154$xor0000> c reated at l i n e 3151 .
Found 1−b i t register for s i g n a l <sync xor 155 >.
Found 1−b i t xor2 for s i g n a l <sync xor 155$xor0000> c reated at l i n e 3152 .
Found 1−b i t register for s i g n a l <sync xor 156 >.
Found 1−b i t xor2 for s i g n a l <sync xor 156$xor0000> c reated at l i n e 3153 .
Found 1−b i t register for s i g n a l <sync xor 157 >.
Found 1−b i t xor2 for s i g n a l <sync xor 157$xor0000> c reated at l i n e 3154 .
Found 1−b i t register for s i g n a l <sync xor 158 >.
Found 1−b i t xor2 for s i g n a l <sync xor 158$xor0000> c reated at l i n e 3155 .
Found 1−b i t register for s i g n a l <sync xor 159 >.
Found 1−b i t xor2 for s i g n a l <sync xor 159$xor0000> c reated at l i n e 3156 .
Found 1−b i t register for s i g n a l <sync xor 16 >.
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Found 1−b i t xor2 for s i g n a l <sync xor 16$xor0000> c reated at l i n e 3013 .
Found 1−b i t register for s i g n a l <sync xor 160 >.
Found 1−b i t xor2 for s i g n a l <sync xor 160$xor0000> c reated at l i n e 3157 .
Found 1−b i t register for s i g n a l <sync xor 17 >.
Found 1−b i t xor2 for s i g n a l <sync xor 17$xor0000> c reated at l i n e 3014 .
Found 1−b i t register for s i g n a l <sync xor 18 >.
Found 1−b i t xor2 for s i g n a l <sync xor 18$xor0000> c reated at l i n e 3015 .
Found 1−b i t register for s i g n a l <sync xor 19 >.
Found 1−b i t xor2 for s i g n a l <sync xor 19$xor0000> c reated at l i n e 3016 .
Found 1−b i t register for s i g n a l <sync xor 2 >.
Found 1−b i t xor2 for s i g n a l <sync xor 2$xor0000> c reated at l i n e 2999 .
Found 1−b i t register for s i g n a l <sync xor 20 >.
Found 1−b i t xor2 for s i g n a l <sync xor 20$xor0000> c reated at l i n e 3017 .
Found 1−b i t register for s i g n a l <sync xor 21 >.
Found 1−b i t xor2 for s i g n a l <sync xor 21$xor0000> c reated at l i n e 3018 .
Found 1−b i t register for s i g n a l <sync xor 22 >.
Found 1−b i t xor2 for s i g n a l <sync xor 22$xor0000> c reated at l i n e 3019 .
Found 1−b i t register for s i g n a l <sync xor 23 >.
Found 1−b i t xor2 for s i g n a l <sync xor 23$xor0000> c reated at l i n e 3020 .
Found 1−b i t register for s i g n a l <sync xor 24 >.
Found 1−b i t xor2 for s i g n a l <sync xor 24$xor0000> c reated at l i n e 3021 .
Found 1−b i t register for s i g n a l <sync xor 25 >.
Found 1−b i t xor2 for s i g n a l <sync xor 25$xor0000> c reated at l i n e 3022 .
Found 1−b i t register for s i g n a l <sync xor 26 >.
Found 1−b i t xor2 for s i g n a l <sync xor 26$xor0000> c reated at l i n e 3023 .
Found 1−b i t register for s i g n a l <sync xor 27 >.
Found 1−b i t xor2 for s i g n a l <sync xor 27$xor0000> c reated at l i n e 3024 .
Found 1−b i t register for s i g n a l <sync xor 28 >.
Found 1−b i t xor2 for s i g n a l <sync xor 28$xor0000> c reated at l i n e 3025 .
Found 1−b i t register for s i g n a l <sync xor 29 >.
Found 1−b i t xor2 for s i g n a l <sync xor 29$xor0000> c reated at l i n e 3026 .
Found 1−b i t register for s i g n a l <sync xor 3 >.
Found 1−b i t xor2 for s i g n a l <sync xor 3$xor0000> c reated at l i n e 3000 .
Found 1−b i t register for s i g n a l <sync xor 30 >.
Found 1−b i t xor2 for s i g n a l <sync xor 30$xor0000> c reated at l i n e 3027 .
Found 1−b i t register for s i g n a l <sync xor 31 >.
Found 1−b i t xor2 for s i g n a l <sync xor 31$xor0000> c reated at l i n e 3028 .
Found 1−b i t register for s i g n a l <sync xor 32 >.
Found 1−b i t xor2 for s i g n a l <sync xor 32$xor0000> c reated at l i n e 3029 .
Found 1−b i t register for s i g n a l <sync xor 33 >.
Found 1−b i t xor2 for s i g n a l <sync xor 33$xor0000> c reated at l i n e 3030 .
Found 1−b i t register for s i g n a l <sync xor 34 >.
Found 1−b i t xor2 for s i g n a l <sync xor 34$xor0000> c reated at l i n e 3031 .
Found 1−b i t register for s i g n a l <sync xor 35 >.
Found 1−b i t xor2 for s i g n a l <sync xor 35$xor0000> c reated at l i n e 3032 .
Found 1−b i t register for s i g n a l <sync xor 36 >.
Found 1−b i t xor2 for s i g n a l <sync xor 36$xor0000> c reated at l i n e 3033 .
Found 1−b i t register for s i g n a l <sync xor 37 >.
Found 1−b i t xor2 for s i g n a l <sync xor 37$xor0000> c reated at l i n e 3034 .
Found 1−b i t register for s i g n a l <sync xor 38 >.
Found 1−b i t xor2 for s i g n a l <sync xor 38$xor0000> c reated at l i n e 3035 .
Found 1−b i t register for s i g n a l <sync xor 39 >.
Found 1−b i t xor2 for s i g n a l <sync xor 39$xor0000> c reated at l i n e 3036 .
Found 1−b i t register for s i g n a l <sync xor 4 >.
Found 1−b i t xor2 for s i g n a l <sync xor 4$xor0000> c reated at l i n e 3001 .
Found 1−b i t register for s i g n a l <sync xor 40 >.
Found 1−b i t xor2 for s i g n a l <sync xor 40$xor0000> c reated at l i n e 3037 .
Found 1−b i t register for s i g n a l <sync xor 41 >.
Found 1−b i t xor2 for s i g n a l <sync xor 41$xor0000> c reated at l i n e 3038 .
Found 1−b i t register for s i g n a l <sync xor 42 >.
Found 1−b i t xor2 for s i g n a l <sync xor 42$xor0000> c reated at l i n e 3039 .
Found 1−b i t register for s i g n a l <sync xor 43 >.
Found 1−b i t xor2 for s i g n a l <sync xor 43$xor0000> c reated at l i n e 3040 .
Found 1−b i t register for s i g n a l <sync xor 44 >.
Found 1−b i t xor2 for s i g n a l <sync xor 44$xor0000> c reated at l i n e 3041 .
Found 1−b i t register for s i g n a l <sync xor 45 >.
Found 1−b i t xor2 for s i g n a l <sync xor 45$xor0000> c reated at l i n e 3042 .
Found 1−b i t register for s i g n a l <sync xor 46 >.
Found 1−b i t xor2 for s i g n a l <sync xor 46$xor0000> c reated at l i n e 3043 .
Found 1−b i t register for s i g n a l <sync xor 47 >.
Found 1−b i t xor2 for s i g n a l <sync xor 47$xor0000> c reated at l i n e 3044 .
Found 1−b i t register for s i g n a l <sync xor 48 >.
Found 1−b i t xor2 for s i g n a l <sync xor 48$xor0000> c reated at l i n e 3045 .
Found 1−b i t register for s i g n a l <sync xor 49 >.
Found 1−b i t xor2 for s i g n a l <sync xor 49$xor0000> c reated at l i n e 3046 .
Found 1−b i t register for s i g n a l <sync xor 5 >.
Found 1−b i t xor2 for s i g n a l <sync xor 5$xor0000> c reated at l i n e 3002 .
Found 1−b i t register for s i g n a l <sync xor 50 >.
Found 1−b i t xor2 for s i g n a l <sync xor 50$xor0000> c reated at l i n e 3047 .
Found 1−b i t register for s i g n a l <sync xor 51 >.
Found 1−b i t xor2 for s i g n a l <sync xor 51$xor0000> c reated at l i n e 3048 .
Found 1−b i t register for s i g n a l <sync xor 52 >.
Found 1−b i t xor2 for s i g n a l <sync xor 52$xor0000> c reated at l i n e 3049 .
Found 1−b i t register for s i g n a l <sync xor 53 >.
Found 1−b i t xor2 for s i g n a l <sync xor 53$xor0000> c reated at l i n e 3050 .
Found 1−b i t register for s i g n a l <sync xor 54 >.
Found 1−b i t xor2 for s i g n a l <sync xor 54$xor0000> c reated at l i n e 3051 .
Found 1−b i t register for s i g n a l <sync xor 55 >.
Found 1−b i t xor2 for s i g n a l <sync xor 55$xor0000> c reated at l i n e 3052 .
Found 1−b i t register for s i g n a l <sync xor 56 >.
Found 1−b i t xor2 for s i g n a l <sync xor 56$xor0000> c reated at l i n e 3053 .
Found 1−b i t register for s i g n a l <sync xor 57 >.
Found 1−b i t xor2 for s i g n a l <sync xor 57$xor0000> c reated at l i n e 3054 .
Found 1−b i t register for s i g n a l <sync xor 58 >.
Found 1−b i t xor2 for s i g n a l <sync xor 58$xor0000> c reated at l i n e 3055 .
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Found 1−b i t register for s i g n a l <sync xor 59 >.
Found 1−b i t xor2 for s i g n a l <sync xor 59$xor0000> c reated at l i n e 3056 .
Found 1−b i t register for s i g n a l <sync xor 6 >.
Found 1−b i t xor2 for s i g n a l <sync xor 6$xor0000> c reated at l i n e 3003 .
Found 1−b i t register for s i g n a l <sync xor 60 >.
Found 1−b i t xor2 for s i g n a l <sync xor 60$xor0000> c reated at l i n e 3057 .
Found 1−b i t register for s i g n a l <sync xor 61 >.
Found 1−b i t xor2 for s i g n a l <sync xor 61$xor0000> c reated at l i n e 3058 .
Found 1−b i t register for s i g n a l <sync xor 62 >.
Found 1−b i t xor2 for s i g n a l <sync xor 62$xor0000> c reated at l i n e 3059 .
Found 1−b i t register for s i g n a l <sync xor 63 >.
Found 1−b i t xor2 for s i g n a l <sync xor 63$xor0000> c reated at l i n e 3060 .
Found 1−b i t register for s i g n a l <sync xor 64 >.
Found 1−b i t xor2 for s i g n a l <sync xor 64$xor0000> c reated at l i n e 3061 .
Found 1−b i t register for s i g n a l <sync xor 65 >.
Found 1−b i t xor2 for s i g n a l <sync xor 65$xor0000> c reated at l i n e 3062 .
Found 1−b i t register for s i g n a l <sync xor 66 >.
Found 1−b i t xor2 for s i g n a l <sync xor 66$xor0000> c reated at l i n e 3063 .
Found 1−b i t register for s i g n a l <sync xor 67 >.
Found 1−b i t xor2 for s i g n a l <sync xor 67$xor0000> c reated at l i n e 3064 .
Found 1−b i t register for s i g n a l <sync xor 68 >.
Found 1−b i t xor2 for s i g n a l <sync xor 68$xor0000> c reated at l i n e 3065 .
Found 1−b i t register for s i g n a l <sync xor 69 >.
Found 1−b i t xor2 for s i g n a l <sync xor 69$xor0000> c reated at l i n e 3066 .
Found 1−b i t register for s i g n a l <sync xor 7 >.
Found 1−b i t xor2 for s i g n a l <sync xor 7$xor0000> c reated at l i n e 3004 .
Found 1−b i t register for s i g n a l <sync xor 70 >.
Found 1−b i t xor2 for s i g n a l <sync xor 70$xor0000> c reated at l i n e 3067 .
Found 1−b i t register for s i g n a l <sync xor 71 >.
Found 1−b i t xor2 for s i g n a l <sync xor 71$xor0000> c reated at l i n e 3068 .
Found 1−b i t register for s i g n a l <sync xor 72 >.
Found 1−b i t xor2 for s i g n a l <sync xor 72$xor0000> c reated at l i n e 3069 .
Found 1−b i t register for s i g n a l <sync xor 73 >.
Found 1−b i t xor2 for s i g n a l <sync xor 73$xor0000> c reated at l i n e 3070 .
Found 1−b i t register for s i g n a l <sync xor 74 >.
Found 1−b i t xor2 for s i g n a l <sync xor 74$xor0000> c reated at l i n e 3071 .
Found 1−b i t register for s i g n a l <sync xor 75 >.
Found 1−b i t xor2 for s i g n a l <sync xor 75$xor0000> c reated at l i n e 3072 .
Found 1−b i t register for s i g n a l <sync xor 76 >.
Found 1−b i t xor2 for s i g n a l <sync xor 76$xor0000> c reated at l i n e 3073 .
Found 1−b i t register for s i g n a l <sync xor 77 >.
Found 1−b i t xor2 for s i g n a l <sync xor 77$xor0000> c reated at l i n e 3074 .
Found 1−b i t register for s i g n a l <sync xor 78 >.
Found 1−b i t xor2 for s i g n a l <sync xor 78$xor0000> c reated at l i n e 3075 .
Found 1−b i t register for s i g n a l <sync xor 79 >.
Found 1−b i t xor2 for s i g n a l <sync xor 79$xor0000> c reated at l i n e 3076 .
Found 1−b i t register for s i g n a l <sync xor 8 >.
Found 1−b i t xor2 for s i g n a l <sync xor 8$xor0000> c reated at l i n e 3005 .
Found 1−b i t register for s i g n a l <sync xor 80 >.
Found 1−b i t xor2 for s i g n a l <sync xor 80$xor0000> c reated at l i n e 3077 .
Found 1−b i t register for s i g n a l <sync xor 81 >.
Found 1−b i t xor2 for s i g n a l <sync xor 81$xor0000> c reated at l i n e 3078 .
Found 1−b i t register for s i g n a l <sync xor 82 >.
Found 1−b i t xor2 for s i g n a l <sync xor 82$xor0000> c reated at l i n e 3079 .
Found 1−b i t register for s i g n a l <sync xor 83 >.
Found 1−b i t xor2 for s i g n a l <sync xor 83$xor0000> c reated at l i n e 3080 .
Found 1−b i t register for s i g n a l <sync xor 84 >.
Found 1−b i t xor2 for s i g n a l <sync xor 84$xor0000> c reated at l i n e 3081 .
Found 1−b i t register for s i g n a l <sync xor 85 >.
Found 1−b i t xor2 for s i g n a l <sync xor 85$xor0000> c reated at l i n e 3082 .
Found 1−b i t register for s i g n a l <sync xor 86 >.
Found 1−b i t xor2 for s i g n a l <sync xor 86$xor0000> c reated at l i n e 3083 .
Found 1−b i t register for s i g n a l <sync xor 87 >.
Found 1−b i t xor2 for s i g n a l <sync xor 87$xor0000> c reated at l i n e 3084 .
Found 1−b i t register for s i g n a l <sync xor 88 >.
Found 1−b i t xor2 for s i g n a l <sync xor 88$xor0000> c reated at l i n e 3085 .
Found 1−b i t register for s i g n a l <sync xor 89 >.
Found 1−b i t xor2 for s i g n a l <sync xor 89$xor0000> c reated at l i n e 3086 .
Found 1−b i t register for s i g n a l <sync xor 9 >.
Found 1−b i t xor2 for s i g n a l <sync xor 9$xor0000> c reated at l i n e 3006 .
Found 1−b i t register for s i g n a l <sync xor 90 >.
Found 1−b i t xor2 for s i g n a l <sync xor 90$xor0000> c reated at l i n e 3087 .
Found 1−b i t register for s i g n a l <sync xor 91 >.
Found 1−b i t xor2 for s i g n a l <sync xor 91$xor0000> c reated at l i n e 3088 .
Found 1−b i t register for s i g n a l <sync xor 92 >.
Found 1−b i t xor2 for s i g n a l <sync xor 92$xor0000> c reated at l i n e 3089 .
Found 1−b i t register for s i g n a l <sync xor 93 >.
Found 1−b i t xor2 for s i g n a l <sync xor 93$xor0000> c reated at l i n e 3090 .
Found 1−b i t register for s i g n a l <sync xor 94 >.
Found 1−b i t xor2 for s i g n a l <sync xor 94$xor0000> c reated at l i n e 3091 .
Found 1−b i t register for s i g n a l <sync xor 95 >.
Found 1−b i t xor2 for s i g n a l <sync xor 95$xor0000> c reated at l i n e 3092 .
Found 1−b i t register for s i g n a l <sync xor 96 >.
Found 1−b i t xor2 for s i g n a l <sync xor 96$xor0000> c reated at l i n e 3093 .
Found 1−b i t register for s i g n a l <sync xor 97 >.
Found 1−b i t xor2 for s i g n a l <sync xor 97$xor0000> c reated at l i n e 3094 .
Found 1−b i t register for s i g n a l <sync xor 98 >.
Found 1−b i t xor2 for s i g n a l <sync xor 98$xor0000> c reated at l i n e 3095 .
Found 1−b i t register for s i g n a l <sync xor 99 >.
Found 1−b i t xor2 for s i g n a l <sync xor 99$xor0000> c reated at l i n e 3096 .
Found 1−b i t register for s i g n a l <tmp 1>.
Found 1−b i t 5−to−1 mu l t ip l exe r for s i g n a l <tmp 1$mux0000> c reated at l i n e 2503 .
Found 1−b i t register for s i g n a l <tmp 10 >.
Found 1−b i t 5−to−1 mu l t ip l exe r for s i g n a l <tmp 10$mux0000> c reated at l i n e 2521 .
Found 1−b i t register for s i g n a l <tmp 100 >.
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Found 1−b i t 5−to−1 mu l t ip l exe r for s i g n a l <tmp 100$mux0000> c reated at l i n e 2701 .
Found 1−b i t register for s i g n a l <tmp 101 >.
Found 1−b i t 5−to−1 mu l t ip l exe r for s i g n a l <tmp 101$mux0000> c reated at l i n e 2703 .
Found 1−b i t register for s i g n a l <tmp 102 >.
Found 1−b i t 5−to−1 mu l t ip l exe r for s i g n a l <tmp 102$mux0000> c reated at l i n e 2705 .
Found 1−b i t register for s i g n a l <tmp 103 >.
Found 1−b i t 5−to−1 mu l t ip l exe r for s i g n a l <tmp 103$mux0000> c reated at l i n e 2707 .
Found 1−b i t register for s i g n a l <tmp 104 >.
Found 1−b i t 5−to−1 mu l t ip l exe r for s i g n a l <tmp 104$mux0000> c reated at l i n e 2709 .
Found 1−b i t register for s i g n a l <tmp 105 >.
Found 1−b i t 5−to−1 mu l t ip l exe r for s i g n a l <tmp 105$mux0000> c reated at l i n e 2711 .
Found 1−b i t register for s i g n a l <tmp 106 >.
Found 1−b i t 5−to−1 mu l t ip l exe r for s i g n a l <tmp 106$mux0000> c reated at l i n e 2713 .
Found 1−b i t register for s i g n a l <tmp 107 >.
Found 1−b i t 5−to−1 mu l t ip l exe r for s i g n a l <tmp 107$mux0000> c reated at l i n e 2715 .
Found 1−b i t register for s i g n a l <tmp 108 >.
Found 1−b i t 5−to−1 mu l t ip l exe r for s i g n a l <tmp 108$mux0000> c reated at l i n e 2717 .
Found 1−b i t register for s i g n a l <tmp 109 >.
Found 1−b i t 5−to−1 mu l t ip l exe r for s i g n a l <tmp 109$mux0000> c reated at l i n e 2719 .
Found 1−b i t register for s i g n a l <tmp 11 >.
Found 1−b i t 5−to−1 mu l t ip l exe r for s i g n a l <tmp 11$mux0000> c reated at l i n e 2523 .
Found 1−b i t register for s i g n a l <tmp 110 >.
Found 1−b i t 5−to−1 mu l t ip l exe r for s i g n a l <tmp 110$mux0000> c reated at l i n e 2721 .
Found 1−b i t register for s i g n a l <tmp 111 >.
Found 1−b i t 5−to−1 mu l t ip l exe r for s i g n a l <tmp 111$mux0000> c reated at l i n e 2723 .
Found 1−b i t register for s i g n a l <tmp 112 >.
Found 1−b i t 5−to−1 mu l t ip l exe r for s i g n a l <tmp 112$mux0000> c reated at l i n e 2725 .
Found 1−b i t register for s i g n a l <tmp 113 >.
Found 1−b i t 5−to−1 mu l t ip l exe r for s i g n a l <tmp 113$mux0000> c reated at l i n e 2727 .
Found 1−b i t register for s i g n a l <tmp 114 >.
Found 1−b i t 5−to−1 mu l t ip l exe r for s i g n a l <tmp 114$mux0000> c reated at l i n e 2729 .
Found 1−b i t register for s i g n a l <tmp 115 >.
Found 1−b i t 5−to−1 mu l t ip l exe r for s i g n a l <tmp 115$mux0000> c reated at l i n e 2731 .
Found 1−b i t register for s i g n a l <tmp 116 >.
Found 1−b i t 5−to−1 mu l t ip l exe r for s i g n a l <tmp 116$mux0000> c reated at l i n e 2733 .
Found 1−b i t register for s i g n a l <tmp 117 >.
Found 1−b i t 5−to−1 mu l t ip l exe r for s i g n a l <tmp 117$mux0000> c reated at l i n e 2735 .
Found 1−b i t register for s i g n a l <tmp 118 >.
Found 1−b i t 5−to−1 mu l t ip l exe r for s i g n a l <tmp 118$mux0000> c reated at l i n e 2737 .
Found 1−b i t register for s i g n a l <tmp 119 >.
Found 1−b i t 5−to−1 mu l t ip l exe r for s i g n a l <tmp 119$mux0000> c reated at l i n e 2739 .
Found 1−b i t register for s i g n a l <tmp 12 >.
Found 1−b i t 5−to−1 mu l t ip l exe r for s i g n a l <tmp 12$mux0000> c reated at l i n e 2525 .
Found 1−b i t register for s i g n a l <tmp 120 >.
Found 1−b i t 5−to−1 mu l t ip l exe r for s i g n a l <tmp 120$mux0000> c reated at l i n e 2741 .
Found 1−b i t register for s i g n a l <tmp 121 >.
Found 1−b i t 5−to−1 mu l t ip l exe r for s i g n a l <tmp 121$mux0000> c reated at l i n e 2743 .
Found 1−b i t register for s i g n a l <tmp 122 >.
Found 1−b i t 5−to−1 mu l t ip l exe r for s i g n a l <tmp 122$mux0000> c reated at l i n e 2745 .
Found 1−b i t register for s i g n a l <tmp 123 >.
Found 1−b i t 5−to−1 mu l t ip l exe r for s i g n a l <tmp 123$mux0000> c reated at l i n e 2747 .
Found 1−b i t register for s i g n a l <tmp 124 >.
Found 1−b i t 5−to−1 mu l t ip l exe r for s i g n a l <tmp 124$mux0000> c reated at l i n e 2749 .
Found 1−b i t register for s i g n a l <tmp 125 >.
Found 1−b i t 5−to−1 mu l t ip l exe r for s i g n a l <tmp 125$mux0000> c reated at l i n e 2751 .
Found 1−b i t register for s i g n a l <tmp 126 >.
Found 1−b i t 5−to−1 mu l t ip l exe r for s i g n a l <tmp 126$mux0000> c reated at l i n e 2753 .
Found 1−b i t register for s i g n a l <tmp 127 >.
Found 1−b i t 5−to−1 mu l t ip l exe r for s i g n a l <tmp 127$mux0000> c reated at l i n e 2755 .
Found 1−b i t register for s i g n a l <tmp 128 >.
Found 1−b i t 5−to−1 mu l t ip l exe r for s i g n a l <tmp 128$mux0000> c reated at l i n e 2757 .
Found 1−b i t register for s i g n a l <tmp 129 >.
Found 1−b i t 5−to−1 mu l t ip l exe r for s i g n a l <tmp 129$mux0000> c reated at l i n e 2759 .
Found 1−b i t register for s i g n a l <tmp 13 >.
Found 1−b i t 5−to−1 mu l t ip l exe r for s i g n a l <tmp 13$mux0000> c reated at l i n e 2527 .
Found 1−b i t register for s i g n a l <tmp 130 >.
Found 1−b i t 5−to−1 mu l t ip l exe r for s i g n a l <tmp 130$mux0000> c reated at l i n e 2761 .
Found 1−b i t register for s i g n a l <tmp 131 >.
Found 1−b i t 5−to−1 mu l t ip l exe r for s i g n a l <tmp 131$mux0000> c reated at l i n e 2763 .
Found 1−b i t register for s i g n a l <tmp 132 >.
Found 1−b i t 5−to−1 mu l t ip l exe r for s i g n a l <tmp 132$mux0000> c reated at l i n e 2765 .
Found 1−b i t register for s i g n a l <tmp 133 >.
Found 1−b i t 5−to−1 mu l t ip l exe r for s i g n a l <tmp 133$mux0000> c reated at l i n e 2767 .
Found 1−b i t register for s i g n a l <tmp 134 >.
Found 1−b i t 5−to−1 mu l t ip l exe r for s i g n a l <tmp 134$mux0000> c reated at l i n e 2769 .
Found 1−b i t register for s i g n a l <tmp 135 >.
Found 1−b i t 5−to−1 mu l t ip l exe r for s i g n a l <tmp 135$mux0000> c reated at l i n e 2771 .
Found 1−b i t register for s i g n a l <tmp 136 >.
Found 1−b i t 5−to−1 mu l t ip l exe r for s i g n a l <tmp 136$mux0000> c reated at l i n e 2773 .
Found 1−b i t register for s i g n a l <tmp 137 >.
Found 1−b i t 5−to−1 mu l t ip l exe r for s i g n a l <tmp 137$mux0000> c reated at l i n e 2775 .
Found 1−b i t register for s i g n a l <tmp 138 >.
Found 1−b i t 5−to−1 mu l t ip l exe r for s i g n a l <tmp 138$mux0000> c reated at l i n e 2777 .
Found 1−b i t register for s i g n a l <tmp 139 >.
Found 1−b i t 5−to−1 mu l t ip l exe r for s i g n a l <tmp 139$mux0000> c reated at l i n e 2779 .
Found 1−b i t register for s i g n a l <tmp 14 >.
Found 1−b i t 5−to−1 mu l t ip l exe r for s i g n a l <tmp 14$mux0000> c reated at l i n e 2529 .
Found 1−b i t register for s i g n a l <tmp 140 >.
Found 1−b i t 5−to−1 mu l t ip l exe r for s i g n a l <tmp 140$mux0000> c reated at l i n e 2781 .
Found 1−b i t register for s i g n a l <tmp 141 >.
Found 1−b i t 5−to−1 mu l t ip l exe r for s i g n a l <tmp 141$mux0000> c reated at l i n e 2783 .
Found 1−b i t register for s i g n a l <tmp 142 >.
Found 1−b i t 5−to−1 mu l t ip l exe r for s i g n a l <tmp 142$mux0000> c reated at l i n e 2785 .
Found 1−b i t register for s i g n a l <tmp 143 >.
Found 1−b i t 5−to−1 mu l t ip l exe r for s i g n a l <tmp 143$mux0000> c reated at l i n e 2787 .
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Found 1−b i t register for s i g n a l <tmp 144 >.
Found 1−b i t 5−to−1 mu l t ip l exe r for s i g n a l <tmp 144$mux0000> c reated at l i n e 2789 .
Found 1−b i t register for s i g n a l <tmp 145 >.
Found 1−b i t 5−to−1 mu l t ip l exe r for s i g n a l <tmp 145$mux0000> c reated at l i n e 2791 .
Found 1−b i t register for s i g n a l <tmp 146 >.
Found 1−b i t 5−to−1 mu l t ip l exe r for s i g n a l <tmp 146$mux0000> c reated at l i n e 2793 .
Found 1−b i t register for s i g n a l <tmp 147 >.
Found 1−b i t 5−to−1 mu l t ip l exe r for s i g n a l <tmp 147$mux0000> c reated at l i n e 2795 .
Found 1−b i t register for s i g n a l <tmp 148 >.
Found 1−b i t 5−to−1 mu l t ip l exe r for s i g n a l <tmp 148$mux0000> c reated at l i n e 2797 .
Found 1−b i t register for s i g n a l <tmp 149 >.
Found 1−b i t 5−to−1 mu l t ip l exe r for s i g n a l <tmp 149$mux0000> c reated at l i n e 2799 .
Found 1−b i t register for s i g n a l <tmp 15 >.
Found 1−b i t 5−to−1 mu l t ip l exe r for s i g n a l <tmp 15$mux0000> c reated at l i n e 2531 .
Found 1−b i t register for s i g n a l <tmp 150 >.
Found 1−b i t 5−to−1 mu l t ip l exe r for s i g n a l <tmp 150$mux0000> c reated at l i n e 2801 .
Found 1−b i t register for s i g n a l <tmp 151 >.
Found 1−b i t 5−to−1 mu l t ip l exe r for s i g n a l <tmp 151$mux0000> c reated at l i n e 2803 .
Found 1−b i t register for s i g n a l <tmp 152 >.
Found 1−b i t 5−to−1 mu l t ip l exe r for s i g n a l <tmp 152$mux0000> c reated at l i n e 2805 .
Found 1−b i t register for s i g n a l <tmp 153 >.
Found 1−b i t 5−to−1 mu l t ip l exe r for s i g n a l <tmp 153$mux0000> c reated at l i n e 2807 .
Found 1−b i t register for s i g n a l <tmp 154 >.
Found 1−b i t 5−to−1 mu l t ip l exe r for s i g n a l <tmp 154$mux0000> c reated at l i n e 2809 .
Found 1−b i t register for s i g n a l <tmp 155 >.
Found 1−b i t 5−to−1 mu l t ip l exe r for s i g n a l <tmp 155$mux0000> c reated at l i n e 2811 .
Found 1−b i t register for s i g n a l <tmp 156 >.
Found 1−b i t 5−to−1 mu l t ip l exe r for s i g n a l <tmp 156$mux0000> c reated at l i n e 2813 .
Found 1−b i t register for s i g n a l <tmp 157 >.
Found 1−b i t 5−to−1 mu l t ip l exe r for s i g n a l <tmp 157$mux0000> c reated at l i n e 2815 .
Found 1−b i t register for s i g n a l <tmp 158 >.
Found 1−b i t 5−to−1 mu l t ip l exe r for s i g n a l <tmp 158$mux0000> c reated at l i n e 2817 .
Found 1−b i t register for s i g n a l <tmp 159 >.
Found 1−b i t 5−to−1 mu l t ip l exe r for s i g n a l <tmp 159$mux0000> c reated at l i n e 2819 .
Found 1−b i t register for s i g n a l <tmp 16 >.
Found 1−b i t 5−to−1 mu l t ip l exe r for s i g n a l <tmp 16$mux0000> c reated at l i n e 2533 .
Found 1−b i t register for s i g n a l <tmp 160 >.
Found 1−b i t 5−to−1 mu l t ip l exe r for s i g n a l <tmp 160$mux0000> c reated at l i n e 2821 .
Found 1−b i t register for s i g n a l <tmp 17 >.
Found 1−b i t 5−to−1 mu l t ip l exe r for s i g n a l <tmp 17$mux0000> c reated at l i n e 2535 .
Found 1−b i t register for s i g n a l <tmp 18 >.
Found 1−b i t 5−to−1 mu l t ip l exe r for s i g n a l <tmp 18$mux0000> c reated at l i n e 2537 .
Found 1−b i t register for s i g n a l <tmp 19 >.
Found 1−b i t 5−to−1 mu l t ip l exe r for s i g n a l <tmp 19$mux0000> c reated at l i n e 2539 .
Found 1−b i t register for s i g n a l <tmp 2>.
Found 1−b i t 5−to−1 mu l t ip l exe r for s i g n a l <tmp 2$mux0000> c reated at l i n e 2505 .
Found 1−b i t register for s i g n a l <tmp 20 >.
Found 1−b i t 5−to−1 mu l t ip l exe r for s i g n a l <tmp 20$mux0000> c reated at l i n e 2541 .
Found 1−b i t register for s i g n a l <tmp 21 >.
Found 1−b i t 5−to−1 mu l t ip l exe r for s i g n a l <tmp 21$mux0000> c reated at l i n e 2543 .
Found 1−b i t register for s i g n a l <tmp 22 >.
Found 1−b i t 5−to−1 mu l t ip l exe r for s i g n a l <tmp 22$mux0000> c reated at l i n e 2545 .
Found 1−b i t register for s i g n a l <tmp 23 >.
Found 1−b i t 5−to−1 mu l t ip l exe r for s i g n a l <tmp 23$mux0000> c reated at l i n e 2547 .
Found 1−b i t register for s i g n a l <tmp 24 >.
Found 1−b i t 5−to−1 mu l t ip l exe r for s i g n a l <tmp 24$mux0000> c reated at l i n e 2549 .
Found 1−b i t register for s i g n a l <tmp 25 >.
Found 1−b i t 5−to−1 mu l t ip l exe r for s i g n a l <tmp 25$mux0000> c reated at l i n e 2551 .
Found 1−b i t register for s i g n a l <tmp 26 >.
Found 1−b i t 5−to−1 mu l t ip l exe r for s i g n a l <tmp 26$mux0000> c reated at l i n e 2553 .
Found 1−b i t register for s i g n a l <tmp 27 >.
Found 1−b i t 5−to−1 mu l t ip l exe r for s i g n a l <tmp 27$mux0000> c reated at l i n e 2555 .
Found 1−b i t register for s i g n a l <tmp 28 >.
Found 1−b i t 5−to−1 mu l t ip l exe r for s i g n a l <tmp 28$mux0000> c reated at l i n e 2557 .
Found 1−b i t register for s i g n a l <tmp 29 >.
Found 1−b i t 5−to−1 mu l t ip l exe r for s i g n a l <tmp 29$mux0000> c reated at l i n e 2559 .
Found 1−b i t register for s i g n a l <tmp 3>.
Found 1−b i t 5−to−1 mu l t ip l exe r for s i g n a l <tmp 3$mux0000> c reated at l i n e 2507 .
Found 1−b i t register for s i g n a l <tmp 30 >.
Found 1−b i t 5−to−1 mu l t ip l exe r for s i g n a l <tmp 30$mux0000> c reated at l i n e 2561 .
Found 1−b i t register for s i g n a l <tmp 31 >.
Found 1−b i t 5−to−1 mu l t ip l exe r for s i g n a l <tmp 31$mux0000> c reated at l i n e 2563 .
Found 1−b i t register for s i g n a l <tmp 32 >.
Found 1−b i t 5−to−1 mu l t ip l exe r for s i g n a l <tmp 32$mux0000> c reated at l i n e 2565 .
Found 1−b i t register for s i g n a l <tmp 33 >.
Found 1−b i t 5−to−1 mu l t ip l exe r for s i g n a l <tmp 33$mux0000> c reated at l i n e 2567 .
Found 1−b i t register for s i g n a l <tmp 34 >.
Found 1−b i t 5−to−1 mu l t ip l exe r for s i g n a l <tmp 34$mux0000> c reated at l i n e 2569 .
Found 1−b i t register for s i g n a l <tmp 35 >.
Found 1−b i t 5−to−1 mu l t ip l exe r for s i g n a l <tmp 35$mux0000> c reated at l i n e 2571 .
Found 1−b i t register for s i g n a l <tmp 36 >.
Found 1−b i t 5−to−1 mu l t ip l exe r for s i g n a l <tmp 36$mux0000> c reated at l i n e 2573 .
Found 1−b i t register for s i g n a l <tmp 37 >.
Found 1−b i t 5−to−1 mu l t ip l exe r for s i g n a l <tmp 37$mux0000> c reated at l i n e 2575 .
Found 1−b i t register for s i g n a l <tmp 38 >.
Found 1−b i t 5−to−1 mu l t ip l exe r for s i g n a l <tmp 38$mux0000> c reated at l i n e 2577 .
Found 1−b i t register for s i g n a l <tmp 39 >.
Found 1−b i t 5−to−1 mu l t ip l exe r for s i g n a l <tmp 39$mux0000> c reated at l i n e 2579 .
Found 1−b i t register for s i g n a l <tmp 4>.
Found 1−b i t 5−to−1 mu l t ip l exe r for s i g n a l <tmp 4$mux0000> c reated at l i n e 2509 .
Found 1−b i t register for s i g n a l <tmp 40 >.
Found 1−b i t 5−to−1 mu l t ip l exe r for s i g n a l <tmp 40$mux0000> c reated at l i n e 2581 .
Found 1−b i t register for s i g n a l <tmp 41 >.
Found 1−b i t 5−to−1 mu l t ip l exe r for s i g n a l <tmp 41$mux0000> c reated at l i n e 2583 .
Found 1−b i t register for s i g n a l <tmp 42 >.
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Found 1−b i t 5−to−1 mu l t ip l exe r for s i g n a l <tmp 42$mux0000> c reated at l i n e 2585 .
Found 1−b i t register for s i g n a l <tmp 43 >.
Found 1−b i t 5−to−1 mu l t ip l exe r for s i g n a l <tmp 43$mux0000> c reated at l i n e 2587 .
Found 1−b i t register for s i g n a l <tmp 44 >.
Found 1−b i t 5−to−1 mu l t ip l exe r for s i g n a l <tmp 44$mux0000> c reated at l i n e 2589 .
Found 1−b i t register for s i g n a l <tmp 45 >.
Found 1−b i t 5−to−1 mu l t ip l exe r for s i g n a l <tmp 45$mux0000> c reated at l i n e 2591 .
Found 1−b i t register for s i g n a l <tmp 46 >.
Found 1−b i t 5−to−1 mu l t ip l exe r for s i g n a l <tmp 46$mux0000> c reated at l i n e 2593 .
Found 1−b i t register for s i g n a l <tmp 47 >.
Found 1−b i t 5−to−1 mu l t ip l exe r for s i g n a l <tmp 47$mux0000> c reated at l i n e 2595 .
Found 1−b i t register for s i g n a l <tmp 48 >.
Found 1−b i t 5−to−1 mu l t ip l exe r for s i g n a l <tmp 48$mux0000> c reated at l i n e 2597 .
Found 1−b i t register for s i g n a l <tmp 49 >.
Found 1−b i t 5−to−1 mu l t ip l exe r for s i g n a l <tmp 49$mux0000> c reated at l i n e 2599 .
Found 1−b i t register for s i g n a l <tmp 5>.
Found 1−b i t 5−to−1 mu l t ip l exe r for s i g n a l <tmp 5$mux0000> c reated at l i n e 2511 .
Found 1−b i t register for s i g n a l <tmp 50 >.
Found 1−b i t 5−to−1 mu l t ip l exe r for s i g n a l <tmp 50$mux0000> c reated at l i n e 2601 .
Found 1−b i t register for s i g n a l <tmp 51 >.
Found 1−b i t 5−to−1 mu l t ip l exe r for s i g n a l <tmp 51$mux0000> c reated at l i n e 2603 .
Found 1−b i t register for s i g n a l <tmp 52 >.
Found 1−b i t 5−to−1 mu l t ip l exe r for s i g n a l <tmp 52$mux0000> c reated at l i n e 2605 .
Found 1−b i t register for s i g n a l <tmp 53 >.
Found 1−b i t 5−to−1 mu l t ip l exe r for s i g n a l <tmp 53$mux0000> c reated at l i n e 2607 .
Found 1−b i t register for s i g n a l <tmp 54 >.
Found 1−b i t 5−to−1 mu l t ip l exe r for s i g n a l <tmp 54$mux0000> c reated at l i n e 2609 .
Found 1−b i t register for s i g n a l <tmp 55 >.
Found 1−b i t 5−to−1 mu l t ip l exe r for s i g n a l <tmp 55$mux0000> c reated at l i n e 2611 .
Found 1−b i t register for s i g n a l <tmp 56 >.
Found 1−b i t 5−to−1 mu l t ip l exe r for s i g n a l <tmp 56$mux0000> c reated at l i n e 2613 .
Found 1−b i t register for s i g n a l <tmp 57 >.
Found 1−b i t 5−to−1 mu l t ip l exe r for s i g n a l <tmp 57$mux0000> c reated at l i n e 2615 .
Found 1−b i t register for s i g n a l <tmp 58 >.
Found 1−b i t 5−to−1 mu l t ip l exe r for s i g n a l <tmp 58$mux0000> c reated at l i n e 2617 .
Found 1−b i t register for s i g n a l <tmp 59 >.
Found 1−b i t 5−to−1 mu l t ip l exe r for s i g n a l <tmp 59$mux0000> c reated at l i n e 2619 .
Found 1−b i t register for s i g n a l <tmp 6>.
Found 1−b i t 5−to−1 mu l t ip l exe r for s i g n a l <tmp 6$mux0000> c reated at l i n e 2513 .
Found 1−b i t register for s i g n a l <tmp 60 >.
Found 1−b i t 5−to−1 mu l t ip l exe r for s i g n a l <tmp 60$mux0000> c reated at l i n e 2621 .
Found 1−b i t register for s i g n a l <tmp 61 >.
Found 1−b i t 5−to−1 mu l t ip l exe r for s i g n a l <tmp 61$mux0000> c reated at l i n e 2623 .
Found 1−b i t register for s i g n a l <tmp 62 >.
Found 1−b i t 5−to−1 mu l t ip l exe r for s i g n a l <tmp 62$mux0000> c reated at l i n e 2625 .
Found 1−b i t register for s i g n a l <tmp 63 >.
Found 1−b i t 5−to−1 mu l t ip l exe r for s i g n a l <tmp 63$mux0000> c reated at l i n e 2627 .
Found 1−b i t register for s i g n a l <tmp 64 >.
Found 1−b i t 5−to−1 mu l t ip l exe r for s i g n a l <tmp 64$mux0000> c reated at l i n e 2629 .
Found 1−b i t register for s i g n a l <tmp 65 >.
Found 1−b i t 5−to−1 mu l t ip l exe r for s i g n a l <tmp 65$mux0000> c reated at l i n e 2631 .
Found 1−b i t register for s i g n a l <tmp 66 >.
Found 1−b i t 5−to−1 mu l t ip l exe r for s i g n a l <tmp 66$mux0000> c reated at l i n e 2633 .
Found 1−b i t register for s i g n a l <tmp 67 >.
Found 1−b i t 5−to−1 mu l t ip l exe r for s i g n a l <tmp 67$mux0000> c reated at l i n e 2635 .
Found 1−b i t register for s i g n a l <tmp 68 >.
Found 1−b i t 5−to−1 mu l t ip l exe r for s i g n a l <tmp 68$mux0000> c reated at l i n e 2637 .
Found 1−b i t register for s i g n a l <tmp 69 >.
Found 1−b i t 5−to−1 mu l t ip l exe r for s i g n a l <tmp 69$mux0000> c reated at l i n e 2639 .
Found 1−b i t register for s i g n a l <tmp 7>.
Found 1−b i t 5−to−1 mu l t ip l exe r for s i g n a l <tmp 7$mux0000> c reated at l i n e 2515 .
Found 1−b i t register for s i g n a l <tmp 70 >.
Found 1−b i t 5−to−1 mu l t ip l exe r for s i g n a l <tmp 70$mux0000> c reated at l i n e 2641 .
Found 1−b i t register for s i g n a l <tmp 71 >.
Found 1−b i t 5−to−1 mu l t ip l exe r for s i g n a l <tmp 71$mux0000> c reated at l i n e 2643 .
Found 1−b i t register for s i g n a l <tmp 72 >.
Found 1−b i t 5−to−1 mu l t ip l exe r for s i g n a l <tmp 72$mux0000> c reated at l i n e 2645 .
Found 1−b i t register for s i g n a l <tmp 73 >.
Found 1−b i t 5−to−1 mu l t ip l exe r for s i g n a l <tmp 73$mux0000> c reated at l i n e 2647 .
Found 1−b i t register for s i g n a l <tmp 74 >.
Found 1−b i t 5−to−1 mu l t ip l exe r for s i g n a l <tmp 74$mux0000> c reated at l i n e 2649 .
Found 1−b i t register for s i g n a l <tmp 75 >.
Found 1−b i t 5−to−1 mu l t ip l exe r for s i g n a l <tmp 75$mux0000> c reated at l i n e 2651 .
Found 1−b i t register for s i g n a l <tmp 76 >.
Found 1−b i t 5−to−1 mu l t ip l exe r for s i g n a l <tmp 76$mux0000> c reated at l i n e 2653 .
Found 1−b i t register for s i g n a l <tmp 77 >.
Found 1−b i t 5−to−1 mu l t ip l exe r for s i g n a l <tmp 77$mux0000> c reated at l i n e 2655 .
Found 1−b i t register for s i g n a l <tmp 78 >.
Found 1−b i t 5−to−1 mu l t ip l exe r for s i g n a l <tmp 78$mux0000> c reated at l i n e 2657 .
Found 1−b i t register for s i g n a l <tmp 79 >.
Found 1−b i t 5−to−1 mu l t ip l exe r for s i g n a l <tmp 79$mux0000> c reated at l i n e 2659 .
Found 1−b i t register for s i g n a l <tmp 8>.
Found 1−b i t 5−to−1 mu l t ip l exe r for s i g n a l <tmp 8$mux0000> c reated at l i n e 2517 .
Found 1−b i t register for s i g n a l <tmp 80 >.
Found 1−b i t 5−to−1 mu l t ip l exe r for s i g n a l <tmp 80$mux0000> c reated at l i n e 2661 .
Found 1−b i t register for s i g n a l <tmp 81 >.
Found 1−b i t 5−to−1 mu l t ip l exe r for s i g n a l <tmp 81$mux0000> c reated at l i n e 2663 .
Found 1−b i t register for s i g n a l <tmp 82 >.
Found 1−b i t 5−to−1 mu l t ip l exe r for s i g n a l <tmp 82$mux0000> c reated at l i n e 2665 .
Found 1−b i t register for s i g n a l <tmp 83 >.
Found 1−b i t 5−to−1 mu l t ip l exe r for s i g n a l <tmp 83$mux0000> c reated at l i n e 2667 .
Found 1−b i t register for s i g n a l <tmp 84 >.
Found 1−b i t 5−to−1 mu l t ip l exe r for s i g n a l <tmp 84$mux0000> c reated at l i n e 2669 .
Found 1−b i t register for s i g n a l <tmp 85 >.
Found 1−b i t 5−to−1 mu l t ip l exe r for s i g n a l <tmp 85$mux0000> c reated at l i n e 2671 .
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Found 1−b i t register for s i g n a l <tmp 86 >.
Found 1−b i t 5−to−1 mu l t ip l exe r for s i g n a l <tmp 86$mux0000> c reated at l i n e 2673 .
Found 1−b i t register for s i g n a l <tmp 87 >.
Found 1−b i t 5−to−1 mu l t ip l exe r for s i g n a l <tmp 87$mux0000> c reated at l i n e 2675 .
Found 1−b i t register for s i g n a l <tmp 88 >.
Found 1−b i t 5−to−1 mu l t ip l exe r for s i g n a l <tmp 88$mux0000> c reated at l i n e 2677 .
Found 1−b i t register for s i g n a l <tmp 89 >.
Found 1−b i t 5−to−1 mu l t ip l exe r for s i g n a l <tmp 89$mux0000> c reated at l i n e 2679 .
Found 1−b i t register for s i g n a l <tmp 9>.
Found 1−b i t 5−to−1 mu l t ip l exe r for s i g n a l <tmp 9$mux0000> c reated at l i n e 2519 .
Found 1−b i t register for s i g n a l <tmp 90 >.
Found 1−b i t 5−to−1 mu l t ip l exe r for s i g n a l <tmp 90$mux0000> c reated at l i n e 2681 .
Found 1−b i t register for s i g n a l <tmp 91 >.
Found 1−b i t 5−to−1 mu l t ip l exe r for s i g n a l <tmp 91$mux0000> c reated at l i n e 2683 .
Found 1−b i t register for s i g n a l <tmp 92 >.
Found 1−b i t 5−to−1 mu l t ip l exe r for s i g n a l <tmp 92$mux0000> c reated at l i n e 2685 .
Found 1−b i t register for s i g n a l <tmp 93 >.
Found 1−b i t 5−to−1 mu l t ip l exe r for s i g n a l <tmp 93$mux0000> c reated at l i n e 2687 .
Found 1−b i t register for s i g n a l <tmp 94 >.
Found 1−b i t 5−to−1 mu l t ip l exe r for s i g n a l <tmp 94$mux0000> c reated at l i n e 2689 .
Found 1−b i t register for s i g n a l <tmp 95 >.
Found 1−b i t 5−to−1 mu l t ip l exe r for s i g n a l <tmp 95$mux0000> c reated at l i n e 2691 .
Found 1−b i t register for s i g n a l <tmp 96 >.
Found 1−b i t 5−to−1 mu l t ip l exe r for s i g n a l <tmp 96$mux0000> c reated at l i n e 2693 .
Found 1−b i t register for s i g n a l <tmp 97 >.
Found 1−b i t 5−to−1 mu l t ip l exe r for s i g n a l <tmp 97$mux0000> c reated at l i n e 2695 .
Found 1−b i t register for s i g n a l <tmp 98 >.
Found 1−b i t 5−to−1 mu l t ip l exe r for s i g n a l <tmp 98$mux0000> c reated at l i n e 2697 .
Found 1−b i t register for s i g n a l <tmp 99 >.
Found 1−b i t 5−to−1 mu l t ip l exe r for s i g n a l <tmp 99$mux0000> c reated at l i n e 2699 .
Found 1−b i t register for s i g n a l <xor 1 >.
Found 1−b i t xor2 for s i g n a l <xor 1$xor0000> c reated at l i n e 2504 .
Found 1−b i t register for s i g n a l <xor 10 >.
Found 1−b i t xor2 for s i g n a l <xor 10$xor0000> c reated at l i n e 2522 .
Found 1−b i t register for s i g n a l <xor 100 >.
Found 1−b i t xor2 for s i g n a l <xor 100$xor0000> c reated at l i n e 2702 .
Found 1−b i t register for s i g n a l <xor 101 >.
Found 1−b i t xor2 for s i g n a l <xor 101$xor0000> c reated at l i n e 2704 .
Found 1−b i t register for s i g n a l <xor 102 >.
Found 1−b i t xor2 for s i g n a l <xor 102$xor0000> c reated at l i n e 2706 .
Found 1−b i t register for s i g n a l <xor 103 >.
Found 1−b i t xor2 for s i g n a l <xor 103$xor0000> c reated at l i n e 2708 .
Found 1−b i t register for s i g n a l <xor 104 >.
Found 1−b i t xor2 for s i g n a l <xor 104$xor0000> c reated at l i n e 2710 .
Found 1−b i t register for s i g n a l <xor 105 >.
Found 1−b i t xor2 for s i g n a l <xor 105$xor0000> c reated at l i n e 2712 .
Found 1−b i t register for s i g n a l <xor 106 >.
Found 1−b i t xor2 for s i g n a l <xor 106$xor0000> c reated at l i n e 2714 .
Found 1−b i t register for s i g n a l <xor 107 >.
Found 1−b i t xor2 for s i g n a l <xor 107$xor0000> c reated at l i n e 2716 .
Found 1−b i t register for s i g n a l <xor 108 >.
Found 1−b i t xor2 for s i g n a l <xor 108$xor0000> c reated at l i n e 2718 .
Found 1−b i t register for s i g n a l <xor 109 >.
Found 1−b i t xor2 for s i g n a l <xor 109$xor0000> c reated at l i n e 2720 .
Found 1−b i t register for s i g n a l <xor 11 >.
Found 1−b i t xor2 for s i g n a l <xor 11$xor0000> c reated at l i n e 2524 .
Found 1−b i t register for s i g n a l <xor 110 >.
Found 1−b i t xor2 for s i g n a l <xor 110$xor0000> c reated at l i n e 2722 .
Found 1−b i t register for s i g n a l <xor 111 >.
Found 1−b i t xor2 for s i g n a l <xor 111$xor0000> c reated at l i n e 2724 .
Found 1−b i t register for s i g n a l <xor 112 >.
Found 1−b i t xor2 for s i g n a l <xor 112$xor0000> c reated at l i n e 2726 .
Found 1−b i t register for s i g n a l <xor 113 >.
Found 1−b i t xor2 for s i g n a l <xor 113$xor0000> c reated at l i n e 2728 .
Found 1−b i t register for s i g n a l <xor 114 >.
Found 1−b i t xor2 for s i g n a l <xor 114$xor0000> c reated at l i n e 2730 .
Found 1−b i t register for s i g n a l <xor 115 >.
Found 1−b i t xor2 for s i g n a l <xor 115$xor0000> c reated at l i n e 2732 .
Found 1−b i t register for s i g n a l <xor 116 >.
Found 1−b i t xor2 for s i g n a l <xor 116$xor0000> c reated at l i n e 2734 .
Found 1−b i t register for s i g n a l <xor 117 >.
Found 1−b i t xor2 for s i g n a l <xor 117$xor0000> c reated at l i n e 2736 .
Found 1−b i t register for s i g n a l <xor 118 >.
Found 1−b i t xor2 for s i g n a l <xor 118$xor0000> c reated at l i n e 2738 .
Found 1−b i t register for s i g n a l <xor 119 >.
Found 1−b i t xor2 for s i g n a l <xor 119$xor0000> c reated at l i n e 2740 .
Found 1−b i t register for s i g n a l <xor 12 >.
Found 1−b i t xor2 for s i g n a l <xor 12$xor0000> c reated at l i n e 2526 .
Found 1−b i t register for s i g n a l <xor 120 >.
Found 1−b i t xor2 for s i g n a l <xor 120$xor0000> c reated at l i n e 2742 .
Found 1−b i t register for s i g n a l <xor 121 >.
Found 1−b i t xor2 for s i g n a l <xor 121$xor0000> c reated at l i n e 2744 .
Found 1−b i t register for s i g n a l <xor 122 >.
Found 1−b i t xor2 for s i g n a l <xor 122$xor0000> c reated at l i n e 2746 .
Found 1−b i t register for s i g n a l <xor 123 >.
Found 1−b i t xor2 for s i g n a l <xor 123$xor0000> c reated at l i n e 2748 .
Found 1−b i t register for s i g n a l <xor 124 >.
Found 1−b i t xor2 for s i g n a l <xor 124$xor0000> c reated at l i n e 2750 .
Found 1−b i t register for s i g n a l <xor 125 >.
Found 1−b i t xor2 for s i g n a l <xor 125$xor0000> c reated at l i n e 2752 .
Found 1−b i t register for s i g n a l <xor 126 >.
Found 1−b i t xor2 for s i g n a l <xor 126$xor0000> c reated at l i n e 2754 .
Found 1−b i t register for s i g n a l <xor 127 >.
Found 1−b i t xor2 for s i g n a l <xor 127$xor0000> c reated at l i n e 2756 .
Found 1−b i t register for s i g n a l <xor 128 >.
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Found 1−b i t xor2 for s i g n a l <xor 128$xor0000> c reated at l i n e 2758 .
Found 1−b i t register for s i g n a l <xor 129 >.
Found 1−b i t xor2 for s i g n a l <xor 129$xor0000> c reated at l i n e 2760 .
Found 1−b i t register for s i g n a l <xor 13 >.
Found 1−b i t xor2 for s i g n a l <xor 13$xor0000> c reated at l i n e 2528 .
Found 1−b i t register for s i g n a l <xor 130 >.
Found 1−b i t xor2 for s i g n a l <xor 130$xor0000> c reated at l i n e 2762 .
Found 1−b i t register for s i g n a l <xor 131 >.
Found 1−b i t xor2 for s i g n a l <xor 131$xor0000> c reated at l i n e 2764 .
Found 1−b i t register for s i g n a l <xor 132 >.
Found 1−b i t xor2 for s i g n a l <xor 132$xor0000> c reated at l i n e 2766 .
Found 1−b i t register for s i g n a l <xor 133 >.
Found 1−b i t xor2 for s i g n a l <xor 133$xor0000> c reated at l i n e 2768 .
Found 1−b i t register for s i g n a l <xor 134 >.
Found 1−b i t xor2 for s i g n a l <xor 134$xor0000> c reated at l i n e 2770 .
Found 1−b i t register for s i g n a l <xor 135 >.
Found 1−b i t xor2 for s i g n a l <xor 135$xor0000> c reated at l i n e 2772 .
Found 1−b i t register for s i g n a l <xor 136 >.
Found 1−b i t xor2 for s i g n a l <xor 136$xor0000> c reated at l i n e 2774 .
Found 1−b i t register for s i g n a l <xor 137 >.
Found 1−b i t xor2 for s i g n a l <xor 137$xor0000> c reated at l i n e 2776 .
Found 1−b i t register for s i g n a l <xor 138 >.
Found 1−b i t xor2 for s i g n a l <xor 138$xor0000> c reated at l i n e 2778 .
Found 1−b i t register for s i g n a l <xor 139 >.
Found 1−b i t xor2 for s i g n a l <xor 139$xor0000> c reated at l i n e 2780 .
Found 1−b i t register for s i g n a l <xor 14 >.
Found 1−b i t xor2 for s i g n a l <xor 14$xor0000> c reated at l i n e 2530 .
Found 1−b i t register for s i g n a l <xor 140 >.
Found 1−b i t xor2 for s i g n a l <xor 140$xor0000> c reated at l i n e 2782 .
Found 1−b i t register for s i g n a l <xor 141 >.
Found 1−b i t xor2 for s i g n a l <xor 141$xor0000> c reated at l i n e 2784 .
Found 1−b i t register for s i g n a l <xor 142 >.
Found 1−b i t xor2 for s i g n a l <xor 142$xor0000> c reated at l i n e 2786 .
Found 1−b i t register for s i g n a l <xor 143 >.
Found 1−b i t xor2 for s i g n a l <xor 143$xor0000> c reated at l i n e 2788 .
Found 1−b i t register for s i g n a l <xor 144 >.
Found 1−b i t xor2 for s i g n a l <xor 144$xor0000> c reated at l i n e 2790 .
Found 1−b i t register for s i g n a l <xor 145 >.
Found 1−b i t xor2 for s i g n a l <xor 145$xor0000> c reated at l i n e 2792 .
Found 1−b i t register for s i g n a l <xor 146 >.
Found 1−b i t xor2 for s i g n a l <xor 146$xor0000> c reated at l i n e 2794 .
Found 1−b i t register for s i g n a l <xor 147 >.
Found 1−b i t xor2 for s i g n a l <xor 147$xor0000> c reated at l i n e 2796 .
Found 1−b i t register for s i g n a l <xor 148 >.
Found 1−b i t xor2 for s i g n a l <xor 148$xor0000> c reated at l i n e 2798 .
Found 1−b i t register for s i g n a l <xor 149 >.
Found 1−b i t xor2 for s i g n a l <xor 149$xor0000> c reated at l i n e 2800 .
Found 1−b i t register for s i g n a l <xor 15 >.
Found 1−b i t xor2 for s i g n a l <xor 15$xor0000> c reated at l i n e 2532 .
Found 1−b i t register for s i g n a l <xor 150 >.
Found 1−b i t xor2 for s i g n a l <xor 150$xor0000> c reated at l i n e 2802 .
Found 1−b i t register for s i g n a l <xor 151 >.
Found 1−b i t xor2 for s i g n a l <xor 151$xor0000> c reated at l i n e 2804 .
Found 1−b i t register for s i g n a l <xor 152 >.
Found 1−b i t xor2 for s i g n a l <xor 152$xor0000> c reated at l i n e 2806 .
Found 1−b i t register for s i g n a l <xor 153 >.
Found 1−b i t xor2 for s i g n a l <xor 153$xor0000> c reated at l i n e 2808 .
Found 1−b i t register for s i g n a l <xor 154 >.
Found 1−b i t xor2 for s i g n a l <xor 154$xor0000> c reated at l i n e 2810 .
Found 1−b i t register for s i g n a l <xor 155 >.
Found 1−b i t xor2 for s i g n a l <xor 155$xor0000> c reated at l i n e 2812 .
Found 1−b i t register for s i g n a l <xor 156 >.
Found 1−b i t xor2 for s i g n a l <xor 156$xor0000> c reated at l i n e 2814 .
Found 1−b i t register for s i g n a l <xor 157 >.
Found 1−b i t xor2 for s i g n a l <xor 157$xor0000> c reated at l i n e 2816 .
Found 1−b i t register for s i g n a l <xor 158 >.
Found 1−b i t xor2 for s i g n a l <xor 158$xor0000> c reated at l i n e 2818 .
Found 1−b i t register for s i g n a l <xor 159 >.
Found 1−b i t xor2 for s i g n a l <xor 159$xor0000> c reated at l i n e 2820 .
Found 1−b i t register for s i g n a l <xor 16 >.
Found 1−b i t xor2 for s i g n a l <xor 16$xor0000> c reated at l i n e 2534 .
Found 1−b i t register for s i g n a l <xor 160 >.
Found 1−b i t xor2 for s i g n a l <xor 160$xor0000> c reated at l i n e 2822 .
Found 1−b i t register for s i g n a l <xor 17 >.
Found 1−b i t xor2 for s i g n a l <xor 17$xor0000> c reated at l i n e 2536 .
Found 1−b i t register for s i g n a l <xor 18 >.
Found 1−b i t xor2 for s i g n a l <xor 18$xor0000> c reated at l i n e 2538 .
Found 1−b i t register for s i g n a l <xor 19 >.
Found 1−b i t xor2 for s i g n a l <xor 19$xor0000> c reated at l i n e 2540 .
Found 1−b i t register for s i g n a l <xor 2 >.
Found 1−b i t xor2 for s i g n a l <xor 2$xor0000> c reated at l i n e 2506 .
Found 1−b i t register for s i g n a l <xor 20 >.
Found 1−b i t xor2 for s i g n a l <xor 20$xor0000> c reated at l i n e 2542 .
Found 1−b i t register for s i g n a l <xor 21 >.
Found 1−b i t xor2 for s i g n a l <xor 21$xor0000> c reated at l i n e 2544 .
Found 1−b i t register for s i g n a l <xor 22 >.
Found 1−b i t xor2 for s i g n a l <xor 22$xor0000> c reated at l i n e 2546 .
Found 1−b i t register for s i g n a l <xor 23 >.
Found 1−b i t xor2 for s i g n a l <xor 23$xor0000> c reated at l i n e 2548 .
Found 1−b i t register for s i g n a l <xor 24 >.
Found 1−b i t xor2 for s i g n a l <xor 24$xor0000> c reated at l i n e 2550 .
Found 1−b i t register for s i g n a l <xor 25 >.
Found 1−b i t xor2 for s i g n a l <xor 25$xor0000> c reated at l i n e 2552 .
Found 1−b i t register for s i g n a l <xor 26 >.
Found 1−b i t xor2 for s i g n a l <xor 26$xor0000> c reated at l i n e 2554 .
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Found 1−b i t register for s i g n a l <xor 27 >.
Found 1−b i t xor2 for s i g n a l <xor 27$xor0000> c reated at l i n e 2556 .
Found 1−b i t register for s i g n a l <xor 28 >.
Found 1−b i t xor2 for s i g n a l <xor 28$xor0000> c reated at l i n e 2558 .
Found 1−b i t register for s i g n a l <xor 29 >.
Found 1−b i t xor2 for s i g n a l <xor 29$xor0000> c reated at l i n e 2560 .
Found 1−b i t register for s i g n a l <xor 3 >.
Found 1−b i t xor2 for s i g n a l <xor 3$xor0000> c reated at l i n e 2508 .
Found 1−b i t register for s i g n a l <xor 30 >.
Found 1−b i t xor2 for s i g n a l <xor 30$xor0000> c reated at l i n e 2562 .
Found 1−b i t register for s i g n a l <xor 31 >.
Found 1−b i t xor2 for s i g n a l <xor 31$xor0000> c reated at l i n e 2564 .
Found 1−b i t register for s i g n a l <xor 32 >.
Found 1−b i t xor2 for s i g n a l <xor 32$xor0000> c reated at l i n e 2566 .
Found 1−b i t register for s i g n a l <xor 33 >.
Found 1−b i t xor2 for s i g n a l <xor 33$xor0000> c reated at l i n e 2568 .
Found 1−b i t register for s i g n a l <xor 34 >.
Found 1−b i t xor2 for s i g n a l <xor 34$xor0000> c reated at l i n e 2570 .
Found 1−b i t register for s i g n a l <xor 35 >.
Found 1−b i t xor2 for s i g n a l <xor 35$xor0000> c reated at l i n e 2572 .
Found 1−b i t register for s i g n a l <xor 36 >.
Found 1−b i t xor2 for s i g n a l <xor 36$xor0000> c reated at l i n e 2574 .
Found 1−b i t register for s i g n a l <xor 37 >.
Found 1−b i t xor2 for s i g n a l <xor 37$xor0000> c reated at l i n e 2576 .
Found 1−b i t register for s i g n a l <xor 38 >.
Found 1−b i t xor2 for s i g n a l <xor 38$xor0000> c reated at l i n e 2578 .
Found 1−b i t register for s i g n a l <xor 39 >.
Found 1−b i t xor2 for s i g n a l <xor 39$xor0000> c reated at l i n e 2580 .
Found 1−b i t register for s i g n a l <xor 4 >.
Found 1−b i t xor2 for s i g n a l <xor 4$xor0000> c reated at l i n e 2510 .
Found 1−b i t register for s i g n a l <xor 40 >.
Found 1−b i t xor2 for s i g n a l <xor 40$xor0000> c reated at l i n e 2582 .
Found 1−b i t register for s i g n a l <xor 41 >.
Found 1−b i t xor2 for s i g n a l <xor 41$xor0000> c reated at l i n e 2584 .
Found 1−b i t register for s i g n a l <xor 42 >.
Found 1−b i t xor2 for s i g n a l <xor 42$xor0000> c reated at l i n e 2586 .
Found 1−b i t register for s i g n a l <xor 43 >.
Found 1−b i t xor2 for s i g n a l <xor 43$xor0000> c reated at l i n e 2588 .
Found 1−b i t register for s i g n a l <xor 44 >.
Found 1−b i t xor2 for s i g n a l <xor 44$xor0000> c reated at l i n e 2590 .
Found 1−b i t register for s i g n a l <xor 45 >.
Found 1−b i t xor2 for s i g n a l <xor 45$xor0000> c reated at l i n e 2592 .
Found 1−b i t register for s i g n a l <xor 46 >.
Found 1−b i t xor2 for s i g n a l <xor 46$xor0000> c reated at l i n e 2594 .
Found 1−b i t register for s i g n a l <xor 47 >.
Found 1−b i t xor2 for s i g n a l <xor 47$xor0000> c reated at l i n e 2596 .
Found 1−b i t register for s i g n a l <xor 48 >.
Found 1−b i t xor2 for s i g n a l <xor 48$xor0000> c reated at l i n e 2598 .
Found 1−b i t register for s i g n a l <xor 49 >.
Found 1−b i t xor2 for s i g n a l <xor 49$xor0000> c reated at l i n e 2600 .
Found 1−b i t register for s i g n a l <xor 5 >.
Found 1−b i t xor2 for s i g n a l <xor 5$xor0000> c reated at l i n e 2512 .
Found 1−b i t register for s i g n a l <xor 50 >.
Found 1−b i t xor2 for s i g n a l <xor 50$xor0000> c reated at l i n e 2602 .
Found 1−b i t register for s i g n a l <xor 51 >.
Found 1−b i t xor2 for s i g n a l <xor 51$xor0000> c reated at l i n e 2604 .
Found 1−b i t register for s i g n a l <xor 52 >.
Found 1−b i t xor2 for s i g n a l <xor 52$xor0000> c reated at l i n e 2606 .
Found 1−b i t register for s i g n a l <xor 53 >.
Found 1−b i t xor2 for s i g n a l <xor 53$xor0000> c reated at l i n e 2608 .
Found 1−b i t register for s i g n a l <xor 54 >.
Found 1−b i t xor2 for s i g n a l <xor 54$xor0000> c reated at l i n e 2610 .
Found 1−b i t register for s i g n a l <xor 55 >.
Found 1−b i t xor2 for s i g n a l <xor 55$xor0000> c reated at l i n e 2612 .
Found 1−b i t register for s i g n a l <xor 56 >.
Found 1−b i t xor2 for s i g n a l <xor 56$xor0000> c reated at l i n e 2614 .
Found 1−b i t register for s i g n a l <xor 57 >.
Found 1−b i t xor2 for s i g n a l <xor 57$xor0000> c reated at l i n e 2616 .
Found 1−b i t register for s i g n a l <xor 58 >.
Found 1−b i t xor2 for s i g n a l <xor 58$xor0000> c reated at l i n e 2618 .
Found 1−b i t register for s i g n a l <xor 59 >.
Found 1−b i t xor2 for s i g n a l <xor 59$xor0000> c reated at l i n e 2620 .
Found 1−b i t register for s i g n a l <xor 6 >.
Found 1−b i t xor2 for s i g n a l <xor 6$xor0000> c reated at l i n e 2514 .
Found 1−b i t register for s i g n a l <xor 60 >.
Found 1−b i t xor2 for s i g n a l <xor 60$xor0000> c reated at l i n e 2622 .
Found 1−b i t register for s i g n a l <xor 61 >.
Found 1−b i t xor2 for s i g n a l <xor 61$xor0000> c reated at l i n e 2624 .
Found 1−b i t register for s i g n a l <xor 62 >.
Found 1−b i t xor2 for s i g n a l <xor 62$xor0000> c reated at l i n e 2626 .
Found 1−b i t register for s i g n a l <xor 63 >.
Found 1−b i t xor2 for s i g n a l <xor 63$xor0000> c reated at l i n e 2628 .
Found 1−b i t register for s i g n a l <xor 64 >.
Found 1−b i t xor2 for s i g n a l <xor 64$xor0000> c reated at l i n e 2630 .
Found 1−b i t register for s i g n a l <xor 65 >.
Found 1−b i t xor2 for s i g n a l <xor 65$xor0000> c reated at l i n e 2632 .
Found 1−b i t register for s i g n a l <xor 66 >.
Found 1−b i t xor2 for s i g n a l <xor 66$xor0000> c reated at l i n e 2634 .
Found 1−b i t register for s i g n a l <xor 67 >.
Found 1−b i t xor2 for s i g n a l <xor 67$xor0000> c reated at l i n e 2636 .
Found 1−b i t register for s i g n a l <xor 68 >.
Found 1−b i t xor2 for s i g n a l <xor 68$xor0000> c reated at l i n e 2638 .
Found 1−b i t register for s i g n a l <xor 69 >.
Found 1−b i t xor2 for s i g n a l <xor 69$xor0000> c reated at l i n e 2640 .
Found 1−b i t register for s i g n a l <xor 7 >.
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Found 1−b i t xor2 for s i g n a l <xor 7$xor0000> c reated at l i n e 2516 .
Found 1−b i t register for s i g n a l <xor 70 >.
Found 1−b i t xor2 for s i g n a l <xor 70$xor0000> c reated at l i n e 2642 .
Found 1−b i t register for s i g n a l <xor 71 >.
Found 1−b i t xor2 for s i g n a l <xor 71$xor0000> c reated at l i n e 2644 .
Found 1−b i t register for s i g n a l <xor 72 >.
Found 1−b i t xor2 for s i g n a l <xor 72$xor0000> c reated at l i n e 2646 .
Found 1−b i t register for s i g n a l <xor 73 >.
Found 1−b i t xor2 for s i g n a l <xor 73$xor0000> c reated at l i n e 2648 .
Found 1−b i t register for s i g n a l <xor 74 >.
Found 1−b i t xor2 for s i g n a l <xor 74$xor0000> c reated at l i n e 2650 .
Found 1−b i t register for s i g n a l <xor 75 >.
Found 1−b i t xor2 for s i g n a l <xor 75$xor0000> c reated at l i n e 2652 .
Found 1−b i t register for s i g n a l <xor 76 >.
Found 1−b i t xor2 for s i g n a l <xor 76$xor0000> c reated at l i n e 2654 .
Found 1−b i t register for s i g n a l <xor 77 >.
Found 1−b i t xor2 for s i g n a l <xor 77$xor0000> c reated at l i n e 2656 .
Found 1−b i t register for s i g n a l <xor 78 >.
Found 1−b i t xor2 for s i g n a l <xor 78$xor0000> c reated at l i n e 2658 .
Found 1−b i t register for s i g n a l <xor 79 >.
Found 1−b i t xor2 for s i g n a l <xor 79$xor0000> c reated at l i n e 2660 .
Found 1−b i t register for s i g n a l <xor 8 >.
Found 1−b i t xor2 for s i g n a l <xor 8$xor0000> c reated at l i n e 2518 .
Found 1−b i t register for s i g n a l <xor 80 >.
Found 1−b i t xor2 for s i g n a l <xor 80$xor0000> c reated at l i n e 2662 .
Found 1−b i t register for s i g n a l <xor 81 >.
Found 1−b i t xor2 for s i g n a l <xor 81$xor0000> c reated at l i n e 2664 .
Found 1−b i t register for s i g n a l <xor 82 >.
Found 1−b i t xor2 for s i g n a l <xor 82$xor0000> c reated at l i n e 2666 .
Found 1−b i t register for s i g n a l <xor 83 >.
Found 1−b i t xor2 for s i g n a l <xor 83$xor0000> c reated at l i n e 2668 .
Found 1−b i t register for s i g n a l <xor 84 >.
Found 1−b i t xor2 for s i g n a l <xor 84$xor0000> c reated at l i n e 2670 .
Found 1−b i t register for s i g n a l <xor 85 >.
Found 1−b i t xor2 for s i g n a l <xor 85$xor0000> c reated at l i n e 2672 .
Found 1−b i t register for s i g n a l <xor 86 >.
Found 1−b i t xor2 for s i g n a l <xor 86$xor0000> c reated at l i n e 2674 .
Found 1−b i t register for s i g n a l <xor 87 >.
Found 1−b i t xor2 for s i g n a l <xor 87$xor0000> c reated at l i n e 2676 .
Found 1−b i t register for s i g n a l <xor 88 >.
Found 1−b i t xor2 for s i g n a l <xor 88$xor0000> c reated at l i n e 2678 .
Found 1−b i t register for s i g n a l <xor 89 >.
Found 1−b i t xor2 for s i g n a l <xor 89$xor0000> c reated at l i n e 2680 .
Found 1−b i t register for s i g n a l <xor 9 >.
Found 1−b i t xor2 for s i g n a l <xor 9$xor0000> c reated at l i n e 2520 .
Found 1−b i t register for s i g n a l <xor 90 >.
Found 1−b i t xor2 for s i g n a l <xor 90$xor0000> c reated at l i n e 2682 .
Found 1−b i t register for s i g n a l <xor 91 >.
Found 1−b i t xor2 for s i g n a l <xor 91$xor0000> c reated at l i n e 2684 .
Found 1−b i t register for s i g n a l <xor 92 >.
Found 1−b i t xor2 for s i g n a l <xor 92$xor0000> c reated at l i n e 2686 .
Found 1−b i t register for s i g n a l <xor 93 >.
Found 1−b i t xor2 for s i g n a l <xor 93$xor0000> c reated at l i n e 2688 .
Found 1−b i t register for s i g n a l <xor 94 >.
Found 1−b i t xor2 for s i g n a l <xor 94$xor0000> c reated at l i n e 2690 .
Found 1−b i t register for s i g n a l <xor 95 >.
Found 1−b i t xor2 for s i g n a l <xor 95$xor0000> c reated at l i n e 2692 .
Found 1−b i t register for s i g n a l <xor 96 >.
Found 1−b i t xor2 for s i g n a l <xor 96$xor0000> c reated at l i n e 2694 .
Found 1−b i t register for s i g n a l <xor 97 >.
Found 1−b i t xor2 for s i g n a l <xor 97$xor0000> c reated at l i n e 2696 .
Found 1−b i t register for s i g n a l <xor 98 >.
Found 1−b i t xor2 for s i g n a l <xor 98$xor0000> c reated at l i n e 2698 .
Found 1−b i t register for s i g n a l <xor 99 >.
Found 1−b i t xor2 for s i g n a l <xor 99$xor0000> c reated at l i n e 2700 .
Summary :

i n f e r r e d 1 F in i t e State Machine ( s ) .
i n f e r r e d 162 ROM( s ) .
i n f e r r e d 2405 D−type f l i p−f l o p ( s ) .
i n f e r r e d 1 Adder/ Subtractor ( s ) .
i n f e r r e d 3 Comparator ( s ) .
i n f e r r e d 160 Mul t ip l exer ( s ) .

Unit <pr i va t e mat r i x t > synthe s i z ed .

Synthes i z ing Unit <master rom >.
Related source f i l e i s ”/home/ s t i g /Documents/mqq/VHDL/master rom . vhd” .

WARNING: Xst :646 − S igna l <enable out> i s a s s i gned but never used . This unconnected s i g n a l w i l l be
trimmed during the opt imizat i on proce s s .

Found 32x3−b i t ROM for s i g n a l <f rom ctr l$rom0000> c reated at l i n e 1130 .
Reg i s t e r <from rom 6> equ iva l en t to <from rom 1> has been removed
Reg i s t e r <from rom 8> equ iva l en t to <from rom 7> has been removed
Found 1024x30−b i t ROM for s i g n a l <address bus$rom0000 >.
Found 1−b i t register for s i g n a l <en out >.
Found 5−b i t register for s i g n a l <data bus >.
Found 5−b i t 8−to−1 mu l t ip l exe r for s i g n a l <data bus$mux0001> c reated at l i n e 11422.
Found 3−b i t register for s i g n a l <f r om ct r l >.
Found 5−b i t register for s i g n a l <from rom 1 >.
Found 5−b i t register for s i g n a l <from rom 2 >.
Found 5−b i t register for s i g n a l <from rom 3 >.
Found 5−b i t register for s i g n a l <from rom 4 >.
Found 5−b i t register for s i g n a l <from rom 5 >.
Found 5−b i t register for s i g n a l <from rom 7 >.
Summary :

i n f e r r e d 2 ROM( s ) .
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i n f e r r e d 39 D−type f l i p−f l o p ( s ) .
i n f e r r e d 5 Mult ip l exer ( s ) .

Unit <master rom> synthe s i z ed .

Synthes i z ing Unit <sequencer >.
Related source f i l e i s ”/home/ s t i g /Documents/mqq/VHDL/ sequencer . vhd” .

WARNING: Xst :646 − S igna l <en out mux> i s a s s i gned but never used . This unconnected s i g n a l w i l l be
trimmed during the opt imizat i on proce s s .

WARNING: Xst :646 − S igna l <en out mar> i s a s s i gned but never used . This unconnected s i g n a l w i l l be
trimmed during the opt imizat i on proce s s .

Found f i n i t e s t a t e machine <FSM 1> for s i g n a l <s tate >.
−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−
| State s | 7 |
| Trans i t i on s | 9 |
| Inputs | 2 |
| Outputs | 14 |
| Clock | c l k ( r i s i n g e d g e ) |
| Clock enable | en in ( p o s i t i v e ) |
| Reset | r e s e t ( p o s i t i v e ) |
| Reset type | synchronous |
| Reset State | i d l e |
| Power Up State | i d l e |
| Encoding | automatic |
| Implementation | LUT |
−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−
Found 1−b i t register for s i g n a l <en out >.
Found 160−b i t register for s i g n a l <output seq >.
Found 5−b i t up counter for s i g n a l <counter 1 >.
Found 5−b i t up counter for s i g n a l <counter 2 >.
Found 5−b i t comparator g r ea tequa l for s i g n a l <counter 2$cmp ge0000> c reated at l i n e 310 .
Found 5−b i t register for s i g n a l <Mtridata mux31 out> c reated at l i n e 144 .
Found 1−b i t register for s i g n a l <Mtrien mux31 out> c reated at l i n e 144 .
Found 5−b i t register for s i g n a l <mux2 out >.
Found 5−b i t t r i s t a t e bu f f e r for s i g n a l <mux31 out >.
Found 160−b i t register for s i g n a l <r eg in >.
Found 160−b i t register for s i g n a l <reg out >.
Found 1−b i t register for s i g n a l <s e l >.
Found 5−b i t register for s i g n a l <sync mr >.
Found 10−b i t register for s i g n a l <to master >.
Summary :

i n f e r r e d 1 F in i t e State Machine ( s ) .
i n f e r r e d 2 Counter ( s ) .
i n f e r r e d 508 D−type f l i p−f l o p ( s ) .
i n f e r r e d 1 Comparator ( s ) .
i n f e r r e d 5 Tr i s t a t e ( s ) .

Unit <sequencer> synthe s i z ed .

Synthes i z ing Unit <decrypt ion >.
Related source f i l e i s ”/home/ s t i g /Documents/mqq/VHDL/ decrypt ion . vhd” .

WARNING: Xst :647 − Input <inputs> i s never used . This port w i l l be prese rved and l e f t unconnected i f i t
be longs to a top−l e v e l b lock or i t be longs to a sub−block and the h i e ra rchy o f this sub−block i s

preserved .
Found f i n i t e s t a t e machine <FSM 2> for s i g n a l <s tate >.
−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−
| State s | 10 |
| Trans i t i on s | 15 |
| Inputs | 5 |
| Outputs | 15 |
| Clock | c l k ( r i s i n g e d g e ) |
| Clock enable | en in ( p o s i t i v e ) |
| Reset | r e s e t ( p o s i t i v e ) |
| Reset type | synchronous |
| Reset State | i d l e |
| Power Up State | i d l e |
| Encoding | automatic |
| Implementation | LUT |
−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−
Found 160−b i t register for s i g n a l <outputs >.
Found 5−b i t up counter for s i g n a l <count s >.
Found 5−b i t register for s i g n a l <count t >.
Found 5−b i t adder for s i g n a l <count t$addsub0000> c reated at l i n e 225 .
Found 160−b i t register for s i g n a l <dec input >.
Found 160−b i t register for s i g n a l <dec output >.
Found 13−b i t register for s i g n a l <dob vector in >.
Found 1−b i t register for s i g n a l <en in dob >.
Found 1−b i t register for s i g n a l <en in pm s >.
Found 1−b i t register for s i g n a l <en in pm t >.
Found 1−b i t register for s i g n a l <en in s eq >.
Found 160−b i t register for s i g n a l <s eq in >.
Found 5−b i t register for s i g n a l <sh i f t pms >.
Found 5x3−b i t mu l t i p l i e r for s i g n a l <shi ft pms$mult0000> c reated at l i n e 280 .
Found 5−b i t register for s i g n a l <sh i f t pmt >.
Found 5x3−b i t mu l t i p l i e r for s i g n a l <shi ft pmt$mult0000> c reated at l i n e 223 .
Summary :

i n f e r r e d 1 F in i t e State Machine ( s ) .
i n f e r r e d 1 Counter ( s ) .
i n f e r r e d 672 D−type f l i p−f l o p ( s ) .
i n f e r r e d 1 Adder/ Subtractor ( s ) .
i n f e r r e d 2 Mu l t i p l i e r ( s ) .

Unit <decrypt ion> synthe s i z ed .

=========================================================================
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HDL Synthes i s Report

Macro S t a t i s t i c s
# ROMs : 327

1024x30−b i t ROM : 1
32x3−b i t ROM : 1
32x5−b i t ROM : 324
8192x13−b i t ROM : 1

# Mul t i p l i e r s : 2
5x3−b i t mu l t i p l i e r : 2

# Adders/ Subtractor s : 3
3−b i t adder : 2
5−b i t adder : 1

# Counters : 3
5−b i t up counter : 3

# Reg i s t e r s : 2362
1−b i t register : 1636
13−b i t register : 1
160−b i t register : 5
3−b i t register : 3
5−b i t register : 717

# Comparators : 7
3−b i t comparator l e s s : 2
5−b i t comparator equal : 4
5−b i t comparator g r ea tequa l : 1

# Mult ip l exe r s : 321
1−b i t 5−to−1 mu l t ip l exe r : 320
5−b i t 8−to−1 mu l t ip l exe r : 1

# Tr i s t a t e s : 1
5−b i t t r i s t a t e bu f f e r : 1

# Xors : 640
1−b i t xor2 : 640

=========================================================================

=========================================================================
∗ Advanced HDL Synthes i s ∗
=========================================================================

Analyzing FSM <FSM 2> for best encoding .
Optimizing FSM <s t a t e /FSM> on s i g n a l <s t a t e [1 :4 ] > with s equ en t i a l encoding .
−−−−−−−−−−−−−−−−−−−−−−−−−−−−

State | Encoding
−−−−−−−−−−−−−−−−−−−−−−−−−−−−

i d l e | 0000
send to pm t | 0001
recv from pm t | 0010
send to dob | 0011
recv from dob | 0100
s end to s eq | 0101
recv f rom seq | 0110
send to pm s | 0111
recv from pm s | 1000
send | 1001
−−−−−−−−−−−−−−−−−−−−−−−−−−−−
Analyzing FSM <FSM 1> for best encoding .
Optimizing FSM <SEQ/ s t a t e /FSM> on s i g n a l <s t a t e [1 :3 ] > with gray encoding .
−−−−−−−−−−−−−−−−−−−−−−−−−−−−

State | Encoding
−−−−−−−−−−−−−−−−−−−−−−−−−−−−

i d l e | 000
mux2 sel | 001
send to master | 111
recv mr | 110
mux31 sel | 011
sync | 010
push | 101
−−−−−−−−−−−−−−−−−−−−−−−−−−−−
Analyzing FSM <FSM 0> for best encoding .
Optimizing FSM <PM T/ s t a t e /FSM> on s i g n a l <s t a t e [1 :3 ] > with gray encoding .
Optimizing FSM <PM S/ s t a t e /FSM> on s i g n a l <s t a t e [1 :3 ] > with gray encoding .
−−−−−−−−−−−−−−−−−−−−−−

State | Encoding
−−−−−−−−−−−−−−−−−−−−−−

i d l e | 000
andop | 001
xor ing | 011
sync | 010
push out | 110
−−−−−−−−−−−−−−−−−−−−−−
Loading dev i ce for app l i c a t i on Rf Device from f i l e ’ 5 v fx70t . nph ’ in environment /opt/ Xi l inx /10.1/ ISE .

Synthes i z ing ( advanced ) Unit <decrypt ion >.
Found p ip e l i n ed mu l t i p l i e r on s i g n a l <sh i f t pmt mult0000 >:
− 1 p i p e l i n e l e v e l ( s ) found in a register on s i g n a l <count t >.
Pushing register ( s ) in to the mu l t i p l i e r macro .

INFO: Xst :2385 − HDL ADVISOR − You can improve the performance o f the mu l t i p l i e r
Mmult shift pms mult0000 by adding 2 register l e v e l ( s ) .

INFO: Xst :2385 − HDL ADVISOR − You can improve the performance o f the mu l t i p l i e r
Mmult shift pmt mult0000 by adding 2 register l e v e l ( s ) .

INFO: Xst :2385 − HDL ADVISOR − You can improve the performance o f the mu l t i p l i e r
Mmult shift pms mult0000 by adding 2 register l e v e l ( s ) .

Unit <decrypt ion> synthe s i z ed ( advanced ) .

Synthes i z ing ( advanced ) Unit <dobbertin rom >.

76



INFO: Xst − Current ly unable to implement the ROM <Mrom data bus mux0000> as a read−only block RAM.
Please look for coming so f tware updates .

Unit <dobbertin rom> synthe s i z ed ( advanced ) .

Synthes i z ing ( advanced ) Unit <master rom >.
INFO: Xst − In order to maximize performance and save block RAM resource s , the smal l ROM <

Mrom from ctrl rom0000> w i l l be implemented on LUT. I f you want to f o r c e i t s implementation on
block , use opt ion / con s t r a i n t rom sty l e .

INFO: Xst − Current ly unable to implement the ROM <Mrom address bus rom0000> as a read−only block RAM.
Please look for coming so f tware updates .

Unit <master rom> synthe s i z ed ( advanced ) .
WARNING: Xst :1710 − FF/Latch <dec input 117> ( without i n i t value ) has a constant value o f 0 in block <

decrypt ion >. This FF/Latch w i l l be trimmed during the opt imizat i on proce s s .
WARNING: Xst :1895 − Due to other FF/Latch trimming , FF/Latch <dec input 116> ( without i n i t value ) has a

constant value o f 0 in block <decrypt ion >. This FF/Latch w i l l be trimmed during the opt imizat i on
proce s s .

WARNING: Xst :1895 − Due to other FF/Latch trimming , FF/Latch <dec input 111> ( without i n i t value ) has a
constant value o f 0 in block <decrypt ion >. This FF/Latch w i l l be trimmed during the opt imizat i on

proce s s .
WARNING: Xst :1895 − Due to other FF/Latch trimming , FF/Latch <dec input 110> ( without i n i t value ) has a

constant value o f 0 in block <decrypt ion >. This FF/Latch w i l l be trimmed during the opt imizat i on
proce s s .

WARNING: Xst :1895 − Due to other FF/Latch trimming , FF/Latch <dec input 107> ( without i n i t value ) has a
constant value o f 0 in block <decrypt ion >. This FF/Latch w i l l be trimmed during the opt imizat i on

proce s s .
WARNING: Xst :1895 − Due to other FF/Latch trimming , FF/Latch <dec input 106> ( without i n i t value ) has a

constant value o f 0 in block <decrypt ion >. This FF/Latch w i l l be trimmed during the opt imizat i on
proce s s .

WARNING: Xst :1895 − Due to other FF/Latch trimming , FF/Latch <dec input 104> ( without i n i t value ) has a
constant value o f 0 in block <decrypt ion >. This FF/Latch w i l l be trimmed during the opt imizat i on

proce s s .
WARNING: Xst :1895 − Due to other FF/Latch trimming , FF/Latch <dec input 101> ( without i n i t value ) has a

constant value o f 0 in block <decrypt ion >. This FF/Latch w i l l be trimmed during the opt imizat i on
proce s s .

WARNING: Xst :1895 − Due to other FF/Latch trimming , FF/Latch <dec input 100> ( without i n i t value ) has a
constant value o f 0 in block <decrypt ion >. This FF/Latch w i l l be trimmed during the opt imizat i on

proce s s .
WARNING: Xst :1895 − Due to other FF/Latch trimming , FF/Latch <dec input 97> ( without i n i t value ) has a

constant value o f 0 in block <decrypt ion >. This FF/Latch w i l l be trimmed during the opt imizat i on
proce s s .

WARNING: Xst :1895 − Due to other FF/Latch trimming , FF/Latch <dec input 94> ( without i n i t value ) has a
constant value o f 0 in block <decrypt ion >. This FF/Latch w i l l be trimmed during the opt imizat i on
proce s s .

WARNING: Xst :1895 − Due to other FF/Latch trimming , FF/Latch <dec input 93> ( without i n i t value ) has a
constant value o f 0 in block <decrypt ion >. This FF/Latch w i l l be trimmed during the opt imizat i on
proce s s .

WARNING: Xst :1895 − Due to other FF/Latch trimming , FF/Latch <dec input 90> ( without i n i t value ) has a
constant value o f 0 in block <decrypt ion >. This FF/Latch w i l l be trimmed during the opt imizat i on
proce s s .

WARNING: Xst :1895 − Due to other FF/Latch trimming , FF/Latch <dec input 87> ( without i n i t value ) has a
constant value o f 0 in block <decrypt ion >. This FF/Latch w i l l be trimmed during the opt imizat i on
proce s s .

WARNING: Xst :1895 − Due to other FF/Latch trimming , FF/Latch <dec input 85> ( without i n i t value ) has a
constant value o f 0 in block <decrypt ion >. This FF/Latch w i l l be trimmed during the opt imizat i on
proce s s .

WARNING: Xst :1895 − Due to other FF/Latch trimming , FF/Latch <dec input 84> ( without i n i t value ) has a
constant value o f 0 in block <decrypt ion >. This FF/Latch w i l l be trimmed during the opt imizat i on
proce s s .

WARNING: Xst :1895 − Due to other FF/Latch trimming , FF/Latch <dec input 79> ( without i n i t value ) has a
constant value o f 0 in block <decrypt ion >. This FF/Latch w i l l be trimmed during the opt imizat i on
proce s s .

WARNING: Xst :1895 − Due to other FF/Latch trimming , FF/Latch <dec input 158> ( without i n i t value ) has a
constant value o f 0 in block <decrypt ion >. This FF/Latch w i l l be trimmed during the opt imizat i on

proce s s .
WARNING: Xst :1895 − Due to other FF/Latch trimming , FF/Latch <dec input 157> ( without i n i t value ) has a

constant value o f 0 in block <decrypt ion >. This FF/Latch w i l l be trimmed during the opt imizat i on
proce s s .

WARNING: Xst :1895 − Due to other FF/Latch trimming , FF/Latch <dec input 154> ( without i n i t value ) has a
constant value o f 0 in block <decrypt ion >. This FF/Latch w i l l be trimmed during the opt imizat i on

proce s s .
WARNING: Xst :1895 − Due to other FF/Latch trimming , FF/Latch <dec input 151> ( without i n i t value ) has a

constant value o f 0 in block <decrypt ion >. This FF/Latch w i l l be trimmed during the opt imizat i on
proce s s .

WARNING: Xst :1895 − Due to other FF/Latch trimming , FF/Latch <dec input 149> ( without i n i t value ) has a
constant value o f 0 in block <decrypt ion >. This FF/Latch w i l l be trimmed during the opt imizat i on

proce s s .
WARNING: Xst :1895 − Due to other FF/Latch trimming , FF/Latch <dec input 148> ( without i n i t value ) has a

constant value o f 0 in block <decrypt ion >. This FF/Latch w i l l be trimmed during the opt imizat i on
proce s s .

WARNING: Xst :1895 − Due to other FF/Latch trimming , FF/Latch <dec input 143> ( without i n i t value ) has a
constant value o f 0 in block <decrypt ion >. This FF/Latch w i l l be trimmed during the opt imizat i on

proce s s .
WARNING: Xst :1895 − Due to other FF/Latch trimming , FF/Latch <dec input 142> ( without i n i t value ) has a

constant value o f 0 in block <decrypt ion >. This FF/Latch w i l l be trimmed during the opt imizat i on
proce s s .

WARNING: Xst :1895 − Due to other FF/Latch trimming , FF/Latch <dec input 139> ( without i n i t value ) has a
constant value o f 0 in block <decrypt ion >. This FF/Latch w i l l be trimmed during the opt imizat i on

proce s s .
WARNING: Xst :1895 − Due to other FF/Latch trimming , FF/Latch <dec input 138> ( without i n i t value ) has a

constant value o f 0 in block <decrypt ion >. This FF/Latch w i l l be trimmed during the opt imizat i on
proce s s .

WARNING: Xst :1895 − Due to other FF/Latch trimming , FF/Latch <dec input 136> ( without i n i t value ) has a
constant value o f 0 in block <decrypt ion >. This FF/Latch w i l l be trimmed during the opt imizat i on

proce s s .
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WARNING: Xst :1895 − Due to other FF/Latch trimming , FF/Latch <dec input 133> ( without i n i t value ) has a
constant value o f 0 in block <decrypt ion >. This FF/Latch w i l l be trimmed during the opt imizat i on

proce s s .
WARNING: Xst :1895 − Due to other FF/Latch trimming , FF/Latch <dec input 132> ( without i n i t value ) has a

constant value o f 0 in block <decrypt ion >. This FF/Latch w i l l be trimmed during the opt imizat i on
proce s s .

WARNING: Xst :1895 − Due to other FF/Latch trimming , FF/Latch <dec input 129> ( without i n i t value ) has a
constant value o f 0 in block <decrypt ion >. This FF/Latch w i l l be trimmed during the opt imizat i on

proce s s .
WARNING: Xst :1895 − Due to other FF/Latch trimming , FF/Latch <dec input 126> ( without i n i t value ) has a

constant value o f 0 in block <decrypt ion >. This FF/Latch w i l l be trimmed during the opt imizat i on
proce s s .

WARNING: Xst :1895 − Due to other FF/Latch trimming , FF/Latch <dec input 125> ( without i n i t value ) has a
constant value o f 0 in block <decrypt ion >. This FF/Latch w i l l be trimmed during the opt imizat i on

proce s s .
WARNING: Xst :1895 − Due to other FF/Latch trimming , FF/Latch <dec input 122> ( without i n i t value ) has a

constant value o f 0 in block <decrypt ion >. This FF/Latch w i l l be trimmed during the opt imizat i on
proce s s .

WARNING: Xst :1895 − Due to other FF/Latch trimming , FF/Latch <dec input 119> ( without i n i t value ) has a
constant value o f 0 in block <decrypt ion >. This FF/Latch w i l l be trimmed during the opt imizat i on

proce s s .
WARNING: Xst :1895 − Due to other FF/Latch trimming , FF/Latch <dec input 37> ( without i n i t value ) has a

constant value o f 0 in block <decrypt ion >. This FF/Latch w i l l be trimmed during the opt imizat i on
proce s s .

WARNING: Xst :1895 − Due to other FF/Latch trimming , FF/Latch <dec input 36> ( without i n i t value ) has a
constant value o f 0 in block <decrypt ion >. This FF/Latch w i l l be trimmed during the opt imizat i on
proce s s .

WARNING: Xst :1895 − Due to other FF/Latch trimming , FF/Latch <dec input 33> ( without i n i t value ) has a
constant value o f 0 in block <decrypt ion >. This FF/Latch w i l l be trimmed during the opt imizat i on
proce s s .

WARNING: Xst :1895 − Due to other FF/Latch trimming , FF/Latch <dec input 30> ( without i n i t value ) has a
constant value o f 0 in block <decrypt ion >. This FF/Latch w i l l be trimmed during the opt imizat i on
proce s s .

WARNING: Xst :1895 − Due to other FF/Latch trimming , FF/Latch <dec input 29> ( without i n i t value ) has a
constant value o f 0 in block <decrypt ion >. This FF/Latch w i l l be trimmed during the opt imizat i on
proce s s .

WARNING: Xst :1895 − Due to other FF/Latch trimming , FF/Latch <dec input 26> ( without i n i t value ) has a
constant value o f 0 in block <decrypt ion >. This FF/Latch w i l l be trimmed during the opt imizat i on
proce s s .

WARNING: Xst :1895 − Due to other FF/Latch trimming , FF/Latch <dec input 23> ( without i n i t value ) has a
constant value o f 0 in block <decrypt ion >. This FF/Latch w i l l be trimmed during the opt imizat i on
proce s s .

WARNING: Xst :1895 − Due to other FF/Latch trimming , FF/Latch <dec input 21> ( without i n i t value ) has a
constant value o f 0 in block <decrypt ion >. This FF/Latch w i l l be trimmed during the opt imizat i on
proce s s .

WARNING: Xst :1895 − Due to other FF/Latch trimming , FF/Latch <dec input 20> ( without i n i t value ) has a
constant value o f 0 in block <decrypt ion >. This FF/Latch w i l l be trimmed during the opt imizat i on
proce s s .

WARNING: Xst :1895 − Due to other FF/Latch trimming , FF/Latch <dec input 15> ( without i n i t value ) has a
constant value o f 0 in block <decrypt ion >. This FF/Latch w i l l be trimmed during the opt imizat i on
proce s s .

WARNING: Xst :1895 − Due to other FF/Latch trimming , FF/Latch <dec input 14> ( without i n i t value ) has a
constant value o f 0 in block <decrypt ion >. This FF/Latch w i l l be trimmed during the opt imizat i on
proce s s .

WARNING: Xst :1895 − Due to other FF/Latch trimming , FF/Latch <dec input 11> ( without i n i t value ) has a
constant value o f 0 in block <decrypt ion >. This FF/Latch w i l l be trimmed during the opt imizat i on
proce s s .

WARNING: Xst :1895 − Due to other FF/Latch trimming , FF/Latch <dec input 10> ( without i n i t value ) has a
constant value o f 0 in block <decrypt ion >. This FF/Latch w i l l be trimmed during the opt imizat i on
proce s s .

WARNING: Xst :1895 − Due to other FF/Latch trimming , FF/Latch <dec input 8> ( without i n i t value ) has a
constant value o f 0 in block <decrypt ion >. This FF/Latch w i l l be trimmed during the opt imizat i on
proce s s .

WARNING: Xst :1895 − Due to other FF/Latch trimming , FF/Latch <dec input 5> ( without i n i t value ) has a
constant value o f 0 in block <decrypt ion >. This FF/Latch w i l l be trimmed during the opt imizat i on
proce s s .

WARNING: Xst :1895 − Due to other FF/Latch trimming , FF/Latch <dec input 4> ( without i n i t value ) has a
constant value o f 0 in block <decrypt ion >. This FF/Latch w i l l be trimmed during the opt imizat i on
proce s s .

WARNING: Xst :1895 − Due to other FF/Latch trimming , FF/Latch <dec input 1> ( without i n i t value ) has a
constant value o f 0 in block <decrypt ion >. This FF/Latch w i l l be trimmed during the opt imizat i on
proce s s .

WARNING: Xst :1895 − Due to other FF/Latch trimming , FF/Latch <dec input 78> ( without i n i t value ) has a
constant value o f 0 in block <decrypt ion >. This FF/Latch w i l l be trimmed during the opt imizat i on
proce s s .

WARNING: Xst :1895 − Due to other FF/Latch trimming , FF/Latch <dec input 75> ( without i n i t value ) has a
constant value o f 0 in block <decrypt ion >. This FF/Latch w i l l be trimmed during the opt imizat i on
proce s s .

WARNING: Xst :1895 − Due to other FF/Latch trimming , FF/Latch <dec input 74> ( without i n i t value ) has a
constant value o f 0 in block <decrypt ion >. This FF/Latch w i l l be trimmed during the opt imizat i on
proce s s .

WARNING: Xst :1895 − Due to other FF/Latch trimming , FF/Latch <dec input 72> ( without i n i t value ) has a
constant value o f 0 in block <decrypt ion >. This FF/Latch w i l l be trimmed during the opt imizat i on
proce s s .

WARNING: Xst :1895 − Due to other FF/Latch trimming , FF/Latch <dec input 69> ( without i n i t value ) has a
constant value o f 0 in block <decrypt ion >. This FF/Latch w i l l be trimmed during the opt imizat i on
proce s s .

WARNING: Xst :1895 − Due to other FF/Latch trimming , FF/Latch <dec input 68> ( without i n i t value ) has a
constant value o f 0 in block <decrypt ion >. This FF/Latch w i l l be trimmed during the opt imizat i on
proce s s .

WARNING: Xst :1895 − Due to other FF/Latch trimming , FF/Latch <dec input 65> ( without i n i t value ) has a
constant value o f 0 in block <decrypt ion >. This FF/Latch w i l l be trimmed during the opt imizat i on
proce s s .

WARNING: Xst :1895 − Due to other FF/Latch trimming , FF/Latch <dec input 62> ( without i n i t value ) has a
constant value o f 0 in block <decrypt ion >. This FF/Latch w i l l be trimmed during the opt imizat i on
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proce s s .
WARNING: Xst :1895 − Due to other FF/Latch trimming , FF/Latch <dec input 61> ( without i n i t value ) has a

constant value o f 0 in block <decrypt ion >. This FF/Latch w i l l be trimmed during the opt imizat i on
proce s s .

WARNING: Xst :1895 − Due to other FF/Latch trimming , FF/Latch <dec input 58> ( without i n i t value ) has a
constant value o f 0 in block <decrypt ion >. This FF/Latch w i l l be trimmed during the opt imizat i on
proce s s .

WARNING: Xst :1895 − Due to other FF/Latch trimming , FF/Latch <dec input 55> ( without i n i t value ) has a
constant value o f 0 in block <decrypt ion >. This FF/Latch w i l l be trimmed during the opt imizat i on
proce s s .

WARNING: Xst :1895 − Due to other FF/Latch trimming , FF/Latch <dec input 53> ( without i n i t value ) has a
constant value o f 0 in block <decrypt ion >. This FF/Latch w i l l be trimmed during the opt imizat i on
proce s s .

WARNING: Xst :1895 − Due to other FF/Latch trimming , FF/Latch <dec input 52> ( without i n i t value ) has a
constant value o f 0 in block <decrypt ion >. This FF/Latch w i l l be trimmed during the opt imizat i on
proce s s .

WARNING: Xst :1895 − Due to other FF/Latch trimming , FF/Latch <dec input 47> ( without i n i t value ) has a
constant value o f 0 in block <decrypt ion >. This FF/Latch w i l l be trimmed during the opt imizat i on
proce s s .

WARNING: Xst :1895 − Due to other FF/Latch trimming , FF/Latch <dec input 46> ( without i n i t value ) has a
constant value o f 0 in block <decrypt ion >. This FF/Latch w i l l be trimmed during the opt imizat i on
proce s s .

WARNING: Xst :1895 − Due to other FF/Latch trimming , FF/Latch <dec input 43> ( without i n i t value ) has a
constant value o f 0 in block <decrypt ion >. This FF/Latch w i l l be trimmed during the opt imizat i on
proce s s .

WARNING: Xst :1895 − Due to other FF/Latch trimming , FF/Latch <dec input 42> ( without i n i t value ) has a
constant value o f 0 in block <decrypt ion >. This FF/Latch w i l l be trimmed during the opt imizat i on
proce s s .

WARNING: Xst :1895 − Due to other FF/Latch trimming , FF/Latch <dec input 40> ( without i n i t value ) has a
constant value o f 0 in block <decrypt ion >. This FF/Latch w i l l be trimmed during the opt imizat i on
proce s s .

INFO: Xst :2261 − The FF/Latch <dec input 0> in Unit <decrypt ion> i s equ iva l en t to the f o l l ow ing 89 FFs/
Latches , which w i l l be removed : <dec input 2> <dec input 3> <dec input 6> <dec input 7> <
dec input 9> <dec input 12> <dec input 13> <dec input 16> <dec input 17> <dec input 18> <
dec input 19> <dec input 22> <dec input 24> <dec input 25> <dec input 27> <dec input 28> <
dec input 31> <dec input 32> <dec input 34> <dec input 35> <dec input 38> <dec input 39> <
dec input 41> <dec input 44> <dec input 45> <dec input 48> <dec input 49> <dec input 50> <
dec input 51> <dec input 54> <dec input 56> <dec input 57> <dec input 59> <dec input 60> <
dec input 63> <dec input 64> <dec input 66> <dec input 67> <dec input 70> <dec input 71> <
dec input 73> <dec input 76> <dec input 77> <dec input 80> <dec input 81> <dec input 82> <
dec input 83> <dec input 86> <dec input 88> <dec input 89> <dec input 91> <dec input 92> <
dec input 95> <dec input 96> <dec input 98> <dec input 99> <dec input 102> <dec input 103> <
dec input 105>

<dec input 108> <dec input 109> <dec input 112> <dec input 113> <dec input 114> <dec input 115> <
dec input 118> <dec input 120> <dec input 121> <dec input 123> <dec input 124> <dec input 127>
<dec input 128> <dec input 130> <dec input 131> <dec input 134> <dec input 135> <dec input 137>

<dec input 140> <dec input 141> <dec input 144> <dec input 145> <dec input 146> <dec input 147
> <dec input 150> <dec input 152> <dec input 153> <dec input 155> <dec input 156> <
dec input 159>

WARNING: Xst :2677 − Node <en out> o f s e qu en t i a l type i s unconnected in block <MA R>.

=========================================================================
Advanced HDL Synthes i s Report

Macro S t a t i s t i c s
# ROMs : 327

1024x30−b i t ROM : 1
32x3−b i t ROM : 1
32x5−b i t ROM : 324
8192x13−b i t ROM : 1

# Mul t i p l i e r s : 2
5x3−b i t mu l t i p l i e r : 1
5x3−b i t r e g i s t e r e d mu l t i p l i e r : 1

# Adders/ Subtractor s : 3
3−b i t adder : 2
5−b i t adder : 1

# Counters : 3
5−b i t up counter : 3

# Reg i s t e r s : 5897
Flip−Flops : 5897

# Comparators : 7
3−b i t comparator l e s s : 2
5−b i t comparator equal : 4
5−b i t comparator g r ea tequa l : 1

# Mult ip l exe r s : 325
1−b i t 5−to−1 mu l t ip l exe r : 320
1−b i t 8−to−1 mu l t ip l exe r : 5

# Xors : 640
1−b i t xor2 : 640

=========================================================================

=========================================================================
∗ Low Level Synthes i s ∗
=========================================================================
INFO: Xst :2146 − In block <pr i va t e mat r i x t >, ROM <Mrom from rom 3 rom0000> <Mrom from rom 1 rom0000> <

Mrom from rom 2 rom0000> <Mrom from rom 6 rom0000> <Mrom from rom 4 rom0000> <
Mrom from rom 5 rom0000> <Mrom from rom 9 rom0000> <Mrom from rom 7 rom0000> <
Mrom from rom 8 rom0000> <Mrom from rom 10 rom0000> <Mrom from rom 11 rom0000> <
Mrom from rom 14 rom0000> <Mrom from rom 12 rom0000> <Mrom from rom 13 rom0000> <
Mrom from rom 20 rom0000> <Mrom from rom 15 rom0000> <Mrom from rom 22 rom0000> <
Mrom from rom 16 rom0000> <Mrom from rom 21 rom0000> <Mrom from rom 17 rom0000> <
Mrom from rom 23 rom0000> <Mrom from rom 19 rom0000> <Mrom from rom 18 rom0000> <
Mrom from rom 24 rom0000> <Mrom from rom 25 rom0000> <Mrom from rom 30 rom0000> <
Mrom from rom 32 rom0000> <Mrom from rom 31 rom0000> <Mrom from rom 26 rom0000> <
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Mrom from rom 27 rom0000> <Mrom from rom 28 rom0000> <Mrom from rom 34 rom0000> <
Mrom from rom 33 rom0000> <Mrom from rom 29 rom0000> <Mrom from rom 35 rom0000> <
Mrom from rom 40 rom0000> <Mrom from rom 42 rom0000> <Mrom from rom 41 rom0000> <
Mrom from rom 36 rom0000> <Mrom from rom 37 rom0000> <Mrom from rom 38 rom0000> <
Mrom from rom 44 rom0000> <Mrom from rom 43 rom0000> <Mrom from rom 39 rom0000> <
Mrom from rom 45 rom0000> <Mrom from rom 50 rom0000> <Mrom from rom 52 rom0000> <
Mrom from rom 51 rom0000> <Mrom from rom 46 rom0000> <Mrom from rom 47 rom0000> <
Mrom from rom 48 rom0000> <Mrom from rom 54 rom0000> <Mrom from rom 53 rom0000> <
Mrom from rom 49 rom0000> <Mrom from rom 55 rom0000> <Mrom from rom 60 rom0000> <
Mrom from rom 62 rom0000> <Mrom from rom 61 rom0000> <Mrom from rom 56 rom0000> <
Mrom from rom 57 rom0000> <Mrom from rom 58 rom0000> <Mrom from rom 64 rom0000> <
Mrom from rom 63 rom0000> <Mrom from rom 59 rom0000> <Mrom from rom 65 rom0000> <
Mrom from rom 70 rom0000> <Mrom from rom 72 rom0000> <Mrom from rom 66 rom0000> <
Mrom from rom 71 rom0000> <Mrom from rom 67 rom0000> <Mrom from rom 68 rom0000> <
Mrom from rom 74 rom0000> <Mrom from rom 73 rom0000> <Mrom from rom 69 rom0000> <
Mrom from rom 75 rom0000> <Mrom from rom 80 rom0000> <Mrom from rom 82 rom0000> <
Mrom from rom 76 rom0000> <Mrom from rom 81 rom0000> <Mrom from rom 77 rom0000> <
Mrom from rom 78 rom0000> <Mrom from rom 84 rom0000> <Mrom from rom 83 rom0000> <
Mrom from rom 79 rom0000> <Mrom from rom 86 rom0000> <Mrom from rom 85 rom0000> <
Mrom from rom 90 rom0000> <Mrom from rom 87 rom0000> <Mrom from rom 91 rom0000> <
Mrom from rom 92 rom0000> <Mrom from rom 88 rom0000> <Mrom from rom 93 rom0000> <
Mrom from rom 95 rom0000> <Mrom from rom 89 rom0000> <Mrom from rom 94 rom0000> <
Mrom from rom 96 rom0000> <Mrom from rom 97 rom0000> <Mrom from rom 100 rom0000> <
Mrom from rom 98 rom0000> <Mrom from rom 99 rom0000> <Mrom next state rom0000> <
Mrom from rom 101 rom0000> <Mrom from rom 104 rom0000> <Mrom from rom 102 rom0000> <
Mrom from rom 103 rom0000> <Mrom from rom 110 rom0000> <Mrom from rom 105 rom0000> <
Mrom from rom 107 rom0000> <Mrom from rom 106 rom0000> <Mrom from rom 111 rom0000> <
Mrom from rom 112 rom0000> <Mrom from rom 113 rom0000> <Mrom from rom 114 rom0000> <
Mrom from rom 108 rom0000> <Mrom from rom 109 rom0000> <Mrom from rom 120 rom0000> <
Mrom from rom 115 rom0000> <Mrom from rom 117 rom0000> <Mrom from rom 116 rom0000> <
Mrom from rom 121 rom0000> <Mrom from rom 122 rom0000> <Mrom from rom 123 rom0000> <
Mrom from rom 124 rom0000> <Mrom from rom 118 rom0000> <Mrom from rom 119 rom0000> <
Mrom from rom 130 rom0000> <Mrom from rom 125 rom0000> <Mrom from rom 127 rom0000> <
Mrom from rom 126 rom0000> <Mrom from rom 131 rom0000> <Mrom from rom 132 rom0000> <
Mrom from rom 133 rom0000> <Mrom from rom 134 rom0000> <Mrom from rom 128 rom0000> <
Mrom from rom 129 rom0000> <Mrom from rom 140 rom0000> <Mrom from rom 135 rom0000> <
Mrom from rom 137 rom0000> <Mrom from rom 136 rom0000> <Mrom from rom 141 rom0000> <
Mrom from rom 142 rom0000> <Mrom from rom 143 rom0000> <Mrom from rom 144 rom0000> <
Mrom from rom 138 rom0000> <Mrom from rom 139 rom0000> <Mrom from rom 150 rom0000> <
Mrom from rom 145 rom0000> <Mrom from rom 147 rom0000> <Mrom from rom 146 rom0000> <
Mrom from rom 151 rom0000> <Mrom from rom 152 rom0000> <Mrom from rom 153 rom0000> <
Mrom from rom 154 rom0000> <Mrom from rom 148 rom0000> <Mrom from rom 149 rom0000> <
Mrom from rom 160 rom0000> <Mrom from rom 155 rom0000> <Mrom from rom 158 rom0000> <
Mrom from rom 156 rom0000> <Mrom from rom 157 rom0000> <Mrom from rom 159 rom0000> are equ iva lent ,
XST w i l l keep only <Mrom from rom 3 rom0000 >.

INFO: Xst :2261 − The FF/Latch <count t 3> in Unit <decrypt ion> i s equ iva l en t to the f o l l ow ing FF/Latch ,
which w i l l be removed : <Mmult shi ft pmt mult0000 1>

INFO: Xst :2261 − The FF/Latch <count t 4> in Unit <decrypt ion> i s equ iva l en t to the f o l l ow ing FF/Latch ,
which w i l l be removed : <Mmult shi ft pmt mult0000 0>

INFO: Xst :2261 − The FF/Latch <count t 0> in Unit <decrypt ion> i s equ iva l en t to the f o l l ow ing FF/Latch ,
which w i l l be removed : <Mmult shi ft pmt mult0000 4>

INFO: Xst :2261 − The FF/Latch <count t 1> in Unit <decrypt ion> i s equ iva l en t to the f o l l ow ing FF/Latch ,
which w i l l be removed : <Mmult shi ft pmt mult0000 3>

INFO: Xst :2261 − The FF/Latch <count t 2> in Unit <decrypt ion> i s equ iva l en t to the f o l l ow ing FF/Latch ,
which w i l l be removed : <Mmult shi ft pmt mult0000 2>

WARNING: Xst :2042 − Unit sequencer : 5 i n t e r n a l t r i s t a t e s are r ep laced by l o g i c ( pul l−up yes ) : mux31 out
<0>, mux31 out<1>, mux31 out<2>, mux31 out<3>, mux31 out<4>.

Optimizing uni t <decrypt ion> . . .

Optimizing uni t <pr i va t e mat r i x t > . . .
WARNING: Xst :1293 − FF/Latch <count xor 2> has a constant value o f 0 in block <pr i va t e mat r i x t >. This

FF/Latch w i l l be trimmed during the opt imizat i on proce s s .
WARNING: Xst :1293 − FF/Latch <count xor 2> has a constant value o f 0 in block <pr i va t e mat r i x t >. This

FF/Latch w i l l be trimmed during the opt imizat i on proce s s .

Optimizing uni t <master rom> . . .

Optimizing uni t <sequencer> . . .
WARNING: Xst :2677 − Node <SEQ/MA R/en out> o f s e qu en t i a l type i s unconnected in block <decrypt ion >.

Mapping a l l equat ions . . .
Bui ld ing and opt imiz ing f i n a l n e t l i s t . . .
Found area con s t r a i n t r a t i o o f 100 (+ 5) on block decrypt ion , ac tua l r a t i o i s 21 .
Fl ipFlop count s 1 has been r e p l i c a t e d 1 time ( s )

Fina l Macro Proces s ing . . .

=========================================================================
Fina l Reg i s t e r Report

Macro S t a t i s t i c s
# Reg i s t e r s : 5910

Flip−Flops : 5910

=========================================================================

=========================================================================
∗ Par t i t i on Report ∗
=========================================================================

Par t i t i on Implementation Status
−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−

No Pa r t i t i o n s were found in this des ign .
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−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−

=========================================================================
∗ Fina l Report ∗
=========================================================================
Fina l Resu l t s
RTL Top Level Output F i l e Name : decrypt ion . ngr
Top Level Output F i l e Name : decrypt ion
Output Format : NGC
Optimizat ion Goal : Speed
Keep Hierarchy : NO

Design S t a t i s t i c s
# IOs : 324

Ce l l Usage :
# BELS : 9732
# GND : 1
# INV : 3
# LUT1 : 4
# LUT2 : 1678
# LUT3 : 529
# LUT4 : 40
# LUT5 : 1991
# LUT6 : 3457
# MUXCY : 10
# MUXF7 : 1472
# MUXF8 : 536
# VCC : 1
# XORCY : 10
# Fl ipFlops /Latches : 5910
# FD : 1
# FDE : 4330
# FDRE : 1579
# Clock Bu f f e r s : 1
# BUFGP : 1
# IO Buf f e r s : 163
# IBUF : 2
# OBUF : 161
=========================================================================

Device u t i l i z a t i o n summary :
−−−−−−−−−−−−−−−−−−−−−−−−−−−

Se l e c t ed Device : 5 v fx70t f f 1136−1

S l i c e Logic U t i l i z a t i o n :
Number o f S l i c e Reg i s t e r s : 5910 out o f 44800 13%
Number o f S l i c e LUTs : 7702 out o f 44800 17%

Number used as Logic : 7702 out o f 44800 17%

S l i c e Logic D i s t r i bu t i on :
Number o f LUT Fl ip Flop pa i r s used : 8839

Number with an unused Fl ip Flop : 2929 out o f 8839 33%
Number with an unused LUT: 1137 out o f 8839 12%
Number o f f u l l y used LUT−FF pa i r s : 4773 out o f 8839 53%
Number o f unique con t r o l s e t s : 64

IO U t i l i z a t i o n :
Number o f IOs : 324
Number o f bonded IOBs : 164 out o f 640 25%

Sp e c i f i c Feature U t i l i z a t i o n :
Number o f BUFG/BUFGCTRLs: 1 out o f 32 3%

−−−−−−−−−−−−−−−−−−−−−−−−−−−
Par t i t i on Resource Summary :
−−−−−−−−−−−−−−−−−−−−−−−−−−−

No Pa r t i t i o n s were found in this des ign .

−−−−−−−−−−−−−−−−−−−−−−−−−−−

=========================================================================
TIMING REPORT

NOTE: THESE TIMING NUMBERS ARE ONLY A SYNTHESIS ESTIMATE.
FOR ACCURATE TIMING INFORMATION PLEASE REFER TO THE TRACE REPORT
GENERATED AFTER PLACE−and−ROUTE.

Clock Informat ion :
−−−−−−−−−−−−−−−−−−
−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−+−−−−−−−−−−−−−−−−−−−−−−−−+−−−−−−−+
Clock S igna l | Clock bu f f e r (FF name) | Load |
−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−+−−−−−−−−−−−−−−−−−−−−−−−−+−−−−−−−+
c lk | BUFGP | 5910 |
−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−+−−−−−−−−−−−−−−−−−−−−−−−−+−−−−−−−+

Asynchronous Control S i gna l s In format ion :
−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−
No asynchronous con t r o l s i g n a l s found in this des ign
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Timing Summary :
−−−−−−−−−−−−−−−
Speed Grade : −1

Minimum per iod : 4 .673 ns (Maximum Frequency : 214.000MHz)
Minimum input a r r i v a l time be fo r e c l o ck : 2 .766 ns
Maximum output r equ i r ed time a f t e r c l o ck : 3 .259 ns
Maximum combinat ional path delay : No path found

Timing Deta i l :
−−−−−−−−−−−−−−
Al l va lues d i sp layed in nanoseconds ( ns )

=========================================================================
Timing con s t r a i n t : Defau l t per iod ana l y s i s for Clock ’ c l k ’

Clock per iod : 4 .673 ns ( f requency : 214.000MHz)
Total number o f paths / de s t i n a t i on port s : 68641 / 11805

−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−
Delay : 4 .673 ns ( Leve l s o f Logic = 10)

Source : count s 2 (FF)
Dest inat ion : sh i f t pms 0 (FF)
Source Clock : c l k r i s i n g
Dest inat ion Clock : c l k r i s i n g

Data Path : count s 2 to sh i f t pms 0
Gate Net

Ce l l : in−>out fanout Delay Delay Log i ca l Name (Net Name)
−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−− −−−−−−−−−−−−

FDRE:C−>Q 13 0.471 0 .642 count s 2 ( count s 2 )
LUT2: I0−>O 1 0.094 0 .000 Mmult shift pms mult0000 Madd lut<2> (

Mmult shift pms mult0000 Madd lut <2>)
MUXCY: S−>O 1 0.372 0 .000 Mmult shift pms mult0000 Madd cy<2> (

Mmult shift pms mult0000 Madd cy <2>)
MUXCY: CI−>O 1 0.026 0 .000 Mmult shift pms mult0000 Madd cy<3> (

Mmult shift pms mult0000 Madd cy <3>)
MUXCY: CI−>O 1 0.026 0 .000 Mmult shift pms mult0000 Madd cy<4> (

Mmult shift pms mult0000 Madd cy <4>)
MUXCY: CI−>O 1 0.026 0 .000 Mmult shift pms mult0000 Madd cy<5> (

Mmult shift pms mult0000 Madd cy <5>)
MUXCY: CI−>O 100 0.254 0 .620 Mmult shift pms mult0000 Madd cy<6> (

Mmult shift pms mult0000 Madd cy <6>)
LUT3: I2−>O 1 0.094 0 .710 shift pms mux0001 <4>1938 SW2 (N92)
LUT6: I3−>O 1 0.094 0 .576 shift pms mux0001 <4>1938 ( shift pms mux0001 <4>1938)
LUT4: I2−>O 1 0.094 0 .480 shift pms mux0001 <4>1984 ( shift pms mux0001 <4>1984)
LUT6: I5−>O 1 0.094 0 .000 shift pms mux0001 <4>11355 ( shift pms mux0001 <4>)
FDRE:D −0.018 sh i f t pms 4
−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−
Total 4 .673 ns (1 .645 ns l og i c , 3 .028 ns route )

(35.2% log i c , 64.8% route )

=========================================================================
Timing con s t r a i n t : Defau l t OFFSET IN BEFORE for Clock ’ c l k ’

Total number o f paths / de s t i n a t i on port s : 6593 / 6593
−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−
Of f s e t : 2 .766 ns ( Leve l s o f Logic = 2)

Source : r e s e t (PAD)
Dest inat ion : SEQ/ counte r 2 4 (FF)
Dest inat ion Clock : c l k r i s i n g

Data Path : r e s e t to SEQ/ counte r 2 4
Gate Net

Ce l l : in−>out fanout Delay Delay Log i ca l Name (Net Name)
−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−− −−−−−−−−−−−−

IBUF : I−>O 1782 0.818 1 .283 reset IBUF ( reset IBUF )
LUT6: I0−>O 5 0.094 0 .358 SEQ/ counter 2 not000111 (SEQ/ counter 2 not0001 )
FDE:CE 0.213 SEQ/ counte r 2 0
−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−
Total 2 .766 ns (1 .125 ns l og i c , 1 .641 ns route )

(40.7% log i c , 59.3% route )

=========================================================================
Timing con s t r a i n t : Defau l t OFFSET OUT AFTER for Clock ’ c l k ’

Total number o f paths / de s t i n a t i on port s : 160 / 160
−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−
Of f s e t : 3 .259 ns ( Leve l s o f Logic = 1)

Source : outputs 159 (FF)
Dest inat ion : outputs <159> (PAD)
Source Clock : c l k r i s i n g

Data Path : outputs 159 to outputs <159>
Gate Net

Ce l l : in−>out fanout Delay Delay Log i ca l Name (Net Name)
−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−− −−−−−−−−−−−−

FDRE:C−>Q 1 0.471 0 .336 outputs 159 ( outputs 159 )
OBUF: I−>O 2.452 outputs 159 OBUF ( outputs <159>)
−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−
Total 3 .259 ns (2 .923 ns l og i c , 0 .336 ns route )

(89.7% log i c , 10.3% route )

=========================================================================

Total REAL time to Xst complet ion : 693 .00 s e c s
Total CPU time to Xst complet ion : 670.57 s e c s
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−−>

Total memory usage i s 423868 k i l o by t e s

Number o f e r r o r s : 0 ( 0 f i l t e r e d )
Number o f warnings : 80 ( 0 f i l t e r e d )
Number o f i n f o s : 17 ( 0 f i l t e r e d )
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