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[bookmark: _Toc99054678][bookmark: _Toc103254296][bookmark: _Toc104149027]1 Introduction
This report will cover the design, simulation and synthesis a 8 bit by 8 bit unsigned number Multiplier, as well as an FSM.
1.1 [bookmark: _Toc103254297][bookmark: _Toc104149028]Multiplier
A multiplier is a small unit of an arithmetic circuit that is widely used in digital filters, digital signal processing, microprocessors and communication applications etc. [1] 
Binary multipliers are a combinational logic circuit/ digital device that is used to multiply two binary numbers. The numbers are known as a multiplier and the result is known as a product. A Multiplier can be of different bit sizes. 

1.2 [bookmark: _Toc103254298][bookmark: _Toc104149029]FSM (Finite state machine)
FSM is a mathematical model of computation used to design both computer programs and sequential logic circuits. It is an abstract machine that can be in one of a finite number of states.
Many electronic systems require a type of sequential operation that is exhibited by a state machine. Therefore, state machines design can be applied to the solution of a wide variety of practical circuit problem. An advantage of a state machine is that its method leads to a minimal design. In a combinational circuit we find that the Karnaugh maps are useful in minimizing the number of gates required to implement logic functions. The state machine design procedure is to sequential circuit what the k-map is to combinational circuit. This design results in the minimum number of required logic gates and can minimize other circuitry in the system as well. [2]
Another Advantage of the design method is that it is a well-developed, orderly procedure that anticipates and solves commonly occurring problems of sequential circuits. Other design procedures often result in the appearance of very narrow unwanted pulses and glitches on output lines or occasional oscillation problem. State machine methods eliminates these problems and reduces the time taken to debug the implemented hardware. [2]
When building a finite state machine you define clearly every state that the machine can take and you think about the machine being in just one of those states at any given time. 




[bookmark: _Toc99054679][bookmark: _Toc103254299]
[bookmark: _Toc104149030]2 8x8 Multiplier
An eight by eight multiplier has a very long and slightly complex flow diagram. Figure 1 shows the layout that was given. Though it is not complete the ‘Line 2X’ would need to be repeated and move over 1 to the left, a total of 5 more times to complete the diagram.
[image: ]
[bookmark: _Toc104196572]Figure 1 - Multiplier diagram showing 8 inputs
[bookmark: _Toc104149031]	2.1 Logic gates
As part of creating multipliers it is imperative to have an understanding of Logic gates. Table 1 will show all the logic Gates ANSI symbols, Name and truth table for an over view of the logic behind each one.
[bookmark: _Toc104149416]Table 1 - Standard Logic Gate
	Name
	ANSI symbol
	Truth Table

	Not
(inverter)
	[image: ]
[bookmark: _Toc104196573]Figure 2 - NOT - ANSI Symbol
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[bookmark: _Toc104196574]Figure 3 - NOT Truth Table



	AND
	[image: ]
[bookmark: _Toc104196575]Figure 4 - AND - ANSI Symbol
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[bookmark: _Toc104196576]Figure 5 - AND Truth Table

	OR
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[bookmark: _Toc104196577]Figure 6 - OR - ANSI Symbol
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[bookmark: _Toc104196578]Figure 7 - OR Truth Table

	XOR
(exclusive OR)
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[bookmark: _Toc104196579]Figure 8 - XOR - ANSI Symbol
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[bookmark: _Toc104196580]Figure 9 - XOR Truth Table

	NAND
(inverted AND)
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[bookmark: _Toc104196581]Figure 10 - NAND - ANSI Symbol
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[bookmark: _Toc104196582]Figure 11 - NAND Truth Table

	NOR
(inverted OR)
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[bookmark: _Toc104196583]Figure 12 - NOR - ANSI Symbol
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[bookmark: _Toc104196584]Figure 13 - NOR Truth Table



[bookmark: _Toc104149032]2.2 Line 1
Line 1 is the first step of all multipliers. This is where in most cases, 2 signals merge together to form outputs for the first time. Figure 14 shows a closer view of line 1 and what it consists of. 
[image: ]
[bookmark: _Toc104196585]Figure 14 - Line 1 of 8x8 multiplier
As shows A has been split into 8 different individual signals that connect straight to an AND Gate. Also, a single B signal get split to connect to each AND gate separately. After both signals goes through the AND gate an output is created which is displayed as q in this instance. 
For the code Appendix 7.3 shows both aspects of creating Line 1 as well as the test bench that was created to check to see if the code worked. Figure 15 shows the Simulation that was created from the test bench. 
[image: A screenshot of a computer
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[bookmark: _Toc104196586]Figure 15 - Line 1 - Test bench simulation

[bookmark: _Toc104149033]	2.3 Half Adder
Half adder is used several times during the process a multiplier. It consists of both AND gate as well as an XOR gate connected together to give a SUM and CARRY. Figure 16 shows this being created in yED.
[image: ]
[bookmark: _Toc104196587]Figure 16 - Half Adder Logic gate creation
For the truth table of a half adder it refers back to table 1 showing the truth table for both AND and XOR gates. Table 2 will show the results for that. The Carry Can only give an ‘1’ when both A and B are present, as for SUM will show when A or B are in use however, will not work when both are ‘On’ or ‘Off’
[bookmark: _Toc104149417]Table 2 - Half Adder Truth Table
	A
	B
	Carry
	SUM

	0
	0
	0
	0

	0
	1
	0
	1

	1
	0
	0
	1

	1
	1
	1
	0



Again Appendix 7.1 shows the code that was constructed for the half adder. However, for this the inputs were defined as A and B and the outputs were defined as Sum and Carry. Under the ‘architecture’ section of the code was were the logic was implemented. This allowed the program to know which gates were required for the system to work. 
The test bench code is also under appendix 7.1 however, figure 17 shows the simulation that was produced when testing. In the simulation it shows that Carry is high when both A and B are high together. However, If A or B are high but at separate times then Sum will be high.
[image: A screenshot of a computer
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[bookmark: _Toc104196588]Figure 17 - Half adder test bench simulation

[bookmark: _Toc104149034]2.4 Full Adder
Full adder is very similar to Half adder, however, it is used more frequently and it consists of more logic gates then a half adder. Figure 18 will show a the construction of a full adder which consists of 3 inputs (A, B and Cin), XOR, AND and OR gates as well as SUM and CARRY as outputs. 
[image: Diagram
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[bookmark: _Toc104196589]Figure 18 - Full Adder logic gate creation
When coming to the truth table for the full adder it does get a bit complicated as there are many steps that need to be considered. It is important to remember that XOR is one or the other and not both. Table 3 shows the truth table that was created. 
[bookmark: _Toc104149418]Table 3 - Full Adder Truth Table
	A
	B
	Cin
	Carry
	Sum

	0
	0
	0
	0
	0

	0
	0
	1
	0
	1

	0
	1
	0
	0
	1

	0
	1
	1
	1
	0

	1
	0
	0
	0
	1

	1
	0
	1
	1
	0

	1
	1
	0
	1
	0

	1
	1
	1
	1
	0



Again, Appendix 7.2 shows the code that was produced for the full adder. In the code there is a new section that is called Cin. This is shown in the logic diagram that was created.
Also, a test bench again was created and figure 19 shows the simulation that was produced. Which shows each individual signal, so when A and B are both high Q will also be high. Q follows the same pattern as A.
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[bookmark: _Toc104196590]Figure 19 - Full Adder test bench simulation
[bookmark: _Toc104149035]2.5 Line X
[image: Chart, bubble chart

Description automatically generated]
[bookmark: _Toc104196591]Figure 20 - Line X diagram
Line X is shown in figure 20 and it looks difficult. However, when broken down it if fairly simple. There are the 8 standard inputs which have been labelled a0 – a7, and B1 as input that splits between each of the AND gates. This is the same as line 1.  Q1-1 to Q1-7 refers to the outputs that were created from line 1. The first initial Carry for this line is automatically put down as ‘0’. The outputs for this line will be Q2-0 to Q2-7 Again, Appendix 7.3 shows the code that was created. For this code to work is was essential to get the half adder, full adder and line 1 separate files linked in. This was done by port mapping, this means that it was imperative that the each section matches up or the program will not run. 
[image: A screenshot of a computer
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[bookmark: _Toc104196592]Figure 21 - Line X - Test bench Simulation
Figure 21 shows the simulation that was created from the test bench code that is also found in appendix 7.3. it shows that X is always the answer unless B is high. If that is the case then Q will be the value X added to the value of A. This is proven in figure 21 as the decimal setting was selected to show the values. 



[bookmark: _Toc104149036] 2.6 Complete 8 bit by 8 bit Multiplier
To build the complete 8bit by 8bit multiplier all the key elements that have been explained come together. All the logic gates that help create Half adder, full adder, line 1 and line X don’t seem so bad separate. When port mapping them for the code it became quite a challenge as there were many variables to keep into account. 
Appendix 7.5 shows the code that was created. When looking it contains all 8bit A and B inputs as well as the 16bit output. There was also a need to define the signals that were internal which is where Q1 – 7 had a value after, representing the line of code they came from (q5-1 = output 5 on line 1). This is different to what the diagrams show as it was easier for the developer to follow. 
Line 1 of the code as explained previously consists of all 8bit A signal going to separate AND gates with a B signal giving the outputs Q1-1 to Q7-1. These get passed onto line 2 (line X) as well as the original inputs (A signals with B1) and a ‘0’. These signals then give the output Q1-2 to Q7-2 as well as QC-2. The QC-2 represents the original ‘0’ that was implemented in for the Carry. This process continues through out the whole program until it reaches line 8. Line 8 will be last line to form all the 16 outputs required. 
[image: A screenshot of a computer
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[bookmark: _Toc104196593]Figure 22 - 8bit by 8 bit test bench simulation
Figure 22 shows the results from the test bench simulation that has been set up the same as previously with all signal A together, all B signals together and Q together. The settings have also been changed to show the decimal values rather than binary. 
[bookmark: _Toc99054680][bookmark: _Toc103254300]
[bookmark: _Toc104149037]3 FSM
Designing and synthesising a finite state machine (FSM) with 8 states is the aim of this task. It has one input decoder and 1 output decoder. Figure 23 shows the state diagram that was given for the FSM machine that will be built. The format of this diagram is X/Z.
[image: Diagram
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[bookmark: _Toc104196594]Figure 23 - FSM state diagram
[bookmark: _Toc104149038]3.1 VHDL Solution
To produce a FSM VHDL solution it does not follow the same logic as the multiplier. The code contains a section that Specifies X as input and Z as output as well as A output. There is also a clock implemented into the code as well. This is to help switch between each state when the time comes. 
For the code, shown in appendix 7.6, a present state was created. One has X pre-determined as ‘0’. Under this code it allowed program to run in a loop at pass through the states when X = 0. Figure 24 shows a red path to all the X = 0 states and arrows to show what the next state would be.
[image: Diagram
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[bookmark: _Toc104196595]Figure 24 - X = 0 FSM state diagram
Another part of the code was to create the path that X = 1 would take. Figure 25 shows this with the path coloured in green. These also have arrows at the end to show what the next state should be. 
[image: Diagram
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[bookmark: _Toc104196596]Figure 25 - X = 1 FSM State Diagram
After completing all of this code a test bench was created. This test bench was configured differently to the other test benches that have been done throughout this report. The test was to see if the program could run in sequence of the states (A to H). However, for this to be possible all the X values (1 or 0) had to be worked out beforehand. Figure 26 shows the diagram that was created in order to calculate this. And figure 27 shows the simulation of the test bench.
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[bookmark: _Toc104196597]Figure 26 - A to H FSM State Diagram
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[bookmark: _Toc104196598]Figure 27 - FSM Test bench Simulation

[bookmark: _Toc104149039]3.2 Discrete Gate Solution
[image: Table
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[bookmark: _Toc104196599]Figure 28 - Discreate Gate Solution
Figure 28 shows the Current and next state gate solution that was created. It was created by using the D type flip-flop in mind. Each of the inputs (A, B and C) are used to calculate the next state for each state (A to H).  
As stated above figure 28 shows the next state. Each column has been implemented into a K map. This is a smaller table that shows all the outcomes of a specific ‘value’. Figure 29 shows the k map created for A. 
[image: Table
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[bookmark: _Toc104196600]Figure 29 - DA K map
Working out the logic gates required was not as difficult as it may appear. When all the relevant information has been implemented into the table. The next stage is to group the value ‘1’s together. They must follow the rule of ‘x2’ (1, 2, 4, 8, 16). As seen in figure 28 it shows all the groups and the expression that was created (DA = C.X + X.B + X.A + C./A.B + C.A./B). In the expression you will see a ‘.’ This is to represent ‘and’. The ‘+’ represent ‘or’ and ‘/’ represent not. 
Figure 30 shows the k map and expression of B. The expression is as followed: DB = /A./X + A.B.X + A./B.C.
[image: Table
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[bookmark: _Toc104196601]Figure 30 - DB K map
Again, figure 31 shows the k map and expression of C. The expression is as followed: DC = /A./C + B./C + A.X + /A.B./X
[image: Table
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[bookmark: _Toc104196602]Figure 31 - DC K map
In order to test to see if the logic works it was decided to follow the same pattern for Z. the reason for this is to be able to create a simulation of the program and see if the results match the Z results. 
[image: Table
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[bookmark: _Toc104196603][bookmark: _Toc99054681][bookmark: _Toc103254301][bookmark: _Toc104149040]Figure 32 - DZ K map


4 Conclusion

Building the multiplier was not as difficult as originally thought. After knowing how to incorporate existing files into the code it was much simpler to create. With guidance it was possible to create, however, knowing that a signal error could mess the entire program was worrying. 
Testing after each section was also recommended when building each section. By doing this it was clear to see of any errors occurred at each stage. This also made it easier to debug when an error did occur. Creating the truth tables and the logic gate diagrams helped as well when comparing results.
When writing the code for each of the internal signals, it did get a bit complicated. The reason for this is down to having 8 signals on each line as well as the additional carry on each line after the first. This was time consuming as it was imperative to get the names different for each one. This is where adding the line number after the output number was introduced. 
It also was complicated when writing the code at the very end when defining each line of the multiplier. As this had each of the input signals, carry, internal signals and also the outputs. It came quite complicated to remember where one was at. However, again with guidance it was possible. 
And again, with the code for the test bench for the multiplier was not that complicated. However, when doubling the time frame for each A signal and B signal it became quite complicated. As the number became langer than originally anticipated. 

When coming to creating the FSM objective. It was simpler than first thought as the basic understanding was already there for the discrete gate solution. Using D type was the best option in personal opinion as it was straight forward and offered the same result. Creating the k-maps and getting the expression was the most difficult section. This is down to ensuring the right values went in the right place to be able to get the desired answer needed. 
Creating the VHDL it was much simpler then the multiplier as it was all on one program. Although ensuring each of the next states were correct was the most time consuming section of it. 

Learning each of these sections was interesting as they both have very different approaches when coming to solving problems in sequence. Seeing the test bench results and calculating that they work was the most rewarding aspect of this report.
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[bookmark: _Toc99054686][bookmark: _Toc103254306][bookmark: _Toc104149045]		7.1.1 Half Adder
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[bookmark: _Toc99054688][bookmark: _Toc103254308][bookmark: _Toc104149047]	7.2 Full Adder code
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[image: ]











[image: ]




















[bookmark: _Toc99054691][bookmark: _Toc103254311][bookmark: _Toc104149050]	7.3 Eight by Eight Line 1 code
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[image: ]
[image: ]
[bookmark: _Toc103254321][bookmark: _Toc104149061]7.7 FSM TB code
[image: ]
[image: ]


image3.png




image4.png
oo
<or




image5.png




image6.png




image7.png




image8.png




image9.png
) D




image10.png




image11.png




image12.png




image13.png




image14.png




image15.png
090000





image16.png
1Sim (P 20131013)

Fle Bt View

3

GROo0 GG D) ) e TV o) P el e e e E e A e eV

Xt 12880.000

Peaserefer 1 he 5 documentaton for e farmatn on e Fferencs bebween s U 3 1 Pl vrsion,

& Fndinri

1000
& 13 Couy AT B





image17.png
e G




image18.png
- [Defaultwcfg]

Simulation Window Layout Help

& B 04 (% h 3 Reaunch

X1: 232,833 8

im documentation for more information on the dif n the Lite and the Full version.

ISim>

0925
@ 4C sy AR Gy, B




image19.png
ND,

AND,

Y

XOR

XOR




image20.png
- [Defaultwcfg]

Simulation Window Layout Help

9 Redaunch

X1: 232,833 8

im documentation for more information on the dif n the Lite and the Full version.

ISim>

0933
@ 4Csuny AR Gy, B




image21.png
@
O.
@f
O..
O
(O
@H





image22.png
1Sim (P.20131013) - [Dx

Fle Edit View Smulstion

RELS]

iz

i

e

e refer o o 1

apois

& Fodn

o for e formatn on e diferences betvesn e Lt 2 e Full

Sim Time: 10

Tou
Rantostop A T dx o





image23.png
1Sim (P 20131013)

Fle Bt View
) 3 |

Peaserefer 1 he 5 documentaton for e farmatn on e Fferencs bebween s U 3 1 Pl vrsion,

& Fndnri

100
Raintostop A T I pononyy B





image24.png




image25.png




image26.png




image27.png




image28.png
a2 0001

Document! - Word Carys Willoms

Deign Lot Refeences  Malings  Reew Q Tetme ahatyouvantto o

mat Pinter

eating

52
Cowty ~ T o B





image29.png
Next

Current

A

State





image30.png
"8
bA | oo [ o1 1 10
00 o ) o )
o1 o T T T
11 T 1 1
10 ) ) 1

DA=CX+XB+XA+C/AB+CA/B





image31.png
DB=/A/X+ABX+A/BC




image32.png
2B

bc [ oo | o1 1 10
00 1 o
o1 1 1
1 ) 1 1
10 ) ) )

DC=/A/C+B/C+AX+/AB/X





image33.png
10

1

o1

o1

1
10

ABC/X

oz




image34.png
& ISE Project Navigator (P.20131013) - C:\Users\s1708572\Desktop\ISE\Eight_x_Eight_line_1\Eight x_Eight_line_1.xise - [Half Adder.vhd] -
Fie Edt View Project Source Process Tools Window Layout Hel
3

DAEHFIL¥DbX|wa| -2 ,RIAZE T LRIPELQ
Design ©08 X Company: .
View: O {f inplementation © [5 Smuistion Engineer:
[Bohavoral g
Create Date:  14:54:08 02/24/2022
Fierrchy e s
@ Eight x_Eight_line_1 Module Name Half Adder - Behavioral
- €3 xa3s50-dvqg100 Project Name:
i) Eight_x_Eight_line_1_T8 - behavior| ** Target Devices:
= Tool versions:
A Description:
b Dependencies:
»
% Revision:
= Revision 0.01 - File Creaved
[ Addicional Comments:
5]
20 1ibrery TEEEs
21 use IEEE.STD LOGIC_1164.ALL:
22
23 -~ Uncomment the following library declaration if using
22 - arivhmetic Tancvions with Signed or Unsigned values
25 —-use IEEE.NUMERIC_STD.ALL:
< > =
I 27 - Uncomment the following library declaration if instantiating
> o 28 any Xilinx primitives in this code.
74| No single design module i selected. 28 —-library UNISIM;
oc|e W DeignUites 30 --use ONISTM.VComponents.all;
= Update All Schematic Files 31
B¢ Compile HDL Simulation 32 entity Half Adder is
= Repenerate Al Cares 33 Forc (A : in STD_L0GIC:
m e o Voreons 35 B :in sToloercs
3s Sum : ouc 5T0_Locic:
se Carzy ¢ ous STD_L0GIC):
37 ena Haif_Adder;
3s
35 architecture Benavioral of Half Adder is
0
a1 begin
w2
43 sum<= 2 oxor s
45 Carey <= & and B
s
16 end Benavioral:
@
s

<
3 st % ceson [0 Fes | Q) oo 4 0| ) EohBontine_tvd (1] (2] X Bt xond ] 2] B Eovine X Tovhd (1] (2] B B i ] 2] Eonr B o ] B rdladienhd 0] ] Fladie ot | B raf addehd O

Errors.

< >
[E] consoe @ Evors A\ Wamings 2§ Findin FiesResuts.

H P Type here to search

Ln1Col 1 VHDL





image35.png
& ISE Project Navigator (P.20131013) - C:\Users\s1708572\Desktop\ISE\Eight_x_Eight_line_1\Eight x_Eight_line_1.xise - [Half_Adder_TB.vhd] -
Fie Edt View Project Source Process Tools Window Layout Hel
3

DAEHFIL¥DbX|wa| -2 ,RIAZE T LRIPELQ
besen eoex = =
view: O 8} Implementaton @ [ Smation 28
e - 25 USE icce.ovd ogic_i164.ALL;
30
Hierarchy. 31 Uncomment the following library declaration if using
@ Eight x_Eight_line_1 32 arithmetic functions with Signed or Unsigned values
- €3 xa3s50-dvqg100 33 --USE ieee.numeric_std.ALL;
[ Eight x_Eight_line_1_T8 - behavior| © | 34
—| 55 ENrITY mair_adder T8 15
A| 36 =D Halr adder T8
|
38 ARCHITECTURE benavior OF Half Adder_TB Is
% 3 -
%| 0 -~ Component Declaration for the Unit Under Test (UUT)
=l a
@ s comowr mare adder
o = PoRT(
. AT sa_togics
s B sediosicr
P Sum : OUT 5cd logics
@ Carry : OUT std_iogic
s )
as END coupoNENT
< > 50
51
B 52 —-Inpuss
P T mor 53 signal A : std_logic
74| No single design module i selected. 54 signal B : std_logic
5[5 Desion utttes ss
= Update All Schematic Files s --Outputs
o Compile HDL Simulation 57 signal Sum : std_logic,
= Repentne Al e 58 signal Carry : sta logics
m e e e 55 - o clocks decected in port list. Replace <clock> below with
6 - appropriate port name
&
62 sEem
&
62 - Instanciate the Unit Under Test (UUT)
e + Half Adder PORT MRP (
66
&
o8 Sun,
e Carzy => Carry
70 )
1
72 - Stimulus process
73 atim proc: process .

T st 02 veson |0 Fies | ) thrares @ 1] [E) Bt Pontine. ihd (3| () Eqntx Bt tine xand ) | ] BohtX_Bont e X Toohd (1] (5 Bot Bt adtind 1) | ) gt Bom it onhd (1] B Pl Adderwhd (1] B Pl Adéer-ooha [ | ) Pt Addervhd [0 | )t adder Tovha 3 41
e

eOsx

<
[E] consoe @ Evors A\ Wamings 2§ Findin FiesResuts.

H P Type here to search

Ln1Col 1 VHDL





image36.png
& ISE Project Navigator (P.20131013) - C:\Users\s1708572\Desktop\ISE\Eight_x_Eight_line_1\Eight x_Eight_line_1.xise - [Half_Adder_TB.vhd] -
Fie Edt View Project Source Process Tools Window Layout Hel
3

DEF L 4DbX|wa|A2BR,ARIAREDI=[(LR(IPEL)?
Bl <08 x a7 Carry : OUT std logic .
View: O {8} Implementation @ [ Smulation a8 )i
oehavora g s D couponenT;
s0
Hrarchy =
- ] Eight x_Eight line_1 52 —-Inpucs
- €3 xa3s50-dvqg100 53 signal A : std_logic
[ Eight x_Eight_line_1_T8 - behavior| © | 54 signal B : std_logic
= =
A 56 --Outputs
%| 57 etomel sum : aratosic
5o signel Cerry : sid_logics
%[ S5 ZNo clocks decected in porc list. Replace <clocks below with
%| e - erpropriate por: neme
2 a
Q| 62 smew
©| e
6 - Inscantiate the Unit Under Test (UUT)
65 uuc: Half Adder EORT MAP (
e a4,
& 53,
o Sum = sum,
as Carzy = Cozzy
< > 70
n
[ 72 - Stimlus process
73 stim proc: process
74| No single design module i selected. 74 begin
oc|e W DeignUites 2  nola reset state for 100 ns.
= Ondote At Schemati s 76 uait for 10 na;
£ CompileHDL Smulton ”
= Regenerate All Cores 78 A <= not A;
o Check All Core Versions 79
5o ena process;
o
2 - Stimulus process
83 stimproc2: process
[y
os  nota reset state for 100 ns.
o uait for 20 na;
o7
o B <= not B
os
s ena process;
o
sz m;
o .
< >
> St 53 Desgn () Fles (D) Ubreres d )| [2) Eohtx Eohtine tvhd [ | (D) Eoht X Eoht Line Xvhd [ | [2) Boht X Eht e X Tovhd L) | (5 Eoht X Echt Multuhd [ | [2) Eoht X ot Wb Tovhd [ | [2) Ful Addervhd | | [2) Ful Adder Touhd ) | [2) Half Addervhd L) | ) il adder Tohd () |4] )
Eiress| «08x
< >

[ conoe @ Erors A Wamngs g FrdinFesResits

H P Type here to search

Ln 60 Col 29 VHDL





image37.png
& ISE Project Navigator (P.20131013) - C:\Users\s1708572\Desktop\ISE\Eight_x_Eight_line_1\Eight x_Eight_line_1.xise - [Full Adder.vhd]
Fie Edt View Project Source Process Tools Window Layout Hel
3

RETT NPT EIETE

22PRABAZE DT LRIPEL]Q

Deson eoex -
View: O {f inplementation © [5 Smuistion 13 Dependencies:
|Behavioral & 14
15 - Revision:
Hierachy 16 - Revision 0.01 - File Created
- ] Eightx Eight ine1 17 - Addicional Comments:
= €3 xads50-4vqg100 118 -
[ Eight.x_Fight ine_1.T8 - behavior| . | 15
—| 20 iibrary zzes:
A| 21 use rzEe.sTo_rosIC_1164.ALL:
| 22
23 -~ Uncomment the following library declaration if using
%| 24 - arithmetic functions wich Signed or Unsigned values
%| 25 --use IEEE.NMERIC STD.ALL:
Z| 2
Q| 27 Uncomment the following library declaration if instantiating
O 28 any Xilinx primitives in this code.
25 —-library UNIsmv:
30 --use ONISTM.VComponents.all;
a1
32 envicy Full Aader is
33 Forc (A : in STD_LOGIC
35 B :in sTo_L0GIC
3s Cin @ in STD_L06IC:
8 > 36 Sum : out STD_LOGIC
I 57 C:out STD_L06I0)
> o 38 end Full Adder;
74 [ No single design module s seected. 35
ot|0 % e Uit 10 architeccure Benavioral of Full Adder is
= Update All Schematic Files 41
Y Compile HDL Simalation a2 signal AxB : STD_LOGIC
= Repenerate Al Cares 43 signal AxBandC : STD_L0GIC:
m e o Voreons 42 signal Aands : STD_L06IC:
a5
16
47 begin
s
15 e <=2 oor B
50 Sum <= AxB xor Cin:
51
52 AxBandC <= AxB and Cin:
53 Rands <= A and B
52 C <= AxBandC or Aands:
ss
56 end Benavioral:
5
se
<
D St 3 Deson () Fles | [ Lbranes | Desgnsummary [ ] [2) Bohtx Bohtine_L7nd [ ] (2] Bohtx Bohtine_tvhd [ | (5] Bontx Bont Line Xohd [ | (2] BotX Boht. e X Tohd [ | (2] BohtX Boht.Miiond [ (5] BohtX Boht s Toahd [ | 2 rul pcdervhd 3
o
<

[E] consoe @ Evors A\ Wamings 2§ Findin FiesResuts.

H P Type here to search

Ln1Col 1 VHDL





image38.png
& ISE Project Navigator (P.20131013) - C:\Users\s1708572\Desktop\ISE\Eight x_Eight line_1\Eight x_Eight line_1.xise - [Full Adder_TB.vhd]
2) Fie Edt View Project Source Process Tools Window Lsyout Help

D2EF L DB X[wal 2,

2R r,RA =Bz sercL)Q

Desn woax = A
view: O 8} Implementaton @ [ Smation 28
- g 29 USE ieee.sta logic 1le.ALLs
30
ierarchy 31 - Uncomment the following library declaration if using
- Eightx Eight line1 32— arithmetic functions with Signed or Unsigned values
© €3 xa3s50-4vqg100 33 --USE iece.numeric_std.ALL:
1) Eight x_Eight line 1T8 - behavior| © | 34
—| 35 ENTITY Full ndder 15 15
4| 36 =D Full adder T8
%| =
38 ARCHITECTURE behavior OF Full Adder T3 IS
LA -7
%| 40 - Component Declaration for the Unit Under Test (UUT)
= -
@ i comsomnr rain acer
[5] 43 PORT (.
a1 A I std logics
15 B :IN std logic
16 Cin : IN std logic
a7 Sum : OUT std logic:
8 Carry : OUT std logic
5 )
50 END COMPONENT:
< > o
rocesses Running. 52
> o 53 --Inputs
26| Nosingle design module s selected. S:  signal A : std logic
|5 W Design s S5 signal B : std logic
el Undate All Schematic Files S6  signal Cin : std logic ©
A Compie HDL Smaston 51
=i Regenerate All Cores ss  --outputs
o Check At Core Verdons S5 signal Sum : std logics
60 sigmal Carry i sta locics
61— No clocks detected in port list. Replace <clock> below with
62  — appropriate port name
&
P
65 sEeTN
66
67— Instantiate the Unit Under Test (UT)
o8 : Full Adder FORT M (
6s
70
7
72
73 Carry = Carzy .
g .

# Start B3 Desgn ) Fles () Libraries

L vesignsummary ) | [2] Eight_x_Bght_ne_1 Te.vhd [ | [2) Eghtx_Foht Ine_1vhd () | [2] Eght X Fght Line Xvhd ] | [2) Eight X_Fght Line X Tovhd ) | [2) Boht X Fight Mitivhd ) | [2) Boht X Boht MulsTovhd () | (2 Ful Addervhd [

<

[E] consoe @ Evors A\ Wamings 2§ Findin FiesResuts.

H P Type here to search

Ln36 Col 19 VHDL





image39.png
& ISE Project Navigator (P.20131013) - C:\Users\s1708572\Desktop\ISE\Eight x_Eight line_1\Eight x_Eight line_1.xise - [Full Adder_TB.vhd] -
2) Fie Edt View Project Source Process Tools Window Lsyout Help

DEF L 4DbX|wa|A2BR,ARIAREDI=[(LR(IPEL)?
== ~g8x s6 signal Cin @ std_logic i= '0' ~
view: O 8} Implementaton @ [ Smation 57
feravinal g so --outpuss
S5 aignal Sum ¢ scd_logic
Hierarchy 0 signal Carry : std logics
@ Eight x_Eight_line_1 &1 —=No clocks detected in port list. Replace <clock> below with
- €3 xa3s50-dvqg100 62 -- appropriate port name
[ Eight x_Eight_line_1_T8 - behavior| © | &3
—| e«
A 65 BEGIN
o| e
& - Instanciate the Unit Under Test (UUT)
| 68 uwue: Full Adder PORT MAE (
| e s;
=
@ =
o =
7 Carzy = Cazzy
71
7
76
77 - Stimlus process
78 stim proc: process
. R [y
a0  nola reset state for 100 ns.
—— o uait for 10 na;
P | T Noproces 82 A=> not A;
74| No single design module i selected. a3 end process:
9|6 @ Design tites o1
= Ondote At Schemati s 85 - Stimlus process 2
B¢ Compile HDL Simulation 86  stim proc2: process
= Regenerate All Cores 07 begin
m e e vercons o  nola zese state for 20 ns.
os uait for 20 na;
S0 Be ot B
91 end process;
o2
93 - Stimlus process 3
si stimprocs: process
55 begia
s  nola reser state for 40 ns.
o7 vait for 10 na;
ss Cinm> nor Cin
95 end process;
100
00 Evp;
102 .
«

3 set % ceson O Fes | O s | B Deson Sy 0 | B b B i 0] B Bo e i ][ o B e ka1 B B B ot 1] B B B 1] ] B e ][ rl a0

< >
[ conoe @ Erors A Wamngs g FrdinFesResits

H P Type here to search

Ln 63 Col2 VHDL





image40.png
& I5E Project Navigator (P.20131013) - C:\Users\s1708572\Desktop\ISE\Eight_x_Eight_line_T\Eight_x_Eight_line_1.xise - [Eight x Eight line_1.vhd] - X

2 File Edit View Project Source Process Tools Window Layout Help aix
DAEHFIL¥DbX|wa| -2 ,RIAZE T LRIPELQ
Design <08 x 20 library IEEE; ~
(1 | view: O £} inplementation @ i smiaton 21 use IEEE.STD LOGIC_1164.ALL:
[Bohavoral g 22
& 23 -~ Uncomment the following library declaration if using
Hierarchy 24 -- arithmetic functions with Signed or Unsigned values
@ Eight x_Eight_line_1 25 --use IEEE.NUMERIC_STD.ALL;
= €3 xads50-4vqg100 26
[ Eight x Fight line_1_TB - behavior| . [ 27 - Uncomment the following library declaration if instantiating
—| 28 - any Xsline primitives in this code.
A 29 --library UNISIM;
%| 30 —-use mIsM.VComponents.al
a1
%| 32 encicy Eigho_x Eighc line 1 is
| s Forc (A0 : in STD_1061Cs
2| 3 2 :in sToTosICs
Q| s B2 : in STD 10GIC
o| 3¢ 23 : in sT0_TosICH
2w 24 in 510 LosIc
38 25 : in sT0_TosIC:
35 26 : in 510 LosIC
0 27 : in 510 LosIc
a B :in sTb_IoGL
2 0 & ouc sTp_Losic
. R e Q1 i ous sTDLoeic
s 2 : ous sTDLoGIC
D@ Dt a5 03 : our STDI0GIC
16 s i ous sTDLoGIC
74| No single design module i selected. a7 Q5 : ouc STD_LOGIC:
oc|e W DeignUites s 6 i ous STDLoGIC
™ Cndate Allschematic s e Q7 : out STDI0GI0):
o Compile HDL Simalation Libr. 50 end Eight_x Eight_line
= Regenerate All Cores 51
m e e e 52 architeccure Benavioral of Eight_x Eight_line 1 is
3
54 begin
ss
s 00 <20 inicial assignmencs for the and gates
5 e
s o2 a2
55 03 <mas
60 o1 <=as
61 05 <=as
62 06 <= A
63 01 <m a7
P
65 end Benavioral:
66 .
< il >
% sert O Desgn [ Fes D ubraris (£ Desonsummary [ [[2] mohtx Fohtine 175.vhd [ |2 EohtxEohtine tvhd [ [[E] EontX Foht line Xvhd [ [ 2] Eoht X Foht Line X TBvhd () [[E]  mont X Aot mitivhd (] [ [E] moht X ght it TBvhd [ |
Errors. ©08 X
< >

[E] consoe @ Evors A\ Wamings 2§ Findin FiesResuts.

H P Type here to search Partly sunny

Ln1Col 1 VHDL





image41.png
& ISE Project Navigator (P.20131013) - C:\Users\s1708572\Desktop\ISE\Eight x_Eight_line_T\Eight x_Eight_line_1.xise - [Eight x_Eight line_1_TB.vhd] - X
2 File Edit View Project Source Process Tools Window Layout Help aix
DAEHFIL¥DbX|wa| -2 ,RIAZE T LRIPELQ
Design ©08 X 27 - ~
5] | View: O 48} implementation © [ Smuiation 28 LIBRARY icee;
e . 25 USE iece.std logic 1164.ALL:
& 30
Hierarchy 31 - Uncomment the following library declaration if using
@ Eight x_Eight_line_1 32 - arithmetic functions with Signed or Unsigned values
- €3 xa3s50-dvqg100 33 --USE ieee.numeric_std.ALL;
[ Eight x_Eight_line_1_T8 - behavior| © | 34
—| 55 ENrrry eigne_x Eignc_tine 1 T8 IS
A| 36 END Eignt_x Eight line 1 Te;
|
38 ARCHITECTURE benavior OF Eight_x Eight_line 1 TB IS
% 3 T
%| 0 -~ Component Declaration for the Unit Under Test (UUT)
=l a
©@| 3 coupoeur Eighe x Eighe 1ine 1
o| = PoRT(
2 I sta_togic
a5 N std logics
16 N sta logic
a7 N sta logic
s N sta logic
e N sta logic
s0 N scd logic
8 > 51 IN std_logic
I 52 B : 1N sca logicr
P T mor 53 Q0 : OUT std logi
241 | No single design module is selected. sa Q1 : OUT st logic:
oc|e W DeignUites ss 02 : oUT sta logs
™ Cndate Allschematic s s6 03 : oUT sta logics
E Compile HDL Simulation Libr. 57 Q4 : OUT  std logi
=i Regenerate All Cores s8 QS : OUT  std logi
l Check All Core Versions L Q6 : OUT  std logi
0 Q7 : oUT sta togic
& )
& END COMPONENT
&
P
65 -—-Inpucs
66 signal ‘o
61 signal o
68 signal ‘o
65 signal ‘o
70 signal ‘o
71 signal ‘o
72 signar ‘o
73 signal ‘o .
> Strt O3 Desgn () Fles [ Lbraries | & Design Summary. B eonxeohtine 1tevhd |2  EchtXEchtlnexvhd )| S EchtXEchtlnexTBahd | [2)  EohtXFohtMitved )| [ EhtXEhtMutTevhd [ |
o “oex

<

[ conoe @ Erors A Wamngs g FrdinFesResits

H P Type here to search

Ln 104 Col 20 VHDL.

Partly sunny





image42.png
& ISE Project Navigator (P.20131013) - C:\Users\s1708572\Desktop\ISE\Eight x_Eight_line_T\Eight x_Eight_line_1.xise - [Eight x_Eight line_1_TB.vhd] -
2 File Edit View Project Source Process Tools Window Layout Help

DAEHFIL¥DbX|wa| -2 ,RIAZE T LRIPELQ
Design ©08 X
view: O {8} mplementation @ [l Smuiation

fpehavira g
76 --outputs
Hierarchy 77 sigmal oo
- Eightx Eight line1 78 sigmal ol
© €3 xa3s50-4vqg100 79 signal Q2
1) Eight x_Eight line_1_T& - behatior 80 sigmal 03
81 sigmal 0t
82 sigmal os
83 sigmal 06
8:  signal 07 :
85
86
87 sEeTn
o8
85 - Instantiate the Unit Under Test (UUT)
S0 uuc: Eighc x Eioht line 1 BORT MAP (
51
52
53
5
55
s6
57
8
s
No sngle design module i selected. 100
&% Design Utities 101
Update All Schematic Files 102
Compile HDL Simulation 103
Regenerate Al Cores 104

Check Al Core Versions 108
106

107
108
108
110 -- Stimulus process

11 stim proc: process

12 begin

13 -- hold reset state for 10 ns.
114 wait for 10 ns;

11s 20 <= not A0
116 end process;
17

118 -- Stimulus process
119 stim_procl: process

73 signal A7 : sta_logic
7e signal B : std_logic
75

IR R

< >

2 NoProcesses Ruming

898V

& Strt O3 Desn [ Fles [ Lbraries | £ "Design Summary

B  sortmohtine 1Bihd )| S EohtXEchtlnexvhd ()| [2) EchtXEohtlmeXTevhd ) |5  EchtXEchtMitshd )| D) EohtXEghtMitTevhd (]

Errors. eOsx

< >
[E] consoe @ Evors A\ Wamings 2§ Findin FiesResuts.

H P Type here to search

Ln63 Col5 VHDL





image43.png
Z ISE Project Navigator (P.20131013) - C:\Users\s1708572\Desktop\ISE\Eight x_Eight line_1\Eight x_Eight line_1.xise - [Eight x_ight line_1_TB.vhd"] -
2) Fie Edt View Project Source Process Tools Window Lsyout Help

DREFILsbbX|wa| -2 ,RIAZETI=LRIPELQ
Desion <08 x 110 -- Stimulus process 0 .
view: O 8} Implementaton @ [ Smation 111 stim proc: process
ohovod . 12 begin
115 =2 nota reset state for 10 ns.
Hierarchy 11e wait for 10 ns:
@ Eight x_Eight_line_1 115 20 <= not A0;
= €3 xads50-4vqg100 116 end process;
[ Eight x_Eight_line_1_T8 - behavior| © | 117
—| 118 - scimus process 1
Al 19 stim procl: process
%| 120 besta
21 =2 hota rese state for 20 ns.
%| 22 wait for 20 ns;
%| 123 A1 <= ner av
Z| 124 ena process:
Q| 125
©| 126 -- Stimulus process 3
127 stim procz: process
128 begin
128 =2 hota reset state for 40 ns.
130 wait for 40 ns:
131 A2 <= nov A2
132 end process:
133
8 > 134 -- Stimulus process 3
D@ Dt 135 stim procis: process
13 begin
74| No single design module i selected. 137 - hold reset state for 20 ns.
oc|e W DeignUites 138 wait for 80 ns:
= Update All Schematic Files 139 A3 <= not A3;
= Cormpile HOL Smation 10 end process;
= Regenerate Al Cores. 141
m Crek Al Core Vereons 102 -~ Scimulus process 4
183 stim procs: process
1as  begin
1a5 =2 nota resec scate for 160 ns.
o wait for 160 ns:
197 24 <= noo A4
1a8  end process:
145
150 -~ Scimulus process
151 stim procs: process
152 begin
158 =2 nota resec scate for 320 ns.
154 wait for 320 ns;
155 25 <= nov A5
156 end process:
T st 38 veson | Fes | 1) thrares [E Desgn sunmary B o roriie imvd 0] SovxBoninexwd 0] [E  Bonxborinexiowd |5 exegimied 0] Bonxboiru e 0]
Eirurs) ©08 X
< >

[E] consoe @ Evors A\ Wamings 2§ Findin FiesResuts.

H P Type here to search

Ln 126 Col 28 VHDL





image44.png
Z ISE Project Navigator (P.20131013) - C:\Users\s1708572\Desktop\ISE\Eight x_Eight line_1\Eight x_Eight line_1.xise - [Eight x_ight line_1_TB.vhd"] -
2) Fie Edt View Project Source Process Tools Window Lsyout Help

DREFILsbbX|wa| -2 ,RIAZETI=LRIPELQ
Desion <08 x 139 A3 <= not A3, .
view: O 8} Implementaton @ [ Smation 120 end process:
IBehavioral o 141
12 -~ Scimulus process 4
Hierarchy 183 stim procs: process
- ] Eight x_Eight line_1 14 begin
- €3 xa3s50-dvqg100 145 -- hold reset state for 160 ns.
[ Eight_x_Eight_line_1_T8 - behavior| © | 146 wait for 160 ns:
—| 147 e < oo e
A| 148 end process;
%| s
6 150 -- Stimulus process 5
%| 151 scim procs: process
%| 152 peain
2 15 =2 nota resec scate for 320 ns.
Q| 1ss wait for 320 ns:
O 155 a5 <= no ass
156 end process:
157
158 -~ Scimulus process &
155 stim procie: process
leo  begin
1600 =2 nota resec scate for 640 ns.
. R 162 wait for 640 ns;
163 A6 <= noo A
5@ ot 162 end proess:
165
74| No single design module i selected. 166 —- Stimulus process 7
|2 % Deignusiiies 167 stim proci7: process
= Update All Schematic Files 168 begin
A ComplieHDL Smuoton 1es 2 hotd reset state for 1260 ns.
= Repenerate Al Cares 170 wait for 1280 ns:
R Check All Core Versions. 171 A7 <= not A7;
172 ena process:
173
178 -~ Scimulus process ©
175 stim procs: process
176 begin
177 =2 nota resec state for 2560 ns.
178 wait for 2560 ns:
179 ot 3
180 ~-inserc scimilus here
181 end process:
182
165 E;
188
185
< >
T st 38 veson | Fes | 1) thrares [E Desgn sunmary B o roriie imvd 0] SovxBoninexwd 0] [E  Bonxborinexiowd |5 exegimied 0] Bonxboiru e 0]
Eirurs) ©08 X
< >

[E] consoe @ Evors A\ Wamings 2§ Findin FiesResuts.

H P Type here to search

Ln 142 Col 28 VHDL





image45.png
& ISE Project Navigator (P.20131013) - C:\Users\s1708572\Desktop\ISE\Eight_x_Eight_line_1\Eight x_Eight_line_1.xise - [Eight X Eight_Line Xvhd] - X

2 File Edit View Project Source Process Tools Window Layout Help aix
DAEHFIL¥DbX|wa| -2 ,RIAZE T LRIPELQ
Design ©08 X 19 - .
(1 | view: O £} inplementation @ i smiaton 20 library TEEs;
g pravma = 21 use IEEE.STD LOGIC_1164.ALL:
22
Hierarchy 23 -- Uncomment the following library declaration if using
@ Eight x_Eight_line_1 24 —- arithmetic functions with Signed or Unsigned values
- €3 xa3s50-dvqg100 25 --use IEEE.NUMERIC_STD.ALL:
[ Eight x_Eight_line_1_T8 - behavior| © | 26
—| 27 - ncomment the following library declaration if instanciating
A 28 - any Xilinx primitives in this code.
%| 23 —-1tbrary msm
30 --use UNISDM.VComponents.al
% 5
%| 32 enticy Eigh X Eigne Line X is
Z| Forc (A0 : in STD_1061C
Q| a4 A1 : in STD _10GIC
o| = 22 : in sT0_t08TCH
e 23 in 510 LosIC
37 24 : in sT0_TosICH
38 25 : in 510 LosIc
35 26 : in 510 LosIC
0 27 : in 510 LosIc
a B :in sTD_IoG
2 x1': in ST L06IC
8 2 43 in  STD_LOGIC
——— s in sTo_LoerCs
P | T Noproces 45 in  STD_LOGIC
241 | No single design module is selected. a6 in sTD zosIC:
oc|e W DeignUites a7 in sTo_ro6IC
™ Cndate Allschematic s s in sTo_LoerCs
2 Compile HOL Simution Lib. 1 i STDLOGIC
= Repenerate Al Cares s0 out STD_1061C,
R Check All Core Versions. 51 ouE  STD_LOGIC
52 out  STDI0GIC,
3 out  STDI0GIC,
ss out  STDI0GIC,
ss out STDI0GICH
s6 out  STDI0GIC,
5 out STDI0GICH
se out STDI0GI0):
S5
60 end Eight X Eight_Line
&
62 architeccure Benavioral of Eight X Eight Line X is
&
P
65 COMPONENT Half Adder is - fa1t Adaer component .
g rons R
& Strt B8 vesn [) Fies [ Liraries [ £ Design Summary =HIE] Echt X_Fcht_Line X.vhd IIE] =IIE] ‘Eght X_Fight_Mult.vhd =IIE] ‘Bt X_Eght_Muls_TB.vhd =]
Errors. ©08 X
< >

[E] consoe @ Evors A\ Wamings 2§ Findin FiesResuts.
Ln1Col 1 VHDL

H P Type here to search Partly sunny =9





image46.png
& ISE Project Navigator (P.20131013) - C:\Users\s1708572\Desktop\ISE\Eight_x_Eight_line_1\Eight x_Eight_line_1.xise - [Eight X Eight_Line Xvhd] - X

2 File Edit View Project Source Process Tools Window Layout Help aix
DAEHFIL¥DbX|wa| -2 ,RIAZE T LRIPELQ
Design ©08 X 6a .
5] | View: O 48} implementation © [ Smuiation 65 COMPONENT Half Adder is - Half Adder component
g ool g 66 PoRT (
& 2 : N sca logics
Hierarchy s B : IN std logic:
@ Eight x_Eight_line_1 &5 Sum : OUT  std locics
- €3 xa3s50-dvqg100 70 Carry : OUT std logic
[ Eight x_Eight_line_1_T8 - behavior| © | 71 )
—| = END COMPONENT
A 73
%| 74 compoent Funy_ader 1o B e —
75 PoRT(
% 76 2 : N sca logics
| 7 B :IN sta logic
=l 7 Cin: 1N sca logics
Q| 1 Som & OUT st sesic
| s C:our staiogic
2 e )
e END coupoNENT
o3
o8
o5
86  signal AGands: STD_LOGIC -~ internal intermediace signals
. R 87 signal Alanas: STD_LOGIC
85 signal Azanam: STD LOGIC
D@ Dt 85 signal A3anas: STD LoeICs
% signal Adanam: STD_LOGIC
74| No single design module i selected. o1 signal ASandB: STD_LOGIC:
oc|e W DeignUites 92 signal Acands: STD_LOGIC
™ Cndate Allschematic s 63 signal A7anas: STD Loeics
2 Compile HOL Simution Lib. o1
= Regenerate All Cores o5
m e e e %  signalcl @ STD_LOGIC -~ intermeatate carry signals
97 signalcz & STDIoGIC
98 signalC3 & STDIOGIC
95 signalCs & STDIOGIC
100 signal s : STD_Ioercs
101 signal Ce ¢ STDIOGIC
102 signal 7 : SToIoercs
103
108 begin
105 Acands -~ initial assignments for the and gates
106 Alands
107 Azands
105 A3ands
105 Asands
110 Asands
T st 38 veson | Fes | 1) thrares [E Desn Summary B<3lE) EIE JIE] o X Bont Jthd OB soeocminmwe 0]
Errors. ©08 X
< >

[E] consoe @ Evors A\ Wamings 2§ Findin FiesResuts.

H P Type here to search

Ln38 Col 31 VHDL





image47.png
& ISE Project Navigator (P.20131013) - C:\Users\s1708572\Desktop\ISE\Eight_x_Eight_line_1\Eight x_Eight_line_1.xise - [Eight X Eight_Line Xvhd] - X

2 File Edit View Project Source Process Tools Window Layout Help aix
DAEHFIL¥DbX|wa| -2 ,RIAZE T LRIPELQ
Deson eoex =l =
5] | View: O 48} implementation © [ Smuiation S signal C1  : STD_LOGIC: —- intermediate carry signals
g pravma . 97 signalcz & STDIoGIC
o8 signa1C3 & STD_LoeICs
Hierarchy ss signal cq STD_LOGIC.
- ] Eight x_Eight line_1 100 signal 5 : STD_LOGIC:
- €3 xa3s50-dvqg100 101 signal C6 STD_LOGIC.
[ Eight x_Eight_line_1_T8 - behavior| | 102 signal €7 STD_10GIC:
—| 103
A | 104 begin
%| 105 Avands <= a0
106 Alands <= AL
%| 107 mcanas <= 22
%| 108 Asanas <= 23
Z| 105 nsanas <= s
Q| 110 Asands <= A5
111 Reands <= 26
112 A7ands <= a7
13
114 naify : Halr Adder -~ port map the half adder
115 porc map (AGands,X1,00,C1):
116
117 el : Full Adder -~ port map the first fall adder
. N 118 porc map (Alands,X2,CL,01,C2
119
D@ Dt 120 fallz : Full Adder -~ port map the second full adder
121 porc map (Azands,X3,C2,02,C3
74| No single design module i selected. 122
oc|e W DeignUites 123 fals : Full Adder -~ port map the first fall adder
™ Cndate Allschematic s 124 porc map (A3ands,X4,C3,03,C4):
2 Compile HOL Simution Lib. 125
= Repenerate Al Cares 126 falls : Full Adder -~ port map the second full adder
m Crek Al Core Vereons 127 port mep (Rands,Xs,C4,04,C5
128
126 fals : Full Adder -~ port map the first fall adder
130 porc map (ASands,Xs,C5,05,C6)
131
132 falle : Full Adder -~ port map the second full adder
133 porc map (Acands,X7,C6,06,C7):
138
135 fan7 : Full Adder -~ port map the first fall adder
13 porc map (A7ands,Xc,C7,07,00)
137
138
135 ena Benavioral:
110
101
< >
# Start ©3 Desgn ) Fies [[) Lbraries | & ‘Design Summary Eight X_Eight_Line X.vhd [x]IE] IE] ‘Eight_X_Eight_Multi.vhd ‘Eight_X_Eight_Mult_TB.vhd %]
o

eOsx

<
[ conoe @ Erors A Wamngs g FrdinFesResits

H P Type here to search

Ln95 Col 4 VHDL





image48.png
& ISE Project Navigator (P.20131013) - C:\Users\s1708572\Desktop\ISE\Eight_x_Eight_line_1\Eight x_Eight_line_1.xise - [Eight X Eight_Line X TB.vhd] - X

2 File Edit View Project Source Process Tools Window Layout Help aix
DAEHFIL¥DbX|wa| -2 ,RIAZE T LRIPELQ
Deson eoex = -

5] | View: O 48} implementation © [ Smuiation 28 LIBRARY icee;
g [ g 29 USE ieee.sta logic 1le.ALLs
30
ierarchy 31 - Uncomment the following library declaration if using
- Eightx Eight line1 32— arithmetic functions with Signed or Unsigned values
© €3 xa3s50-4vqg100 33 --USE iece.numeric_std.ALL:
1) Eight x_Eight line 1T8 - behavior| © | 34
—| 35 =NTITY Eigne ¥ Eighe Line X T3 Is
4| 3¢ =D Eight X Eight Line X Te;
%| =
38 ARCHITECTURE behavior OF Eight X Eight Line X T8 IS
LA T T T
%| 40 - Component Declaration for the Unit Under Test (UUT)
= -
©@| i comsomnr Esgne x pione Line x
[5] 43 PORT (.
2| N std_logic
15 N std logic;
16 N std logic
a7 N std logic
8 N std logic
s N std logic
50 N std logic
g 2 51 IN std_logic
» | 23 Norrocessesruming 52 B :IN std logic:
53 N std logic
26| Nosingle design module s selected. s N std logic;
|5 W Design s 55 N std logic
) Cndate Al schematic Fies s6 N std logic
E Compile HDL Simulation Libr., 57 IV std_logic,
= Regenerate Al Cores s8 IV std_logic,
o Check All Core Versions. 59 IV std_logic,
0 N std_logic
& : OUT std_logt
&2 OUT  std logt
& i OUT sca logics
P OUT  std logt
65 i OUT sca logics
66 OUT  std logt
&7 i OUT std logic:
o8 OUT  std logt
6s i OUT st logic
70
7 END CoMPONENT;
72
73 .
P T—— N
> St B3 Desgn ) Fles (D) Lbreres | Design Summary. IIE] Eoht X Eght_Line X.vhd 0B eomxesinexmwd DB Eoht X Eght_Mut.hd OB eovxmctminmwd <]
Errors. «08x
< >

[E] consoe @ Evors A\ Wamings 2§ Findin FiesResuts.

H P Type here to search

Ln1Col 1 VHDL





image49.png
& ISE Project Navigator (P.20131013) - C:\Users\s1708572\Desktop\ISE\Eight x_Eight_line_T\Eight x_Eight_line_1.xise - [Eight_X_Eight_Line_X_TB.vhd] - X
2 File Edit View Project Source Process Tools Window Layout Help aix
DAEHFIL¥DbX|wa| -2 ,RIAZE T LRIPELQ
Desn “oex — -
5] | View: O 48} implementation © [ Smuiation 74 --Inputs
g pravma - 75 signal A0 : std lsgic
76 signal A : std logic
Hierarchy 77 signal std_logic
- ] Eight x_Eight line_1 78 signal st 1ogic
- €3 xa3s50-dvqg100 79 signal std_logic
[ Eight x_Eight_line_1_T8 - behavior| © | 80 signal st 1ogic
—| &1 signal ac : statogic
A ez signal A7 : std_logic
%| 5 siomal s : sca Tosic
82 signalxi : std logic
%| 85 signal Xz ¢ std logic
%| 86  signal X3 : sta logic
Z| 57 signal xa : statogic
@ 25 ciomerxs ¢ ccaieme
O & signal std_logic
2| o5 signal x7 : statogic = ror
61 signal Xc : std lcgic = '0
%2
&3 --ouspucs
92 signal 00 : std logic
95 signal @ : std logic
. R 9 signal 02 : std logic
97 signal 03 : std logic
D@ Dt 98 signal 04 : st logics
95 signal 05 : std logic
241 | No single design module is selected. 100 signal Q6 : std logics
oc|e W DeignUites 101 signal 07 : std logic
™ Cndate Allschematic s 102 signal oC : scd logics
2 Compile HOL Simution Lib. 103
= Regenerate All Cores 104
l Check All Core Versions 105  BEGIN
106
107 -- Instantiate the Unit Under Test (UUT)
105 uac: Eight X Eight Line X PORT MAP (
105
110
m
12
13
118
s
116
117
118
119
< [ >
& Strt O3 Desn [ Fles [ Lbraries | £ Eight X_Eight_Line X.vhd B Eight_X_Eight Line_X_TB.vhd [x] Eight X_Eight_Multi.vhd =JIE] Eight X_Eight_Mult_TB.vhd [x]]
o “oex

<

[E] consoe @ Evors A\ Wamings 2§ Findin FiesResuts.

H P Type here to search

Ln58 Col 29 VHDL

13°C Partly sunny A~ F1 4





image50.png
& ISE Project Navigator (P.20131013) - C:\Users\s1708572\Desktop\ISE\Eight_x_Eight_line_T\Eight_x_Eight_line_1.xise - [Eight X ight

D) Fle Edt Viw Project Source Process Tools Window Layout Help

DBEF L (DO X[wa| »iALBR,RIAZED=LRIPEL
Desion <08 x 119 X2 => X2, .
View: O {3} Inplementation @ [ Smlaton 120 X3 = X3,
lbchavioral g 121 X4 = xa,
122 Xs = x5,
Hierarchy 123 X6 => Xe,
- Eight x Eight Jine_1 123 X7 = X7,
& £3 xa3s50-4vqg100 125 Xc => Xc,
i Eight x_Eight line_1.T8 - behavior| . | 126 00 => 0o,
—| 7 o =l
A| 120 o = a2,
% | 120 03 => 03,
130 01 => 01,
2| 131 05 => o5,
5| 132 06 => 05,
= s o1 = a7,
Q| 134 oc => oc
©| 1 )i
136
137 - Stimslus process
138 stim proc: process
138 begin
130 —- hold reset state for 10 ns.
10 wait for 10 ms
1s2 &0 <= not A0;
< >
1s3  end proceas:
» | €2 NoProcesses Rumning 144
1s5 - Stimulus process2
7! No single design module s selected. lse  stim proc2: process
5[5 Desion utttes 137 besin
= Update Al schematic Fies 18 —- hold reset state for 20 ns.
% Compile HDL Simulation 129 wait for 20 s
= Regenerate Al Cores 150 AL <= not AL;
m Chock AllCore Versons 151 end process:
1s2
1s3 - Stimulus process3
154 stim procs: process
155 begin
156 —- hold reset state for 40 ns.
187 wait for 40 s
1ss &2 <= not Az,
1ss  end process;
160
161 - Stimulus process:
le2  stim procé: process
163 begin
164 —- hold reset state for 20 ns.
165 wait for 20 s
>
S Strt| B2 Desgn [ Fles [0 Lbraris | B Design Summary (=JIE] ‘Eght X_Echt Line_Xvhd ‘Bght X_Bght Line_X_TB.vhd ‘Eght X_Echt_Multishd (<JIE] Eght X_Echt_Mult_TB.vhd =1

eOsx

<

[E] consoe @ Evors A\ Wamings 2§ Findin FiesResuts.

H P Type here to search

Ln 105 Col 6 VHDL





image51.png
& ISE Project Navigator (P.20131013) - C:\Users\s1708572\Desktop\ISE\Eight x_Eight_line_T\Eight x Eight line 1.xise - [Eight X Eight Line X TB.vhd] - X
2 File Edit View Project Source Process Tools Window Layout Help aix
DEF L 4DbX|wa|A2BR,ARIAREDI=[(LR(IPEL)?
Design SEEH 161 —- Stimulus processd ~
5] | View: O 48} implementation © [ Smuiation 162 stim procd: process
g o U =] 1 veann
168  nola reser state for o0 ns.
Hiearchy 168 uait for 80 na;
- ] Eight x_Eight line_1 le6 A3 <= not A3:
& £3 xa3s50-4vqg100 167 end process;
[ Eight x_Eight_line_1_T8 - behavior| © | 162
—| 169 —- Stamulus processs
Al 170 stim procs: process
%| 112 bestn
172  nota reset state for 160 ns.
| 173 uast for 160 ne;
%| 178 a8 <= nor aes
Z| 175 ena processs
Q| 176
®| 7 -- Stimulus processé
Z| 178 scimproce: process
175 begta
180 ~ nota reset state for 320 ns.
181 vast for 320 ne;
12 aS <= not A
1s3  end proces
1es
8 > 185 -- Stimulus process7
D@ Dt 16 stimproct: process
187 begta
74| No single design module i selected. 188 - hold reset state for 640 ns.
oc|e W DeignUites 1es vast for 640
A ™ Codate At Schematic Fes 10 A6 <= not A6
E Compile HDL Simulation Libr. 181 end process;
= Regenerate Al Cores. 192
m Chock Al coreVertons 153 -- Stimulus processs
154 stim proce: process
15 begta
156  nola zeset state for 1260 na.
157 uast for 1230 ns;
18 A7 <= not AT;
15 end process:
200
201 - Stamulus processs
202 stim procs: process
203 begia
208  noa seset state for 2560 na.
205 vast for 2560 ns;
206 B <m ot B
207 end proces
>
# Start ©3 Desgn ) Fies [[) Lbraries | & ‘Design Summary [<J]E] Eight_X_Eight_Line_X.vhd 2 Eight_X_Eight Line_X_TB.vhd [x] ‘Eight_X_Eight_Multi.vhd [<JIE] ‘Eight_X_Eight_Mult_TB.vhd [x]]
Ereo «08x

<

[ conoe @ Erors A Wamngs g FrdinFesResits

H P Type here to search

Ln 144 Col 4 VHDL





image52.png
& ISE Project Navigator (P.20131013) - C:\Users\s1708572\Desktop\ISE\Eight_x_Eight_line_1\Eight x_Eight_line_1.xise - [Eight X Eight_Line X TB.vhd] - X

2 File Edit View Project Source Process Tools Window Layout Help aix
DAEHFIL¥DbX|wa| -2 ,RIAZE T LRIPELQ
b= SETH 201 —- Stimalus processs ~
(1 | view: O £} inplementation @ i smiaton 202 stim procs: process
g o . 203 begin
208 =2 nota resec state for 2560 ns.
Hierarchy 205 wait for 2560 ns:
@ Eight x_Eight_line_1 206 B <= not B:
- €3 xa3s50-dvqg100 207 end proces:
[ Eight x_Eight_line_1_T8 - behavior| | 208
—| 208 -~ Scimulus processio
Al 210 stim proclo: process
%| 211 beatn
212 =2 nota resec state for 5120 ns.
%| 215 wait for 5120 ns;
%| 212 x <= not xs
Z| 215 ena process:
Q| 216
o 27 -- Stimulus processll
2| 215 stim procii: process
215 begin
220 =2 nold reset stace for 10240 ns.
221 wait for 10240 ns;
222 x2 <= ot x2
223 ena proces
. R 223
225 -~ Scimulus processi2
5@ ot 226 stim proci2: process
227 begin
74| No single design module i selected. 228 - hold reset state for 20480 ns.
oc|e W DeignUites 225 wait for 20480 ns
™ Cndate Allschematic s 230 X3 <= noc x3:
E Compile HDL Simulation Libr. 231 end process;
= Regenerate Al Cores. 232
m Crek Al Core Vereons 233 -~ Scimulus processis
238 scim procis: process
255 begin
236 =2 nold reset stace for 40360 ns.
237 wait for 40560 ns;
238 X8 <= noc x4
235 end process:
210
291 -~ Scimulus processis
2e2  svim procis: process
283 begin
243 =2 nold reset state for 81520 ns.
245 wait for 81530 ns;
286 X5 <= noc xs:
247 ena proces
% St @3 Desgn () Fles () Lbraries | X Design Summary =IIE] "Eght X_Fcht_Line_X.vhd =E] Echt X_Fcht Line X TB.vhd 8/8 ‘Eght X_Fight_Mult.vhd =IIE] ‘Bt X_Eght_Muls_TB.vhd =]
Eiress| ©08 X
< >

[E] consoe @ Evors A\ Wamings 2§ Findin FiesResuts.

H P Type here to search

Ln232 Col 4 VHDL





image53.png
& ISE Project Navigator (P.20131013) - C:\Users\s1708572\Desktop\ISE\Eight_x_Eight_line_1\Eight x_Eight_line_1.xise - [Eight X Eight_Line X TB.vhd] - X

2 File Edit View Project Source Process Tools Window Layout Help aix
DAEHFIL¥DbX|wa| -2 ,RIAZE T LRIPELQ
Desion <08 x 230 X3 <= not X3 .
5] | View: O 48} implementation © [ Smuiation 231 end process:
& [pehaviora o 232
233 -~ Scimulus processis
Hierarchy 238 svim procis: process
- ] Eight x_Eight line_1 235 begin
- €3 xa3s50-dvqg100 236 -- hold reset state for 40960 ns.
[ Eight x_Eight_line_1_T8 - behavior| © | 237 wait for 40960 ns:
—| 238 x4 <= ot xs
A | 239 end process;
%| 220
6 241 -- Stimulus processl4
%| 202 stim procia: process
%| 263 peain
2 2es =2 nold reset state for 81520 ns.
Q| 215 wait for 81920 ns:
O 266 x5 <= not x5
2| 247 ena process:
218
245 - Scimilus processis
250 svim procis: process
251 begin
252 =2 nold resec state for 163840 ns.
. R 253 wait for 163840 ns;
258 Xe <= noc Xes
5@ ot 255 end process:
256
74| No single design module i selected. 257 —- Stimulus processie
|2 % Deignusiiies 258 scim procie: process
—| T Update All Schematic Files 259 begin
A o mtsion o 260 "7 hora reser stave for 327630 ne.
= Repenerate Al Cares 261 wait for 327680 ns:
R Check All Core Versions. 262 X7 <= not X7
263 ena proces
261
265 - Stimilus processi?
266 svim proci?: process
267 begin
268 =2 notd resec state for 655360 ns.
265 wait for 655360 ns:
270 Xe <= not Xes
271 end process:
272
273
273
275 =
276
< >
% St @3 Desgn () Fles () Lbraries | X Design Summary =IIE] "Eght X_Fcht_Line_X.vhd =E] Echt X_Fcht Line X TB.vhd 8/8 ‘Eght X_Fight_Mult.vhd =IIE] ‘Bt X_Eght_Muls_TB.vhd =]
Eiress| ©08 X

<
[E] consoe @ Evors A\ Wamings 2§ Findin FiesResuts.

H P Type here to search

Ln237Col 28 VHDL.





image54.png
& ISE Project Navigator (P.20131013) - C:\Users\s1708572\Desktop\ISE\Eight x _Eight_line_T\Eight x_Eight line_1.xise - [Eight X Eight Multivhd] X
2 File Edit View Project Source Process Tools Window Layout Help aix
DAEHFIL¥DbX|wa| -2 ,RIAZE T LRIPELQ
Desn “oex S = -
5] | View: O 48} implementation © [ Smuiation 20 library IEEE;
g pravma - 21 use IEEE.STD LOGIC_1164.ALL:
22
Hierarchy. 23 -- Uncomment the following library declaration if using
@ Eight x_Eight_line_1 24 —- arithmetic functions with Signed or Unsigned values
- €3 xa3s50-dvqg100 25 --use IEEE.NUMERIC_STD.ALL:
[ Eight x_Eight_line_1_T8 - behavior| © | 26
—| 27 - ncomment the following library declaration if instanciating
A 28 - any Xilinx primitives in this code.
%| 23 —-1tbrary msm
30 --use UNISDM.VComponents.al
% 5
%| 32 encity Eighe X Eione Mules is
Z| Forc (A0 : in STD_L0GIC
Q| 2 M i in stoioorc
o| = 22 : in sT0_t08TCH
e 23 in 510 LosIC
37 24 : in sT0_TosICH
38 25 : in 510 LosIc
35 26 : in 510 LosIC
0 27 : in 510 LosIC
a B0 : in STDIOGIC
2 B1: in STDIOGIC
= 2 43 B2 : in STD_LOGIC
——— s B3 : in STDI0GIC:
P | T Noproces 45 B4 : in STD_LOGIC
74| No single design module i selected. a6 BS : in STD_LOGIC:
|2 % Deignusiiies a7 in sTo_ro6IC
™ Cndate Allschematic s s in sToToercs
2 Compile HOL Simution Lib. 1 our  STD_LOGIC,
= Repenerate Al Cares s0 out  STDI0GIC,
R Check All Core Versions. 51 out  STD_LOGIC
52 out  STDI0GIC,
3 out  STDI0GIC,
ss out  STDI0GIC,
ss out STDI0GICH
s6 7 : ous sTDLoGIc
5 8 : ouc STDI0GIC
se 5 i ous sTDLoGIc
S5 10 : ouc STD_1061¢s
0 Q11 i ous ST zosic
& Q12 i ous ST Losic
& Q13 i ous ST Lo6IC
& Q13 i ous sTDLosic
P Q15 i ous sTDzosic
P ;
PRSP )
& Strt B8 vesn [) Fies [ Liraries [ £ Design Summary =HIE] Eght_X_Eicht_Mut.vhd ‘Eght_X_Fght_Mult_TB.vhd (%]
Eiress| ©08 X

<

[ conoe @ Erors A Wamngs g FrdinFesResits

H P Type here to search

Ln1Col 1 VHDL





image55.png
& ISE Project Navigator (P.20131013) - C:\Users\s1708572\Desktop\ISE\Eight_x_Eight_line_1\Eight x_Eight_line_1.xise - [Eight X Eight Multi.vhd] - X

2 File Edit View Project Source Process Tools Window Layout Help aix
DRH L) DbX|wa| 228 ,RIA=E8D=sRipEL?
Desion <08 x 66 =nd Eight X Eight Multi; ~
(1 | view: O £} inplementation @ i smiaton &1
g pravma 8 G5 archicecture Behavioral of Eight X Fight Malti is
o
Hierchy %
- ] Eight x_Eight line_1 7 COMPONENT Eight_x _Eight_Line 1 is
& €3 xa3550-4vqg100 72 Port (A0 : in STD_LOGIC,
[ Eight x_Eight_line_1_T8 - behavior| © | 73 Al : in STD_LOGIC:
—| 2+ am sTorostc
Al s A3 : in 5TD_LOGIC
a| 7 Ba i an sTorostc
7 a5 :am storostc
| 7 B6 :am sTorostc
»| a7+ an stoiostc
2| e 5 im0 fosrcs
Q| a Q0 : ouc STD_LOGIC
o| = Q1 ¢ our ST oGTC
= e Q2 : our ST IoGIC
o Q3 : our STDToGIC
o Q1 : our STDI0GIC
o Q5 ¢ our STD0GIC
o7 Q6 : our STDI0GIC
o 7 ¢ our ST IoGIC
< 5 89 )i
s0 £ CoupoNENT;
P | 82 NoProcesses Running gl
s2 COMPONENT Eighv X Eight Line X is
241 | No single design module is selected. 3 Port (A0 : in 5TD_LOBIC
oc|e W DeignUites o in SO L0STC
i it A chermaic Fes ss in SO tosTC:
£ CompileHDL Smuoton L. s in 70 sosic
= Regenerete il Cores E in SO L0STC
R Check All Core Versions o8 in  STD LOGIC
o in SO L0STC
100 in sTotosTC
101 in 57D Toor
102 <in 578 rostc
103 in SO L0STC
108 in SO tosTC:
105 in SO L0STC
106 in SO tosTC:
107 in SO L0STC
108 in SO L0STC
105 in SO tosTC
110 ous 5T5_tos1c
1 our 510 T05TC
12 our 510 T05TC
> Strt O3 Desgn () Fles [ Lbraries | & Design Summary == ‘Eight_X_Eight_Multi.vhd [<1iE] ‘Eight_X_Eght_Mult_TB.vhd =]
Ereo ©08 X|
< >

[E] consoe @ Evors A\ Wamings 2§ Findin FiesResuts.
Ln 62 Col 33 VHDL

H P Type here to search 13°C Partly sunny




image56.png
& ISE Project Navigator (P.20131013) - C:\Users\s1708572\Desktop\ISE\Eight x_Eight_line_T\Eight x_Eight_line_1.xise - [Eight_X_Eight Multi.vhd] - X
2 File Edit View Project Source Process Tools Window Layout Help aix
DAEHFIL¥DbX|wa| -2 ,RIAZE T LRIPELQ
Design SEEH 112 02t ouc STD_LOGIC ~
(1 | view: O £} inplementation @ i smiaton 13 Q3 : out STD_LOGIC,
g o . 118 s i ous sTDLoGIC
s 5 : ouc STDI0GICH
Hierarchy e 6 i ous STDLoGIC
- ] Eight x_Eight line_1 17 Q7 : ouc STD_LOGIC:
- €3 xa3s50-dvqg100 118 QC : out STD_LOGIC):
[ Eight x_Eight_line_1_T8 - behavior| © | 113
—| 120 =w coome
A| 121
o| 122
123 signal oLl : st logic -~ line 1 outpucs = Inputs line 2
%| l2s signay g2t : araiosic
%| 125 sionay Q3ir sca ioos
| e signer 0ar s sra sosscs
@| 137 ciomer oSl ¢ sriesic
©f 128 signal Q6_1: std_logics
Dl e sigmer s sea esies
130
18 sigme st zogic -~ line 2 outpucs = Inputs line 3
152 sigme std_1ogics
185 sigme sta_Togi
158 sigme sta_togic
. R 185 sigme std 1ogic
15 siome sta_Togi
D@ Dt 157 sime sta_logics
158 siome st 1ogics
74| No single design module i selected. 139
ot|0 % e Uit 10 sigme st zogic -~ line 3 outpucs = Inputs line 4
—| T Update All Schematic Files 141 signal std_logic;
£ Compile HOL Simution Lib. 142 sigam std_Togi
= Repenerate Al Cares 15 siome sta_togic
o Check All Core Versions. 148 signal std_logic
1 siome sta_Togi
1ee siome sta_logics
147 siome st 1oic
148
les sigma st zogics -~ line 4 outpucs = Inputs line S
150 sigme std_1ogics
181 siome sta_Togi
12 sigme sta_logics
185 sime std 1ogic
156 siome std_logics
185 sigme sta_togic
156 siomel o ¢ statosic
157
155 signal QLS @ st logic -~ line s outpucs = Inputs line &
i eimma1 Ao & rA Tamin 5 v
% st O pesgn [ Fies ) Lireries [E Design Summary o= Eght X_Eight_Mult.vhd E] ‘Bt X_Eght M T.vhd <1
Ereo ©08 X

<

[l consoe @ Evors A\ Wamings

H P Type here to search

128 Findin Fies Resuits

Ln 100 Col 31 VHDL.





image57.png
& ISE Project Navigator (P.20131013) - C:\Users\s1708572\Desktop\ISE\Eight_x_Eight_line_1\Eight x_Eight_line_1.xise - [Eight X Eight Multi.vhd] - X

2 File Edit View Project Source Process Tools Window Layout Help aix
DAEHFIL¥DbX|wa| -2 ,RIAZE T LRIPELQ
Design «08x 158 signal Q1 5 : std_logic —= line 5 outputs = Inputs line 6 ~
(1 | view: O £} inplementation @ i smiaton 159 signal 025 : std logic
ohovod . les  sigmel Qals: sta loo
& 1o siomel QiS¢ std losics
Hierarchy le2  signal 0535 & std logic
- ] Eight x_Eight line_1 163 signal Q6_s: std_logics
| B €3 xads50-dvqgl00 164 signal Q7_5 : std_logic
= [ Eight x_Eight_line_1_T8 - behavior| © | 165 signal 0C_5 : std_logic
a =| 166
A| 167 signal Q1_6 : std logic —- line 6 outputs = Inputs line 7
. %| 168 signa std 1ogic
il 169 signal Q3_6: std_logi
= %| 170 signal osle ¢ sta toics
- 3| 11 signal Q5_6 : std_logic
2| 12 siomer celer sta tosses
@| 173 stomer o7e ¢ eed temie
176 siomel ocle ¢ st tosics
175
176 signal 017 @ st logics -~ line 7 outpucs
177 sigmel Q27 ; statosic
178 sigmel QaT: sta losics
178 sigmel Q7 ¢ =tasosic
180 sigmel Q57 : statosic
. R 181 sigmel Qe7: sta losics
12 sigmel Q17 ¢ stasosic
D@ Dt 185 siomel 0C7 ¢ st tosics
188
74| No single design module i selected. 185
|2 % Deignusiiies se begin
—] ) Update All Schematic Files. 187
o Compile HDL Simalation Libr. 188 linea: Eight X _Eight_Line 1 —-Define First line of Multiplier
= Regenerate Al Cores. 189 port map (A0,A1,A2,A3,A4,35,246,A7,80,Q0,01_1,02 1,03 1,04 1,05_1,06_1,Q7_1);
o Check All Core Versions 1%0
181 lineb : Eignt X Eight Line X
192 port map(A0,A1,32,A3,A4,A5,A6,A7,81,01_1,02_1,03_1,04_1,05_1,06_1,07_1,'0',01,01_2,02_2,Q3_2,0Q4_2,05_2,06_2,Q7_2,QC_2);
153
184 linec : Eignt X Eight Line X
195 port map(a0,A1,32,A3,A4,A5,46,A7,52,01_2,02_2,03_2,04_2,05_2,06_2,07_2,QC_2,02,01_3,02_3,03_3,04_3,05_3,06_3,Q7_3,QC_3) ;
156
187 lined : Eignt X Eight Line X
198 port map(A0,A1,A2,A3,A4,A5,A6,A7,83,01_3,02_3,03_3,04_3,05_3,06_3,07_3,QC_3,03,01_4,02_4,03_4,04_4,05_4,06_4,Q7_4,QC_4);
199
200 linee : Eight X Eight Line X
201 port map(A0,A1,A2,A3,A4,A5,A6,A7,84,01_4,02_4,03_4,04_4,05_4,06_4,07_4,QC_4,04,01_5,02_5,03_5,04_5,0Q5_5,Q6_5,Q7_5,QC_5)
202
203 liner : Eighc X Eigh Line X
208 porc men(0,R1,32,R3,3¢, 25, A6, 37,55, Q1_3, 02_5, 03_5, 04_5,05_5,08_5,Q7_5,C_S,5,Q1_5,02_&,Q5_¢,Q¢_€,Q5_6,Q6_6,07_6,05_6) ;
<]l >
% St O Desion ) Fles [ Lbraries [E Design Summary (<}[E] Eght X_Eoht Mult vhd 1IE] ‘Bght X_Eght_Mult_T6.vhd
Eiress| ©08 X
< >

[E] consoe @ Evors A\ Wamings 2§ Findin FiesResuts.

Ln 148 Col 4 VHDL

H P Type here to search 13°C Partly sunny




image58.png
& ISE Project Navigator (P.20131013) - C:\Users\s1708572\Desktop\ISE\Eight_x_Eight_line_1\Eight x_Eight_line_1.xise - [Eight X Eight Multi.vhd] - X

2 File Edit View Project Source Process Tools Window Layout Help aix
DAEHFIL¥DbX|wa| -2 ,RIAZE T LRIPELQ
Desion <08 x les signal Q2_6 : std_logic. ~
(1 | view: O £} inplementation @ i smiaton 169 signal Q3_6: std logic:
ohovod . 170 signal 046 ¢ std logic
& 171 signal 0506 & scd logics
Hierarchy 172 signa sta_Togi
- ] Eight x_Eight line_1 173 signal std_logic:
a5 [ 5 €1 xa3s50-dvqg100 174 signal std_logic:
= Eight _x_Eight_line_1_TB - behavior | “* 175
= ight x_Eig
El —| 176 sigma1 sta_togic -~ line 7 outpucs
Al 177 signal std_logic:
. %| 178 signa sta_Togi
il 178 signal =ta_togic
= %| 180 signar std 1ogic
- 3| 181 signal Q6_7: std logi
Z| 152 signal 077 : std iopics
Q| 1e3 signal QC_7 : std logic:
188
185
186 begin
187
1es  linea: Eight X Eight Line ~-Define First line of Maltiplier
185 port mep (ROJAL,A2,A3,A4,R5,A6,A7,50,00,01 1,02 1,03_1,04 1,05 1,06_1,07_1);
150
. N 181 lineb : Eignt X Eight Line X
152 port map(a0,Al,A2,A3,A4,A5,6,A7,51,01 1,02 1,03_1,05_1,05_1,06_1,07_1,'0°,QL,Q1_2,02_2,03_2,04_2,05_2,06 2,Q7_2,0C_2)
153
NoProcesses Ruming
> 184 linec : Eignt X Eight Line X
74| No single design module i selected. 195 port map(A0,Al,A2,A3,A4,AS,A6,A7,82,01_2,02_2,03_2,04_2,05_2,Q6_2,Q7_2,QC_2,02,Q1_3,02_3,03_3,04_3,Q5_3,06_3,Q7_3,QC_3) :
5[5 Desion utttes 156
™ Cndate Allschematic s 187 lined : Eignt X Eight Line X
a7y oy Sl L. 155 porc map(a0,AL,A2,A3,34,A5, A6,A7,53,01_3,02_3,03_3,04_3,05_3,06_3,Q7_3,0C_3,03,01_4,02_4,03_4,04_4,05_4,06_4,Q7_4,0C_4);
= Regenerate All Cores 189
m Crek Al Core Vereons 200 linee : Eight X Eight Line X
201 por: map(a0,Al,Az,A3,4,A5,A6,A7,54,1_4,02_4,09_4,04_4,05_4,06_£,07_4,0C_1,04,QL_5,02_5,03_5,04_5,05_5,06_5,07_5,0C_5)
202
203 liner : Eighc X Eigh Line X
208 por: map(a0,Al,Az,A3,4,A5,A6,A7,55,L_5,02_5,03_5,04_5,05_5,06_S,Q7_5,QC_S, 05, QL_6,02_€,03_6,04_6,05_5,06_6,07_6,C_6):
205
206 1ineq : Eignc X Eignc_Line X
207 pore map(a0,Al,Az,A3,34,A5,A6,7,56,Q1_6,02_6,03_6,04_6,05_6,06_,Q7_6,0C_6, 05,01 7,02_7,03_7,04_7,05_7,06_7,Q7_7,0C_1) ;
208
205 linen : Eighc X Eigh Line X
210 pore map(a0,Al,Az,A3,34,A5,A6,47,57,01_7,02_7,03_7,04_7,05_7,06_7,Q7_7,0C_1,Q7,Q8, 09, 010,011, 012,013,014, 015) ;
211
212 end Benavioral:
213
213 =
< >
& Strt 2 Design L) Fies [[) Liraries | & Design Summary =lE Eight_X_Eight_Multi.vhd a[= ‘Eight_X_Eight_Mult_TB.vhd
o “oex
< >

[E] consoe @ Evors A\ Wamings 2§ Findin FiesResuts.

Ln 188 Col 73 VHDL

H P Type here to search 13°C Partly sunny




image59.png
& ISE Project Navigator (P.20131013) - C:\Users\s1708572\Desktop\ISE\Eight_x_Eight_line_1\Eight x_Eight_line_1.xise - [Eight X Eight Multi_TB.vhd] - X

2 File Edit View Project Source Process Tools Window Layout Help aix
DAEHFIL¥DbX|wa| -2 ,RIAZE T LRIPELQ
besen eoex = -
5] | View: O 48} implementation © [ Smuiation 28 LIBRARY icee;
g pravma . 25 USE iece.std logic 1164.ALL:
30
Hierarchy 31 -- Uncomment the following library declaration if using
@ Eight x_Eight_line_1 32 - arithmetic functions with Signed or Unsigned values
- €3 xa3s50-dvqg100 33 --USE ieee.numeric_std.ALL;
[ Eight x_Eight_line_1_T8 - behavior| © | 34
—| 55 ewrrTy Esgne x signc_mares T8 IS
A| 36 END Eignt X Eight Multi Ts;
|
38 ARCHITECTURE benavior OF Eight_X_Eight_Malti TB IS
% 3 e
%| 0 -~ Component Declaration for the Unit Under Test (UUT)
=l a
@ s comowewr mgne_x_zigs s
O 43 PORT (
2 I sta_togic
a5 N std logics
16 N sta logic
a7 N sta logic
s N sta logic
e N sta logic
s0 N sta logic
< ) 51 N sta logic
D@ Dt 52 N std logics
3 N sta logic
241 | No single design module is selected. sa IN std_logic:
oc|e W DeignUites ss N sta logic
™ Cndate Allschematic s se N std logics
E Compile HDL Simulation Libr. 57 IN std_logic
= Regenerate All Cores se IN std_logic
R Check All Core Versions. 59 IN std logic
0 oUT sta_logs
& 1 oUT st logs
& OUT  std logs
& :oUT std logics
P OUT  std logs
P :oUT std logics
66 OUT  std logs
& :oUT std logics
o8 OUT  std logs
6 1 oUT sta logs
70 10 : oUT std togic
1 Q1 i oUT sta logic
2 Q12 i oUT sta togic
3 Q13 : oUT sta logic
o Siam e )
% St @3 Desgn () Fles () Lbraries | X Design Summary (<JIE] ‘Boht X_Boht_Mut.vhd =E] Eght_X_Eght_Mls_TB.vhd 8]
Errors. ©08 X
< >

[E] consoe @ Evors A\ Wamings 2§ Findin FiesResuts.

H P Type here to search

Ln1Col 1 VHDL





image60.png
& ISE Project Navigator (P.20131013) - C:\Users\s1708572\Desktop\ISE\Eight x_Eight_line_T\Eight x_Eight_line_1.xise - [Eight_X_Eight_Multi_TB.vhd] - X
2 File Edit View Project Source Process Tools Window Layout Help & x
DRH L) DbX|wa| 228 ,RIA=E8D=sRipEL?
Design ~g8x 72 Q12 : OUT std logic
5 [Vew: O {6} inpementaton © [ smuaton 73 Q13 : 00T std logic ”
amiod 5 71 Q1 : oUT seatesic
& 7 Q15 :our s tesic
Hierchy > ) -
@ Eight x_Eight_line_1 77 END COMPONENT:
& €3 xa3s50-dvqg100 78
[ Eight x_Eight_line_1_T8 - behavior| © | 75
| s —tepws
Al e signal std_logic := ‘0
%| o2 simal a1 : sraiesc - o
83 signal &2 ¢ stalsgis = '
| es sigmal a3 : sraiesic - ot
| s sigmal as : sraiesc - o
2| s signaras : stalisgis = vor
@ & cignalne : scaliesic i or
O e signal std_logic or;
Z| e signar mo ¢ stalisgis = o
50 signal B ¢ stalsgis = '0'
51 signal B ¢ stalsgis = '
sz signal 33 ¢ stalsgis = '
53 signal B4 : stalsgis = '0!
91 signal 35 ¢ stalsgis = '
. R s signal 36 ¢ stalsgis = '0!
s6  signal 57 ¢ stalsgis = '0°
P | £ NoProcesses Running &
s —outpucs
241 | No single design module is selected. 50 signal Q0 : std logic:
|2 % Deignusiiies 100 signal o1 : scdiosic
i it A chermaic Fes 101 signal @2 : scdiogicr
E Compile HDL Simulation Libr. 102 signal Q3 : std logic.
=2 Regenerete il Cores 203 signal 02 : =tdiosic
R Check All Core Versions. 104 signal Q5 : std logic.
05 signal 06 : st losic
106 signal 07 : =t losic
207 signal 08 : st losic
08 signal 05 : st iogicr
205 signal Q10 : std_tos
120 signal oIl : st lesic:
11 signal Q12 ¢ stales
12 signal G13 ¢ st lesic:
13 signal Qlf : stales
13 signal a15 : svalesie:
s
s
17 sem
s
ppeTs e Teetanriars fhe Tie Tedar Taer (TTITL 5 v
# Start ©3 Desgn ) Fies [[) Lbraries | & ‘Design Summary [<J]E] ‘Eight_X_Eight_Multi.vhd OR Eight_X_Eight_Multi_TB.vhd aJ
o
“oex

<

[E] consoe @ Evors A\ Wamings 2§ Findin FiesResuts.

H P Type here to search

Ln 66 Col 30 VHDL

13°C Partly sunny





image61.png
 ISE Project Navigator (P.20131013) - C:\Users\s1708572\Desktop\ISE\Eight x_Eight line_1\Eight x_Eight line_1.xise - [Eight X_Eight Mut
2) Fie Edt View Project Source Process Tools Window Lsyout Help

RETT NPT EIETE

A2rB3RrRAIMNIEED=ILRIPEL?

Desn woax e ’
view: O 8} Implementaton @ [ Smation 117 BEGIN
lBehavioal = 18
11s - Instantiate the Unit Under Test (UUT)
Hierachy 120 aut: Eight X Eigh Mulei PORT MAP (
& Eightx Eight fine1 121 a0,
& 03 xe3550-dvqg100 122 > AL,
49 Eight x Eight fine 1 T8 - behavior| = | 123 > a2,
—| 12s > 23,
A 125 > B4,
%| 126 > as,
127 > ae,
2| 128 > 27,
5| 129 > s0,
=| 130 > 51,
Q| 11 > B2,
o 12 > 53,
133 > B4,
133 > 55,
135 > ze,
136 > 57,
137 > 0o,
138 > a1,
. R 139 > 02,
130 > a3,
> | € Noprocesses ruming 1a1 > o1,
1:2 > o5,
76 No single design module s selected. 113 > qe,
|2 % Deignusiiies 13 > a7,
= Updte All Schematic Fies 145 > o8,
E Compile HDL Simulation 146 > s,
= Regenerate All Cores 147 o0
o Check AllCore Versions 128 ou
1ss oz
150 o3
151 Qs
1s2 s
1s3 )i
154
155
1se - Stimslus process
157 stim proc: process
158 begin
159 —- hold reset state for 10 ns.
160 wait for 10 ms
le1 &0 <= not &0,
162 end process;
>
S Strt| B2 Desgn [ Fles [0 Lbraris | B Design Summary (<JIE] ‘Boht X_Eoht Mt vhd Eght X_Eght_Mult TB.vhd

eOsx

<

[E] consoe @ Evors A\ Wamings 2§ Findin FiesResuts.

H P Type here to search

Ln92 Col 33 VHDL





image62.png
& ISE Project Navigator (P.20131013) - C:\Users\s1708572\Desktop\ISE\Eight x_Eight_line_T\Eight x_Eight line 1.xise - [Eight X Eight Multi TB.vhd] - X
2 File Edit View Project Source Process Tools Window Layout Help aix
DEF L 4DbX|wa|A2BR,ARIAREDI=[(LR(IPEL)?
Design SEEH 164 —- Stimulus processZ ~
5] | View: O 48} implementation © [ Smuiation 165 stim proc2: process
g o U =| 166 beain
167  nola zese state for 20 ns.
Hiearchy 168 uait for 20 na;
- ] Eight x_Eight line_1 169 A1 <= not AlL;
& £3 xa3s50-4vqg100 170 end process;
[ Eight x_Eight_line_1_T8 - behavior| | 171
—| — Stimulus processs
Al 173 stim proc3: process
%| 174 beatn
o 175 -- hold reset state for 40 ns.
| 176 uait for 10 na;
%| 177 a2 <= nor n2s
Z| 178 ena process;
Qf 175
®| 10 -- Stimalus processd
Z| 1s1 seimprocar process
12 begtn
183  nola reser state for o0 ns.
108 uait for 80 na;
les A3 <= not A3
16 end proces
107
8 > 188 -- Stimulus processS
D@ Dt s stim procs: process
10 begta
74| No single design module i selected. 191 - hold reset state for 160 ns.
oc|e W DeignUites 152 vast for 160 n
A ™ Codate At Schematic Fes 13 A% <= not A%
E Compile HDL Simulation Libr. 194 end process;
= Regenerate Al Cores. 195
m Chock Al coreVertons 156 -- Stimulus processe
157 stim procs: process
18 begta
158 ~ nota reset state for 320 ns.
200 vast for 320 ne;
201 RS <= nor AS;
202 end process;
203
208 — Stimulus process?
205 stim procT: process
206 begta
207  nola reset state for 640 ns.
208 vast for 640
205 Re <= nor A6
210 end proces
>
% St @3 Desgn () Fles () Lbraries | X Design Summary (<JIE] ‘Boht X_Boht_Mut.vhd El Eght_X_Eght_Mls_TB.vhd 8]
Ereo «08x

<

[ conoe @ Erors A Wamngs g FrdinFesResits

H P Type here to search

Ln 146 Col 20 VHDL.





image63.png
& ISE Project Navigator (P.20131013) - C:\Users\s1708572\Desktop\ISE\Eight x_Eight_line_T\Eight x_Eight_line_1.xise - [Eight_X_Eight_Multi_TB.vhd] X
2 File Edit View Project Source Process Tools Window Layout Help aix
DAEHFIL¥DbX|wa| -2 ,RIAZE T LRIPELQ
b= SETH 208 —- Stimalus process? ~
(1 | view: O £} inplementation @ i smiaton 205 stim procT: process
g o . 206 begin
207 =2 nota resec scate for 640 ns.
Hierarchy 208 wait for 640 n
@ Eight x_Eight_line_1 208 26 <= not A6:
= €3 xads50-4vqg100 210 end process;
[ Eight x_Eight_line_1_T8 - behavior| © | 211
—| 212 -- scimatus processs
Al 23 stim proce: process
%| 214 beatn
215 =2 nota resec state for 1280 ns.
%| 216 wait for 1280 ns:
%| 217 27 <= not a7
Z| 215 ena process:
Q| 215
®| 220 -- Stimalus processs
2| 221 stim procs: process
222 begin
223 =2 nota resec state for 2560 ns.
225 wait for 2560 ns:
225 B0 <= ot BO
226 ena proces
. R 227
228 -~ Scimulus processio
5@ ot 225 stim procio: process
230 begin
74| No single design module i selected. 231 - hold resec state for 5120 ns.
oc|e W DeignUites 232 wait for 5120 ns;
A Do e At Schematic Fles 253 B <= noc B1s
E Compile HDL Simulation Libr. 234 end process;
=] Regenerate All Cores 235
m e o Voreons 236 -~ Scimulus processil
237 scim procil: process
238 begin
235 =2 nold reset stace for 10240 ns.
210 wait for 10240 ns:
2a1 B2 <= noc B2s
252 ond processs
243
243 -~ Scimulus processi2
285 svim prociz: process
246 begin
247 =2 hold reset stace for 20480 ns.
248 wait for 20480 ns:
215 B3 <= noc B3
250 end proces
>
% St @3 Desgn () Fles () Lbraries | X Design Summary (<JIE] ‘Eght X_Fight_Mult.vhd El Eght_X_Eght_Mls_TB.vhd 8]
Eiress| ©08 X

<

[E] consoe @ Evors A\ Wamings 2§ Findin FiesResuts.

H P Type here to search

Ln 195 Col 1 VHDL





image64.png
& ISE Project Navigator (P.20131013) - C:\Users\s1708572\Desktop\ISE\Eight x_Eight_line_T\Eight x_Eight_line_1.xise - [Eight_X_Eight_Multi_TB.vhd] - X
2 File Edit View Project Source Process Tools Window Layout Help aix
DAEHFIL¥DbX|wa| -2 ,RIAZE T LRIPELQ
Design ~0&x 239 —— hold reset state for 10240 ns. ~
5] | View: O 48} implementation © [ Smuiation 240 wait for 10240 ns;
g o . 2a1 B2 <= noc B2s
242 end process:
Hierarchy 2
@ Eight x_Eight_line_1 244 —- Stimulus processiz
- €3 xa3s50-dvqg100 245 stim procl2: process
[ Eight x_Eight_line_1_T6 - behavior| © | 246 begin
—| 247 =2 hold reset stace for 20480 ns.
A | 248 wait for 20480 ns;
%| 25 53 mnor =
250 end proces
%| 25
5| 252 -~ Scimulus processis
Z| 253 stim procis: process
Q| 234 begin
o 255 =2 nold reset stace for 40360 ns.
2 2 wait for 40560 ns;
257 B <= noc B4
258 end process:
255
260 -~ Scimulus processis
261 svim procis: process
. R 262 begin
263 =2 nold reset state for 81520 ns.
D@ Dt 264 wait for 81530 ns;
265 B5 <= noc Bs:
74| No single design module i selected. 266 end process:
5[5 Desion utttes 267
™ Cndate Allschematic s 268 - Scimilus processis
= oy Sl L. Zee ctimprocis: procees
= Regenerate All Cores 270 begin
m e o Voreons 271 =2 nold resec state for 163840 ns.
272 wait for 163840 ns;
273 B6 <= not Bes
278 ena proces
275
276 -~ Scimulus processis
277 svim procis: process
278 begin
278 =2 hold resec state for 327680 ns.
280 wait for 327680 ns;
281 57 <= noc B7;
262 ena proces
283
285 E:
285
>
T st 38 veson | Fes | 1) thrares [E Desn Summary =JlE] o X Bont Jthd B X Bt T8and aJ
Eiress| ©08 X

<

[E] consoe @ Evors A\ Wamings 2§ Findin FiesResuts.

H P Type here to search

Ln235 Col 4 VHDL





image65.png
& ISE Project Navigator (P.20131013) - C:\Users\s1708572\Desktop\ISE\FSM-8\FSM-Bxise - [FSM_8.vhd] - X

2 File Edit View Project Source Process Tools Window Layout Help aix
DAEHFIL¥bbX|wa| - 228 ,RIAZE T LRIPELQ
besen “oex == =
(1 | view: O £} inplementation @ i smiaton 20 library IEEE;
o pors = 21 use IEEE.STD LOGIC_1164.ALL:
22
Hierarchy 23 - Uncomment the following library declaration if using
8 Fmg 24 - arithmetic functions with Signed or Unsigned values
a5 [ 5 €1 xa3s50-dvqg100 25 --use IEEE.NUMERIC_STD.ALL:
g &[] FSM_8_T8 - behavior (FSM_8_TB.vhy 26
& [ uut - FSM_8 - Behavioral (FSM —| 27 - Uncomment the following library declaration if instantiating
A 28 - any Xilinx primitives in this code.
%| 23 —-1tbrary msm
@ 30 --use UNISIM.VCompenents.al
= % 5
- 5| 32 encicy FsM s is
Z| Forc (CIK @ in STD_10GIC:
Q| 2 Xt in sTDLGGX
3s 2 :our STD LoGIC vector (2 downto 0):
36 Z :ous 50 106I)
37 ena Fsus:
38
35 architecture Benavioral of FSH 8 is
0
41 cype stave_cype is (state 1, scate_2, state 3, state 4, stave S, state 6, state 7, scate S
42 Signal present stace : stave cype:= state
8 2 43 Signal next_state : state_type := state_l.
s 43 signal nexcz ¢ std logici= '0';
PG roer Running 45 Signal next A : STD_LOGIC_VECTOR (2 downto 0):="001";
3| Processes: FSM_8_TB - behavior a6
2|2 % i5m Simulator 47
—| ) Behavioral Check Syntax 48 begin
9| B SimulsteBehavioral Model 45 state : Process (present_state, X)
= 50 Begin
m 51 £ 0' Then
52 Case presenc_state is
=3 When stace 1 => nexc_state <= state_4; nexc_Z <= '0'; next A <="011%;
e When state 2 => nexc_scate <= state_3; mext_Z <= '0'; next A <="010
55 When state 3 => nexc_state <= state_4; next_Z <= '0'; nexc_A <="011";
s6 When state 4 => nexc_scate <= state 8; next_Z <= '0'; next A <="lll
5 When state s => nexc_state <= state_L: next_Z <= '0'; nexc_A <="000";
e When state s => nexc_scate <= state7; mext_Z <= '0'; Rext A <='1l0
5o When state 7 => nexc_state <= state_2: next_Z <= '0'; nexc_A <="001";
0 When state 8 => nexc_state <= state_L: nexc_Z <= '1'; nexc_A <="000";
@ when others => nulls
& end case:
&
P Eise If X='1' Tnen
P Case presenc_stace is .
g T L e e s e )
# Start ©3 Desgn ) Fies [[) Lbraries | & ‘Design Summary (out of date) [<J]E] FSM_8_TB.vhd [E] FSM_8.vhd
o “oex
< >

[ conoe @ Erors A Wamngs g FrdinFesResits

H P Type here to search

Ln 69 Col 78 VHDL





image66.png
& ISE Project Navigator (P.20131013) - C:\Users\s1708572\Desktop\ISE\FSM-8\FSM-8.xise - [FSM_8.vhd] X
) Fle Edt View Project Source Process Tools Window Layout Help NEF
DAEF L 4DbX|wa| [ A2BR,ARIAZEDI=[(LR(IPEL)Q
Desan “oex Gem | ’
5 [ vew: O 3 impiementation © g smuaton o
Isehavioral g 48 begin
& G itace : process (presenc_state, %)
Hierarchy 50 Begin
8 Fme 51 If X='0' Then
5| 5 €3 xa3ss0-4vqg10D 52 Case present_state is
al © [R) FSM_8.TB - behavior (FSM_8 B 53 When state_1 => next_state <= state_4; next_Z <= '0'; next_A <="011";
& [ oui - FSM.8 - Behavioral F5M] — | 54 Wen state 2 = next_state <= state 3; next_Z <= '0'; mext_A <="010
A s When state s => next state <= state 4; next Z <= '0'; next A&
%| se When state d => next state <= state 9; next Z <= '0'; next A
@ 57 When state s => next state <= state 1; next Z <= '0'; mext A <="000
=i %| s Wnon atate s —> next_state <= state7: mext_Z <= '0': Aext A <="1l0
- 5| s When state_7 => next_state <= state_2; next Z <= '0'; next A <="001
= e When state s => next state <= state 1; next Z <= '1'; mext A <="0007;
Q| a wnen others => null
2 end case;
63
6 Else If X='1' Then
65 Case present state is
6 When state 1 => next_state <= state 2; next Z <= '0'; mext A <="00L
67 When state 2 => next state <= state S; next Z <= '0'; mext A <="100
o8 When state 3 => next state <= state 6; next Z <= '0'; mext A <="l0L
63 When state d => next state <= state S; next Z <= '0'; mext A <="100
< > 70 When state 5 => next_state <= state_6; next Z <= '0'; next A <="101
. 7 When state 6 => next state <= state 8; next Z <= '0'; next A
P 8 tofroces 72 When state 7 => next_state <= state 8; next Z <= '0'; next A
2! Processes: FSM_8_T6 - behavior 73 When state & => next state <= state 9; next Z <= '0'; next A
0|6 P i5imSimulator 78 when others => nul
—| ) Behavioral Check Syntax = =nd case;
3| 8 Smulste Behavioral Model 76 end 1f; —- for else if
= 77 end 1f; - for first if
m 78 end Process state;
73 Process (CLK)
80
o
82 Presenc_state <= next_state’
&3 2 <= newe_z
ss
es End 1f;
86
87  End Process Clocked:
88
8s
50 end Behavioral;
51
s2 .
< >
& Strt B8 vesn [) Fies [ Liraries [ £ Desin Summary (out of date) =JIE] FSM_8_TB.vhd E] FoM_8ahd
Erors eOsx

<

[ conoe @ Erors A Wamngs g FrdinFesResits

H P Type here to search

Lnd6 Col 4 VHDL





image67.png
>
B ax
b4 (NS
Desian
view: O {8} Implementation © 28 LIBRARY iece;
] e 29 USE tece.std_logic 1164.ALL;
30
Hierarchy. @ | 31 -- Uncomment the following library declaration if using
—| S rme 32 - arithmetic functions with Signed or Unsigned values
- €3 xa3s50-4vqg100 33 --USE ieee.numeric_std.ALL;
&[] FSM_8_T8 - behavior (FSM_8_TB.vt 34
[ uut - FSM_8 - Behavioral (FSM| —| 35 ENTITY FsM_s_Ts IS
A| 36 =D Fsu e 1B
w|
35 ARCHITECTURE benavicr OF FSM_6_T8 Is
% 39 o
%| 30 - component Decleration for the Unit Under Tesz (WUT)
2 a
Q| = comomm s
)| e romn
—| e CLK : IN std_logic:
as XN acdtasicr
e At OUT std logic vector(z domso 0)
a7 Z:our stalogic
2 )
s D couponenT;
< > 50
51
» | €2 NoProcesses Running 52 --Inputs
S5 atgnal CIK @ std logic
Processes: FSMLET8 - behavior Bl el x e teae
9|5 % isimSimulator 55
—] ) Behavioral Check Syntax 56 --Outputs
| Bl SimuletesehavioralMode 57 atgnal At std_logic_vector(z dowmto 0)
- So aionalz : stdlopics
5o
6 e
o
€ - Inscantiate the Unit Under Test (UUT)
6 uuc: FM_s PORT Map (
ot
o
o6
&
e
&
70 - Stimlus process
71 stim proc: process
72 bega
23 hold reser state for 100 ns. v
« >
& Start B3 Design ) Fes ) Lbraries | & Design Summary (out of date) [2)  FsM_sTB.vd 2 FsMsvhd
o “o8x
« >
Consoe @ Eros A Warngs | @ P Fies Rests
Lng7Col22 VHOL
H P Type here to search o & a8 = o -2

i

Paste
E

Clipboard =

Page 1 of 1

-0 = Document] - Word CaysWiliams  E - O
[P i Deion  Lmout References  Maiings  Review  View  Hep ) Tell mewhatyouwanttodo 9 share
P Find -
Calibri (Body) ~|11 - fl
(Body) 8l AaBbCcDe | AaBbCeDe AaBbC( 2. Replace
B I U -akx x £+ | TNormal | TNoSpac.. Heading 1 Yo
Font 5 Styes G Edting
L T ENRE FURE PRRY FNRESERTENNE SERE PR INRY TN THRY FUNE R SRR e
Owords [|2 English (United Kingdom) ] S - 1 + 100%
104
oC Sy A B N B





image68.png
>
Ej -8 x
B)-4 15 % A2PB BlAimEm=|iAsRiPELQ
= 56 -—-Outputs ~
Vew: O {8} Inplementatin ® F 57 signal A : std_logic_vector(2 downto 0):
aehavoral 58 signal Z : std_legicr
ss
Hierarchy o| 6o =zem
& FoM-a &
& €1 xa3s50-4vag100 e -~ Instantiate the Unit Under Test (UUT)
[ FSM_8.TB - behavior (FSM 8 B 2 | 63 FSM 8 EORT MiP (
[ uut - FSM_8 - Behavioral (FsM] — | 62
A es
o%| 6
2| e
= % 68
| es
| 7 -- Stimulus process
@ = stim proc: process
72 begin
73 -- hold reset state for 100 ns.
72 wait for 10 ns;
75 CLK <= not CLK:
76 end process;
7
78 - Stimulus process 1
e > 73 stim procl: process
80  begin
1 | € NoProcesses Ruming a1 -- hold reset state for 20 ns.
52 1
71 [ processes: FoM 8 18 - benavior S wait for 20 ns:
2|5 S Simulator ss ror;
= €2 Behavioral Check Syntax ss wait for 20 ns;
£ Simulate Behavioral Model e X <= ot;
= 7 wait for 20 ns;
ss X <= 10;
ss wait for 20 ns;
50 1
51 wait for 20 ns;
52 X <= ot;
3 wait for 20 ns;
s X <= 10;
55 wait for 20 ns;
56 ror;
e wait for 20 ns;
55 end process:
55
100 =D;
101
< >
& Stat O3 Desgn [ Fles [ Lbraries | & Design Summary (out of date) [ FsM_8 1B.vhd
Erors cOex
< >

Console @ Erors A\ Wamings 19§ Findin FiesResuts

H P Type here to search

o

Ln97 Col 22 VHDL

i

Paste
E

Clipboard =

Page 1 of 1

Insert

Calibri (Body) ~|11 = A~

Design

B I U-akex x

Owords

2

Font

e s
Aa- | Re =
A-w-A-

Document! - Word

Mailings

Engish (United Kingdom)

CaysWillams @ — O
femy  Uen B4 O merismrimds 9 share
ol £ Find -
z AaBbCcDe | AaBbCeDc AaBbC( 2, Replace
B - | TNomal | TNoSpac., Heading! =y s
5 Styes G Edting
FERRE RN TR ERRTSRT - TRRE IR, SRR et
[cEScimaian R i E————— e .ce = ]
i (ctr -
& = 1 + 100%
104
oC Sy A B N B





image1.jpeg




image2.png
)| o

(? D @

©0 000
333830
@—) )—O—%%
0
Y

®00oe

i

g O





