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Getting Started

I. Instructions on FPGA Board and Xilinx software

Field-Programmable Gate Array (FPGA) - A logic chip which can be programmed to function as
an array of computational logic blocks.

Xilinx Software - Xilinx Software allows a designer to graphically create a logic circuit which can be
tested and simulated prior to implementation on the FPGA board.

FPGA vs Breadboarding[1]

FPGA’s simplify design, implementation, testing, and debugging
Reusable - Easily reprogrammed and reconfigured

Most are non volatile

Useful in prototyping IC designs

Low power

High number of gates/parts in the same area

HDL helps create libraries (new gates or parts) and functional blocks
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%+ Do not need to worry about voltage, current, or power to each gate or circuit part

#%* Circuit can be simulated and debugged before implementation; therefore saving time and money

FPGAs can be programmed using schematics to layout a design, or by using an HDL like Verilog
or VHDL. As well as being cheap to program for an application, FPGA hardware is relatively
inexpensive. FPGAs can be used for complex applications, such as image processing or image
compression, and are suitable for use in portable phones, digital cameras, and other complex digital
applications. Xilinx, as well as other companies sell intellectual property (IP) cores, and opencores.org
provides cores and source code for free under the GPL.

Evaluating the performance of an FPGA is difficult. Most manufacturers don’t provide a gate
count for their products, because it tends to be misleading. Mostly, FPGA manufacturers give a number of
“logic units” or “logic cells,” which consist of a lookup table and a flip-flop, as well as assorted
connection logic.

Because different manufacturers use different types of basic gates (AND vs. NAND, etc), the gate
count of a logic unit isn’t the same across different manufacturers, or even different FPGAs.

FPGAs are becoming more sophisticated, and their applications are expanding as they become
more capable. When doing calculations that can be made in parallel, the FPGAs are programmed to deal
specifically with this problem. Because of the high speed I/O capabilities of the FPGA, it is ideal for
acceleration of certain problems.

II. Installing Software

Installation Notes:

1. 'With Windows 10, you will need to run the 32-bit version of the ISE Webpack software:
You will need to create an account to download the software. Then, fill the verification form,
where company name is Elizabethtown College.

Only one license can be activated per account, so use a different account for each computer.

i

To activate the license, launch the “Manage Xilinx Licenses” app under the folder Xilinx Design
Tools. This can be found by clicking “All Apps” after pressing the Windows button.

6. Select the “Get Free Vivado/ISE Webpack License” option to acquire a license. Then fill in the
information to download a license folder. Then, go to the “Manage Licenses” tab to load the
license file and you can now launch the fully functional free software.



& Xilinx License Configuration Manager — [m] >
9 9/

Acquire a License Manage Licenses | Borrow/Restore Licenses | Return Licenses | Internet Settings |
Select one of the following options

Start Now! - 30 Day Trial (No Bitstream)

Ol

Get Free Vivado/ISE WebPack License
Start 30 Day Evaluation
Get My Purchased License(s)

o e Bie |

Locate Existing License(s)

Description of the above selected option

Get a free Vivado/ISE WebPack license and start using your Xilinx software. You will be taken to the Xilinx website where you can generate a license
for Vivado/ISE WebPack. Once your license file is generated, the "Manage Xilinx Licenses™ tab will open to enable you to configure your system to use
the license. For more information on Vivado/ISE WebPack, including supported devices and applications, please visit www.xilinx.com.

Note: WebTalk is always enabled for WebPACK users. WebTalk ignores user and install preference when a bitstream is generated using the WebPACK
license. If a design is using a device contained in WebPACK and a WebPACK license is available, the WebPACK license will always be used. To change
this, please see Answer Record 34746.

About... | [ next | close

III.  Using Xilinx Project Navigator

a) Start program called “32-bit Project Navigator”. It can be found by pressing the start menu, “All
Apps”, “Xilinx Design Tools”
b) Create a new project
& New Project Wizard X
“ Create New Project
Specify project location and type.
Enter a name, locations, and comment for the project
Name: Lab3|
Location: U:\Private\TA NAthan\Lab3

Working Directory: |U:\Private\TA NAthan\Lab3
Description:

Select the type of top-level source for the project
Topevel source type:
Schematic g
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¢) Choose a name, and make sure to save it in a location that is not read-only (your public or private
folder will work). Change the Top-level source type to “Schematic”. Press “Next”
d) Select “Spartan” in the “Family” box, “XC6SLX45” in the device box and “CSG324” in the
“Package” box
& New Project Wizard X

“ Project Settings
Specify device and project properties,

Select the device and design flow for the project

Property Name Value

Evaluation Development Board None Specified v
Product Category All ~
Family Spartan6 v
Device XC6SLX45 v
Packaqe C5G324 ™
Speed -3 ™
Top-Level Source Type ‘Schemauc v
Synthesis Tool XST (VHDL/Verilog) ~
Simulator 1Sim (VHDL/Verilog) v
Preferred Lanquage Verilog ~
Property Specification in Project File  Store all values |v]
Manual Compile Order O

VHDL Source Analysis Standard VHDL-93 ~
Enable Message Filtering O

More Info <Back Cancel

e) When the “Project Summary” box appears, select “Finish”
f) Under the Hierarchy window on the top left, right-click on “xc6s1x45-3csg324”, and choose
“New Source”. Press “Finish”

Hierarchy (
= £ xcbshd5-3csg324
& New Source Wizard X

Select Source Type
Select source type, file name and its location.

‘{ IP (CORE Generator & Architecture Wizard)
[©] Schematic

|=] User Document

Verilog Module

] Verilog Test Fixture

g VHDL Module

[ VHDL Library

[¥] VHDL Package SchematicLab3] ]
U4y VHDL Test Bench
Embedded Processor

File name:

Location:
U:\Private\TA NAthan\Lab3

[ Add to project




g) The schematic window will appear and you will be able to navigate between the hierarchy
window under the “Design” Tab and the logic circuit component under the “Symbols” Tab

“oex N
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h) Like Logisim, the Symbol tool lets you add parts by connecting the respective leads together with
the mouse or with the wire drawing tool. Common gates like the AND gate are located under the
“Logic” category. To create an Input, you must first add an “IBUF” from the IO category. Then,
click “I/O Marker” and click the first leg. For an output, add an Obuf and add the I/O marker to
the second leg.

iii. Input(s) & Output(s): Must be assigned PIN LOCALIZATION
NUMBERS. (see step 1)
e

oS

Inputs and outputs should be named in such a way to help illustrate their purpose
1. To input a name, double click on the symbol, click “Nets” in the category
on the left of the window that appears and type the desired name in the

value field under the “Name” row
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You created the constraint file

IV. Implementation / Programming

Make sure to use the power cord from the Xilinx box. It should be a 5V output. Any voltage

superior to this could permanently break the FPGA board.

a) Once the circuit is properly designed, you can proceed to implement your circuit on the FPGA.
b) Setup the FPGA board in three steps as illustrated in the picture below:

Plug in the power cord, then the usb cable from the board to the computer, and finally turn on the
power switch.

c) Click on the “Implement” button (green arrow on the middle left of the design window)

d) In the hierarchy, click on the schematic file. On the bottom left, you should see the list of
processes. Click on “Synthesize —XST” and “Generate Programming File”. After that, you should
see only green status like in the picture below:



Processes: manuaschem
= Design Summary/Reports
Design Utilities
User Constraints
- PQED) Synthesize - XST
- 8D Implement Design
+ PAE) Translate
# C) Map
- P Q) Place & Route
?2©) Generate Programming File
%  Configure Target Device
€%  Analyze Design Using ChipScope

[+ &+

+

e) The next step is to download the circuit into the FPGA. To accomplish this, press the Tools tab
then click on “Impact”, and press “OK” to the warning message.

f) Double-click “Boundary Scan”, then right-click and select “Initialize Chain”. A message should
pop-up to assign configuration files, press “Yes”. Then open the saved schematic. Another
message should pop-up about Flash PROMs, you should press “No”. Then the Device
Programming Properties window will come up and click on Device 1 under Boundary-Scan and
press “OK”.

g) Finally, if everything went well, you should see the equivalent of the picture below. To launch the
program, press “Program” under Available Operations. It should display “Program Succeeded”

iIMPACT Flows «+08& X
i ‘aa Boundary Scan SFBET
. 2 ]

[=] SystemACE
[Z] Create PROM File (PROM File Format... ; ‘
TDI

xcEsb4s
manuaschem bit

IMPACT Processes <08 x

Available Operations are:

= Program

=P Get Device ID

= Get Device Signature/Usercode
=P Read Device Status

=b One Step SVF

= One Step XSVF

=) Read Device DNA

Identify Succeeded I

Eb Boundary Scan 8

Console 05
i) INFO:iMPACT:501 - '"1': Added Device xc6slx45 successfully.




Example Circuits

Let's start by creating a simple four person voting machine that states if option A won, option B
won, or a tie occurred. Start by creating a new project and schematic as previously described.

ISE Project Navigator (P.20131013) - UAPublic\EGR 433\LabManCirc\CircZ\Example\Example.xise - [Example.sch]

Flle Edit View Project Source Process Add Tools Window Layout Help

O2HP| % B Xoa| »f 2 BRAHAN ZIDI LR PELEY
|options “O& x|
Select Options b2
it
When you dick on a branch: =
@) Select the entire branch -
() Select the lne segment
(-
=
-=
When you mave an object: —
o
® Keep the connections to A
other objects 43[Add Symbol
Break the connections ta
o]
other objects B
o
When you use the area select va
tool, select the objects that: b
@ Are endosed by the area (m]
() Intersect the area ﬁ
@
When you use the area select -
tooi, select: &
® Objects induding atiributs Ly
windows -
() Oblects excuding attrbute v
windows &
O Attributes windows only %
o
-
4

Click on the above icon to access the option to add symbols.

& |SE Project Navigator (P.20131013) - U:\Public\EGR 433\LabManCirc\CircZ\Example\Example.xise - [Example.sch]

File Edit View Project Source Process Add Tools Window Layout Help

rEAC IR X wa| 28R 2R|A Z3D= AR PEL Y
Symbols ~+04& x

Categories
<—All Ssymbols-—> ~
Advanced

Arithmetic

Buffer

Carry_Logic
Clocking_Resources
Comparator

Counter

DOR Flip_Flop

Decoder

BT =0 |

Flip_Flop
General

10

10_FlipFlop

10_Latch

Input/Output Functions v

Symbols

ibuf ~
ibuf1g
ibufa
ibuf®
ibufds
ibufds_diff_out
ibufds_dly_ad)
ibufg
ibufgds
ibufgds_diff_out
iobuf
iobufds
obuf
obuf1s
obufd
obufd v

B |dpdE|>ON0 |G

&)

Symbal Name Filter




Under the IO Components, select the input buffer (ibuf). Place four of them on the schematic.

& ISE Project Navigator (P.20131013) - UAPublic\EGR 433\LabManCire\Circ2\Example\Example.ise - [Example.sch®]

File Edit View Project Source Process Add Tools Window Layout Help

OPEP S| % Xwa| A ALPER RN BRI AR PELY
|cations «08x| x T I
Add 1/0 Marker Options b
it
When you dick near the end of a =
branch, what do you want to do: a»
@ Addan automatic marker -
©  add an input marker = i R
(O Add an output marker == KLAN 1
() Add a bidirectional marker o i o [
O Remove the marker 5
B T
When you 2dd an 1/0 marker, set Lemur
its orientation so that its o] Instance = XLX| 2
direction from ts comection 7 SLol
mrie 4 Type = ibuf
Automatic v i
Input: | =>
A p
In addition to dicking on a branch B .
end pant, youi can drag & rectangle @ RRE] N
around one or more branch end = Legue
points to add or 1o remove O a EEas
markers at those paints
>
[}
LY
-
=
4

Click on the above icon to access the 1/O markers. Put an input marker (or an automatic) on the
left side of each of the input buffers.

>
ew Project Sour c | T d »
DPEFL¥XDoX|vwa| [ LR ARIA 0 s b L9
|Options ~03 x|k . : . _ .
e = o
]
When you cick on a branch: =
@ Select the entire branch il - -
O Select the Ine segment R R Object Properties - Net XLXN_2 Attributes ®
j p
o o T
Vitoen you move an cbject: = Linpurt) Lgir Category View and edit the atirbutes of the selected nets
@ Keep the comections to = - VO Markers
other chjects a
B (| : XLXN_2 -
P L — g L Nets Name Value Visible [ tew
other objects 5 XIXN_ 2 Mame
(XK 2o XLXN.2 nput? Add e
o PartPolarity | Input v Add
When you use the area select Ve : : : . Delete
tool, sekect the objects tha: : T
@ Are endosed by the ares O KB 1,
e SRR £ =t
() Intersect the area ﬂ
[ [EEEETERTERRERE AR
When you use the area select s XLXN 85— 5
tool, select: : (i
@ Obiects induing atribute .
windows .
(o Obects exdudng attibute o
e 3
O Atiributes vindows ony N
s oK Cancel Aoply Feb
-

)

You can double click on the input markers to change their name. To do so, go to the XLIN_2
under Nets and type the desired name in the name field.



& |SE Project Navigator (P.20131013) - U:\Public\EGR 433\LabManCirc\Circ2\Example\Example.xise - [Example.sch*]

[0 File Edit View Project Source Process Add  Tools Window Layout Help

DPEP L Ex|ve] s 2rRARAQR|A 2E0 !, P L L
| symbols 048 x| g :

Categories
Comparator ~
Counter
DDR Flip_Flop
Decoder
Flip_Flop
General
o
10_FlipFlop
10_Latch
Input/Output_Functions
s
Latch
- Logic
Memory
Mux
- Shift Register v

J
it

r‘

B T
[mpitly——— >
: T L RE

Symbois

and12 ~
and1g

and2

and2b1

and2b1l

-andZb2

and3

and3bl

and3b2

-and3b3

andd

anddbl

and4b2

-anddb3

anddbd

and v

- [npatas———

Olepr=<dpdz>0N0 /80O T

Symbol Name Filter i

Next, go back to the icon to add symbols, but this time go to logic. Click on the three-input AND

gate (and3) put four of them on the schematic.

& ISE Project Navigator (P.20131013) - U:\Public\EGR 433\LabManCire\Cire2\Example\Example xise - [Example.sch*]
[©) File Edit View Project Source Process Add Tools Window Layout Help

DA S L bEX|va| » 2R 2R|A 200 LR PELQ
|Cptions ~08 x| [

Select Options

X

When you dick on a branch:
(@) Select the entire branch
() Select the ne segment

Ad!

When you move an object:
Keep the connections to
® P

other objects
Break the connections to N - - % N
O trercoct R TS by e

ek Lo

When you use the area select

too, select the objects that: o SRl
@ Are endosed by the area - (o :I/\El'JFV'V
(O Intersect the area EE
Wy s te v select R
tool, select: L -t
® Objects induding atiribute E
windows
o) Objects exduding attribute
windows

O Attributes windows orly

Blepe=dpd2|>0N0 /| &[0T

Click on this icon to start adding wires to the circuit.
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 |5E Project Mavigator (P.20131013) - U\Public\EGR 433\LabManCirc\CircZ\Example\Example.sise - [Example.sch®]

File Edt View Project Source Process Add Teols Window Layout Help
U.?le- b Xx|vwa| =R AQR|A ZFTE DD
i - X
| ootions OF x| » '
Add Wire Options b -
at}
‘When you add a wire: =
Use the Autorouter to add L)
one or more line segments
@ between the ponts you P_
indicate =
Use the Manual method to —
0 add single ne szaments o
between the ponts you a
indicate cd
-~
When a wire connects a symbol o]
pin and a bus: Ve
Automatically add a bus tap
[0 between the bus and the O
wire A
Use a press - drag - release achon to L‘ﬂ e
o . e Pt
Use 2 dick - dick action to speafy a A ol
connected sequence of wire ponts.
Terminate the sequence with a v
double did. —_—
L
L
-
=

To add a wire to the schematic, either click on two different points or drag the wire from one
point to another. These points can either be a blank space,

each symbol, or another wire.

one of the tiny blocks connected to

Z ISE Project Navigator (P.20131013) - U\Public\EGR 433\LabManCirc\Cire2\Example\Example.sise - [Example.sch] X
Fille Edit View Project Source Process Add Tools Window Layout Help - &%
DA L XabX|wal| »2LrpLPRRARETZ LR PELQ
~D&x ~
|options o& x|k . ) .
Select Options b
ot}
When you dick on a beandh = .
@ Select the entire branch = :
O Select the Ine segment - "
= patt—— e
When youmove an object: — LTB0F AND3
@ Koo the comnections to =
other objects S e . L PR IPRES P - PR
Break the connections to . T N N N
O otne N BB T [ ) :
o s Lledaor . [
o AND3
When you use the area select ya ey
‘todl, select the objects that: -
(m] Tnpud> ™ = N
@ Are endosedby the area Lor S
O Intersect the area A S e
@ : L DAl RS
When you use the area select - B T . o
too), select: ; LRiF oy IR :
@ ez ot 2 . o
w
() Obtecs exchring atsbuse 7z !
ows . A3
O Atrbutes windows only o
-
-3
%]
< >
oaries 2 Symbols 22 Options 4| » | [ Example.sch® 13 Desgn Summary (=]
Console “D&x
Started : "Launching Schematic Editor to edit Example.sch”.
Launching Design Summary/Report Viewer...
< >
[E Console @ Erers A\ Wamings 13 Findin Files Results
1616,344]

If you do not like how Xilinx automatically placed the wire, you can change its position by

clicking on the wire and dragging it.
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& |SE Project Navigator (P.20131013) - UAPublic\EGR 433\ LabManCirc\CircZ\Example\Examplesise - [Example.sch*]

File Edit View Project Source Process Add Tools Window Layout Help
DPEdL4spbxval [2rpprRlA2s0z[sercel@

|cotions ~08 x| p

T T I T

Lk

When you dick on a branch:
®) Select the entire branch
O select the lne segment

‘When you move an object:

@ Keep the comections to
other objecs

() Break the connections to
other objects

When you use the area select
oo, select the objects that:

@ Are endosed by the area
() Intersect the area

When you use the area select
tool, select:

@ Objects induding attribute
windows

() Oblects exchudng atirbute
windows

O atiributes windows only

B edE[>ONO /| U= T

Wire the four AND gates as shown above.

ISE Project Navigator (P.20131013) - U 433\LabManCire\C o) B «

Fle Edit View Project Source Process Add Tools Window Layout Help - ax

DAL sbbxwel (28R 2R[A =50, r )0
Symbols eDax : A'—_Z‘)jm‘ o

Categories
Comparator "
Counter
DDR Flip_Flop
Decoder
Fiip_Flop
General
o
10 FlipFlop

10 Letch
Input/Output Functions
wr

BUF

|

NOR3
“Latch n

Legic
Memory
Mux

- Shift Register v

Symbols
nandsod "
nzndsbs
nands
nand?
nandd

~nand?
nori2
norl6

3% pdB[>ONO J |t T

Symbol Name Fitter

e o RS T PP
semtes o s . : : :

Symbal Info

waes 2 symods = Opwons 4]0 | 8] Exampie.sch® e Design Summary.

Console ~0&x

Started : "Launching Schematic Editer to edit Example.sch”.
Launching Design Summary/Report Viewer...

< >

[ console @ Erors 8\ Warnings @8 Find in Fles Resulls
(81617721

Next, place four three-input NOR gates (nor3).
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& |SE Project Navigator (P.20131013) - Us\Public\EGR 433\LabManCirc\C " x
File Edit View Project Source Process Add Tools Window Layout Help e
DAEPL[Lobx|ne| [ALBR AR B0, rPcL}Q
|options. 08 x| n — ~
“Add Viire Options b T > I I
= T T
h!l o s B A S R
When you add a wire: = .
Use the Autorouter to add £ o g : : -
one or more ine segments TnpuZ. i
® putZ;
between the ponts you = Lsg Tl
indcate L 3 e AND3
Use the Manual method to = | Ll
64 single ine segments. = [ s SEEE ARt B U O S EEERE R LSRR
O between the ponts you " . [npat3 T lmor
indeate el
A oo o
o) I
When a wire comnectsa symbal (Rt =
pin and a bus: v PR Ts0F
Automatically add @ bus tap siiiitd
[ between the busand the m]
Use = press - drag - relesse acton to @
specfy a singe pa of wire points =
Use a cick - ick acton to specfy a A
connected sequence of wire ponits.
Terminate the sequence with a >
double dick. —
A
&
=
=
< >
waries 2 Symbos 2 optons 4] | [B) Example.sch® <1k Design Summary (=]
Console Rad=N-2 .4
Started : "Launching Schematic Editer Lo edit Example.sch".
Launching Design Surmary/Report Viewer...
< >
[ Console @ Eros A\ Wamings 128 Findin Fles Results
[1132,956]
& |SE Project Navigator (P.20131013) - U:\Public\EGR 433\LabManCirc\Circ2\Example\Example.ase - [Example.sch*] X
File Edit View Project Sourcs Process Add Tools Window Layout Help _aix
DPEF = soixwa| [ £2pR ,RA 2802 ,0[ P e[
|options ~oex||x S : : B : ~
Select Options b : : : :
bl H R
When you dick on a branch: = . [_/
® secttheente banch - e e B
O Select the Ine segment 1 [l et -
When you move an abject = e e o STETRSTIEIIERS] s RIS
@ Keep the comections to = B e e
=g 4 : : B - - - - - o
() Break the connections to = D@__D S
other objects = - : G - ) -
When the area select y . : . : e . . .
youuse the area sele [imins
o0, sekect the objects that: 7 : : uF : - T
@ Are endosedby the area (m] : : - 3
O intersect the area A R .
@ R Ay
‘When you use the area select Ee3
to, select: |
@ Obtects ncudng atrbuce & 5 >:
windons = )
() Oblects excudng attrbute i
windowes . wOR
O Attributes windows only . N
s e
~ OR3 Ya |
= e
NoR3
p A0
i NOR3
oraries 2 symoks 59 optons 4] | ) Example,sch* <1 Desgn summary (x]]
Console 08 x
Started : "Launching Schematic Editor to edit Example.sch".
Launching Design Summary/Report Viewer...
< >
[E console @ Evors 8\ wamings 19§ Findin Files Results
11208,672]

Add two four-input OR gates (or4) and wire each of the AND gates to one and each of the NOR

gates to the other.

13




SE Project Navigator (P.20131013) - U\Public\EGR 433\LabManCirc\Circ2\ExamplehExample.sise - [Example.sch”]
[ File Edit View Project Source Process Add Tools Window Layout Help

D2Ed - X5

Symbols

Categories
Comparator
Counter
DDR Flip_Flop
Decoder
Fiip_Flop
General
)
10_FlipFlop

10 Latch
Input/Output_Functions
wr

“Lstch
Logic
Memory
Mux

- Shift Register

Symbois

)X |0 o »

v Ao mm .

AEBRARIA

HEDSiFRIPELQ

=08 x

orl2
orlf
o2
or2bl
o2b2
~or2l
ok
ol
or3b2
or3h3
ord
ordb
ortb2
ordb3
ordbd

Bleme=dpdB|>0N0 /(=BT 28X

Symbol Name Filter

Orientation
Rotate 0

Symbal Info

)

g

Ao

Console

oraries 2 symbols S Options 4| > | [8)

Exampie sch*

<1k Design Summary

<

Started : "Launching Schematic Editer to edit Example.sch”.
Launching Design Summary/Report Viewer...

[ console @ Erors 8\ Warnings @8 Findin Files Resulls

Next, we are going to add a symbol that tells us when it is a tie (neither of the four-input OR

[-16,159]

gates have a value of 1). Instead of using a two-input NOR gate, let's use the and2b2 gate. To
figure out what it is, click on the name of the symbol and then click Symbol Info. Place it on the
schematic and wire both OR gates to it.

SE Project Navigator (P.20131013) - U\Public\EGR 433\LabManCire\Cire2\Example\Example.sise - [Example.sch?]

[ Fle Edit View Project Source Process Add Tools Window Layout Help

DP2Ed = %

Categories
Comparator
Counter

DR Flip_Flop
Decoder
Flip_Flop
General

1]
10._FlipFlop
10_Latch
Input/Output_Functions

Lotch
Legic
Memery
Mux

- Shift Regster

Symbois

Symbols =08 x

I X |0 o

HEOSEiFRPELQ

ibufg
ibufgds

ibufgds. diff_out
iobuf

iobufds

obuf

obuf16

obuf4

obufé

obufds

cbuft

obuftl6

obuftd

cbufts

obuftds

Blame=dpdsB>0ON0 /|00 T 28 |Xr

Symbol Name Filter

Orientation
Rotate 0

Symbal Info

&

AEBRIARAIA

BUF i

L= BUF

AnDY

*[Instance = XLX_15
| Type = or2ba

| input: 10 => XLXN_34

Input XLXN_33

Console

oraries 2 symbols £ Options 4| x| | [2)

Example sch*

aj= Desgn Summary

<

Started : "Launching Schematic Editer to edit Example.schn.
Launching Design Summary/Report Viewer...

[ console @ Eros A\ Warnings @8 Findin Fies Resulls

12020,948]
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Go back to 10 and add three output buffers (obuf).

& IE Project Navigator (P.20131013) - UAPublic\EGR 433\LabManCirc! mple.sise - [Bample.sch*] o x
File Edit View Project Source Process Add

DEd &% Xwa| fprpaR 2RA 2ozl re L
|@otions <08 x| |x st
Select Options b
U
When you dick on a brandh: = . .
@ Select the entire branch = :; HnpufD>— sor L : B
O select thene segment
=
. 3
When you move an object: —| ||} T : : . | i S : S
[ 2| | . g . : e : : 3 N S L\ R
ather cojects e . E/ GawEL
Break the connections to Topts - 3
o other objects ~ Lgur r— e
Lo o
Wher the Ject 9 e
n you use the area sele R D S i Y
tool, select the objects that: : . BUF | O B ST T
® Are endosed by the arez E
O Intersect the area [
I i b H/_D
pRIELEE Baur
When you use the area seiect > 2
o, select: | T
@ Obctsincudng atiibute & j )_
O Obtectsex v P
CH - Non
O Attributes windows only % 5N : : : B F
IR SHEE = SR sy
- P : il B
- nori S [: -
. : T Baue:
A BRI - S
S o
RS
NN
EARE
ORI
oares 2 symbols ¥ Options 4| | ) Example,sch® <1 Desgn Summary. (x]]
[console =R
Started : "Launching Schematic Editor to edit Example.sch".
Launching Design Summary/Report Viewer..
& consle @ Evos b Warings (@ Fnd i Fies Resuts
[2124,1176]

Connect three output markers received from the same location as the input markers on the right
side of each output buffer. This is what the completed circuit should look like.

& |5E Project Navigator (P.2 1 Public\EGR 433\LabMan c2\Example\Examplexise - [Exarr 15.ucf]
2 ew  Proj ir [ ! V w Lay ) ] ]
DPEHP S8 0BX|va| »:2LPAR ,PR|AZE D= AR P L

[Design <08 x| NET "Inpuci” LOC

|11 1

1

[ | view: @ & imolementa Q) [ simula 5= 2 NET Loc
: N 3 HNET Loc
(&| | Hierarchy 4 NET " LOC
gl = Example - 5 NET L
— | = £ xcbshdi-3csg324 & NET =
ol 5 [Clah Example (Example.sch) 7 NET Loc =
; E,] ExamplesPins.ucf “

A

= 4
- »

- “*

<

| W

# | P) NoProcesses Running

f{: Processes: ExamplesPins.uct
=l L w User Constraints

T
The final step is to create the implementation constraints file and state where the inputs and
outputs are to be located on the FGPA. You are now done with the first example circuits.
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Next, let's create an example schematic that makes use of buses in Xilinx. We will compare an

eight bit input from the switches on the FGPA to a customizable constant.

# |SE Project Navigator (P.20131013) - U:\Public\EGR 433\LabManCirc\Cire3\Cire\Circ3.dse - [UNPublic\EGR 433\LabManCirc\Circ3\Cire3\Circ3.sch] x

File Edit View Project Source Process Add Tools Window Layout Help -| & x
DRE@ L[ % 0bx|vd] [A,8R PR RA[ZsD2[sR[PEL]?

Symbos “oax k n = ; = ; ; -

Categories —_

Counter A Y

DR Flip_Flop o

Decoder -

Fiip_Flop

General =

10 =

10_FlipFlop —

10 Latch =

-Input/Output_Functions 5

Lt =

Latch D

Logic

Memory © i {

M 7 =

Shift_Register (m]

Shifter v A

Symbois @

ibuf A [®

ibufl6 &

ibufd =

7

ibufds i

-ibufds_diff_out =3

ibutds.diy_acy &

ibufg -

ibufges .

ibufgds_diff_out =

iobuf il n

iobufds

obuf

obuf16

obufd

obufs v
Symbol tame Fifter
Orientation
Aotate ) v

Symbal Info H

oaries 2 symbols 2 Options 4/ \@ Ut PublicVEGR 433 sbManCirc|Cre3\Cre3\Circa. sch Design Summary (Mapped) uj
Console Rad=N-2 .4
@ 7EROR:Map:1ic - The design is empty. No processing will be dome. A
@ ERROR:Map:52 - Problem encountered processing RPMs.

Design Summary .
< >
[ console @ Erors 8\ Warnings @8 Findin Files Resulls

[2332,1892] [296,732]
In the 10 symbols, select the eight-input buffer (ibuf8).
& |SE Project Navigator (P.20131013) - U:\Public\EGR 433\LabManCirc\Cire \Cire N\ Circuase - [U\Public\EGR 433\LabManCirc\Circ3\Cire3\Circ3.sch] x
File Edt View Project Source Process Add Tools Window Layout Help _laix
DA L sbbxwel [2spR 2BA2so[sereflQ
[optens CIEERINN - - - - - - -
Seect Options b
bl
When you dhck on a branch: =
@ Select the entire branch -
O select the ine segment =
=
=
When you move an object: ey
@ e the comections to =
other objects S
() Eresk the comnectons to =
other cbyects b
o IBUF8
When you use the area select 71 H H
o0, seect the objects that: S==]
@ e endosed by the area ]
O ntersect the area Al
@
‘When you use the area select Ee3
tol, select: N
@ Obtects ncudng atrbuce &
windons 7
O Objects excuding attribute =
vindons .
O Atiributes vindows orly A
=
-
i |
oares 2 symoos 0 Ootons 4] | ) Us PubloEGR 433\ abManCirciCre3\Cres Circa.sch Desgn Summary (Mapped) (=]
“D8x

1116 - The design is empty. No processing will be done.
252 - Prablem encountered processing REMs.

Design Summary

[E console @ Evors 8\ wamings 19§ Findin Files Results

Connect an input marker to it.

[2332,1802] | (704,652
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ISE Project Navigator (P.20131013) - U\Public\EGR 433\LabManCirc\Cire3\Cire3\Circ3xise - [U\Public\EGR 433\LabManCirc\Circ3\Cire3\Circ3.sch] x
[) File Edit View Project Source Process Add Tools Window Layout Help e

DPEF S XBbXx|wa| »PLRRLRAIAZE DI LRPELEP
= EEEEY ; = ; = ; = ; ; ; G ; = ; -

Sclect Optios b
htl
When you dick on a brand =
@ Select the entire branch 0
O Select the Ine segment =
.
=
When you move an object: ;
@ e the comections to =
other objects. s
O Break the connections to

other objects )
(e]

When you use the area select /1 H |

tod, select the objects that:

@® Are endosed by the area =]
O Intersect the area Al
@
When you use the area select -
ool select: z
@ Obiectsincudngatirbute a
wdons »
[e) Objects exdudng attribute —
windows 5
O Attributes windows only N
Y
-

2 |

waries 2 Symbos 2 optons 4] | [B) Ut \publiclEGR 433Y abManCirc\CKe3\Cre3Cre3.sch QE Design Summary (Mapped) B]
~BAx
116 - Tne design i3 empcy. No processing will be done. -
52 - Problem encountered processing RPMs.

Design Summary .
< >
[ console @ Erors 8\ Warnings @8 Findin Files Resulls

[2332.1892] [668,704]

Create a wire going from the input buffer.

# |SE Project Navigator (P.20131013) - UAPublic\EGR 433\LabManCirc\Circ3\Circ3\ Circ3xise - [UNPublic\EGR 433\LabManCirc\Circ3\Circ3\Circ3.sch]
File Edit View Project Source Process Add Tools Window Layout Help

OHP b X|vwa| » AR 2RAA 2B FR[PELQ
|cations ~08x & — : :

Add Net Name Options

iF < |

When you dick on a branch:
(@) Mame the branch
() Mame the branch's net

e} Pick up a name: by dicking
on a branch
Pick up names of bus

O members by dlicking on a
bus net

Selected Bus Name

e
Name:

Input(7:0) 4

Net = XLXN_16(7:0)
- {Branch count = 1

- |1VO Marker count = 0]

Display the name on the
branch where you didk even if

[1 thebranch’s netname is
already displayed somewhere
on the branch

After naming the branch or net:
O Keep the name

@ Ingease the name

() Decrease the name

(O Clear the name

BB wies|(<dpdE2>0NO /|80 T

Click on the Net Namer icon, input a name for the net. Pay careful attention to the syntax. For
an eight bit but, you need to include (7:0) at the end of the name. Click on the wire to add this
net name to it.
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SE Proje i c0 s 2 a2 ab - ac .
e Ed o| 0B Xilinx ISE Help - o x - O X
PET-] X file Edit View Help
symbos il Be O 8L E
= & x
Navigation 5 x |
Categories o COMP8 | compmMcs
| contents | index | search | .
Ef*’ln . 5 ISE Software Overview Magro: -8t Identity Cemparater ,’:{1“';";”2;:‘: Magnitude Comparator
e R ources [ Documentation Overview g o
e i Understanding the ISE Design Flow @ In Flow
omparator o
e 5 Working with ISE Projects . wra
DOR B Flo - Using the ISE Viewing Environment prment
Decodar [ Entering and Updating a Design ign o
i Flop i Synthesizing a Design )
General :_ z.r:w\.\mc; a E‘:Mgr Introduction Introduction
b @ Entering Constrains .
& Implementing  Design This design element is an 8-bit identity comparator. The equal output (EQ) is This design element is an 8-bit, magnitude comparator that compares two
10_FlipFlo 9 9 g a
10.Frprlop & Anslyzing Implementation Results high when A7 : AD and B7 : BO are equal. besults positive Binaryweighted words A7 : AD and B7 : BO, where A7 and B7 are
10 Latc nary
Input/Gutput_Functions || & Improving Implementation Results Equality is determined by a bit comparison of the two words. When any two of ““"l; . the most significant bits.
LT - i Configuring and Programming a Device the corresponding bits from each word are not the same, the EQ output is o = Jevice This comparator is implemented using carry logic with relative lecation
Latch B Perfarming In-System Design Debugging Low. In Debugging constraints to ensure efficient logic placement.
Loyt 5 CPLD Design The greater-than output (GT) is High when A>B, and the less-than output
- - is High when A<B. When the two words are equal, both GT and LT are
Design Entry Method (LT s Hig! qual,
o v Low. Equality can be flagged with this macro by connecting both outputs to
Symbols This design elemant is only for use in schematics. 2 NOR gate.
compi6 R ;
comp2 For More Information Logic Table
compd
compd * See the Spartan-6 FPGA User Documentation (User Guides and Data
compm16 Shesrs), Inputs Outputs
compm
::":; A7, | As, A5, | A4, | A3, | A2, | A1, AO, |GT|LT
P Bi B6 BS B4 B3 B2 B1 B0
compmc6
compmes
A7:B | X X x x X x X 1 o
7
A7<B | X X x x X x x o |1
7
A7=B | A6>B X X X X x X 1 o
Symbol tame Fifter 7 6
— 1 A7=B |A6<8 | X x x X x x o |1
Rotate ! ¢
Symbal Info A7=B |A6=8 A5S>B | X x X x X 1 o
7 3 5
orarkes 2 Symbos 99 Options
AV=B | Ab=8 AS<E | X X X X X o 1
Sk 7 & 5
€ ERROR : Ma 16 - The de
@ ERR0R:Map:S2 - Prablen A7=B | A6=8  AS=B |AdB | X X x x 1o
7 3 5 4
Design Summary
| A7=B | A6=8 | AS=B |Ad4<B | X x x x o |1
Console @ Eros 1y Wi 7 6 5 4
I
156 Project Navigator (.20131013) - U\Public\EGR 433\LabManCirc\Cire3\Cire3\Circ3 xise - [Cire3.sch’] X
File Edit View Project Source Process Add Tools Window Layout Help e
DA -[4Bbxwa|[ArspR2RA[Zs0a[Lse[PcL)Q
Ss SEEH| T T . x T r T T ~
Categeries 1
<=-All Symbols--> =) || HEH
Advanced =
Arithmetic 0 COM Pa
Euffer o s
Catry_Logic = = 70
Clocking Resources = t
Comparator = S RS
Counter =
DOR Flip_Flop Iy
Decoder =
Flip_Flop N
General o
1o IBUF8
10_FlipFlop / H linput 0} 1
10_Latch O e 1 i
Input/Output Functions v g
: A erlis
Syrbos @ o mliy
bscan spartant ® B
Y
dna_port . |
gnd 7
icap_spartanf N
kesper 23
post crc_internal &
pulldown -
pullup
startup_spartant =
suspend_syne i !
title
vee
Symbol tame Fitter
Orientation
Rotate 0 B
Symbal Info
waries 2 syrbos # Optons [4]7] [ £ Design Summary =<1l Cresh =]
Console <08 X
Launching Design Summary/Report Viewer...
Started : "Launching Schematic Editor to edit Cizcd.seh”.
< >
Console @ Erors 8\ Warnings @8 Find in Files Results
[3172,-48] (308,900

There are two different comparators in Xilinx, one that says whether or not they are equal and
one that says whether the first input is greater than or less than the second. We will be using
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Window Layout Help -8

22pRARIANZE LR PELEQ

b
o :
~ : :
‘When you dick on a branchi: = COMPS B
@ select the entire branch £ i i == crotee
() Select the Ine segment . biject Properties - Instance XLX|_12 Attribute
= |
When you move an object: = Category View and edit the attrbutes of the selected mstances
® Kxﬁ:v;mnrdmmtn = = Instances
other objects »
) ek e comectons o Ead Ltz MName Value Visible New
other objects N . o . InstName  [xLx112 ] ‘ T
o \BUFa symboiName constant
When you use the area select / § CVal Deleisy
5 H Inpat(0; elue £l f
todl, seect 112 oDjects thats o m ey LEVEL (]
@ Az endosed by the arez L B [Tt EEEEE T - L | symsal o
O Intersect the area A
@ :
When you use the area select - gt
to0l, select: !Tj—e
ctsincauding atiribute 2 :
® ing
windons =
Objects excuding attribute =
(o]
windowes 5
O Attributes windows only %
a2 oK Cancal appl
Iy Help.
- [ ]I
i 1
. . . v
orares| 2 symbols 5% options 4] 1] [ Desan sunmary =1E Crc3sch® <]
Console «08x
Launching Design Summary/Report Viewer...
Starced : "Launching Schematic Editor to edit Circ3.sch”.
< >

[E consdle @ Eros A\ wamings @6 Findin Fies Resulls
[3172,-28) | [784,920)

Next, create a constant. It can be found under the general category in Symbols. Efit the
constant to be an eight bit number (two hex digits).

_# |SE Project Navigator (P.20131013) - U:\Public\EGR 433\LabManCirc\Circ3\Circ3\Circ3xise - [Cire3.sch®] X
File Edt View Project Source Process Add Tools Window Layout Help _aix
DPEP -[xobx|ne| frrpprRlAza0=(iserefe
|ootons ~o8x| x . - : . . . . . - . : - 3
Acd Net Name Options b
2 : :
When you dick on a brandh: = COMPS
@ Name the branch = R R
O Name the branchis net s —La
O Pekupaname by ddg -l |
onabranch = Wl
Pick up names of bus o
O members by diding on a N
bus net E-d =L
Selected Bus Name: 8
| s S IBUFS ‘COMPMC8
ame | (T e [ f
e (m] g - il
X(7:0) ar A
= [
Display the name on the R o
branch where you cick even if consiant o
[ the branchis net name is 2 W =
already displayed somewhere ry - B L B B jaans BEN B
on the branch
7
After naming the branch ornet: =
s
@ Keep the name B
O Increase the name. 2
O Deaease the name. =
O Clear the name -
H u
oraries 2 symboks 59 options 4] )p] [ Desgn summary o= Crcssch® <]
Console 08 x

Launching Design Surmary/Repors Viewsr...

Started : "Launching Schematic Editer to edit Circ3.sch”.

< >
[E console @ Evors 8\ wamings 19§ Findin Files Results
Ready 13172,-48] | [1024,928)

Attach the constant to the second input in each of the comparators.
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P ISE Project Navigator (P Publ < i

D2Ed =% Xoo| »2LPRRLPRAIANZS T LR PEL P
[options c08 x| |[x ~
Sclect Optios b
)
5 COMP8
O Select the Ine segment — ]
When you move an object: — o %\4@
= GEUF o
® Keep the connections to - H ommEnnn
other objects S — L]
Break the connections to
(o]
other objects ™ e
When you use the area select ARG IBUF8 : COMPMC8& o
RS L ol | ey e [
@ Are endosedby the area L T : o) g b EEE R
O isrsect hearca Al | P )
) : : g
When you use the area select o consiant Xiz) BUR . 1
o0, select : P ) e
@ Obiectsincudngatirbute a : : : S
wrdons
O Obects exchudng atbute v
- LY
O Attributes windows only N
-
-
@) H
oraries 2 Symbols ©0 Optons 4| F| | £ Desgn Summary BB Cressch® [<]]
[Console: ~0ax
Launching Design Summary/Report Viewsr..
Started : "Launching Schematic Editor to edit Circd.sch”.
< >
[ Console @ Eros A\ Wamings 128 Findin Fles Results
[3172,-48] (5765161

Add output buffers and output markers to each of the outputs from the comparators.

& |SE Project Navigator (P.20131013) - U:\Public\EGR 433\LabManCirc\Circ\Circ3\Circ 3 xise - [Pins.ucf
[2) File Edit View Project Source Process Tools Window Layout Help

A1 Xwa| > 2023 |

[pesien ~08x & 1 NET
[ |View: ® {8 implementaO 5 smu=r 5= i
&) | Hierarchy = .
G| 8 cir . - 5
== | & €3 xchshds-3csgid 6
Y 5 [l Circ3 (Cire3sch) 7
[l Pins.uck 8
&l o
a 10
y 11

'y

(©Q|¥F ¥ ¥ >[5

| B nNoProcesses Running

4 | Mosingle design module is selected
|2 @  Design Utilities
) Update All Schemati..
A 1 €2 Compile HDL Simul...
= [E]  View Compilatio..
Regenerate All Cores
4 Check All Core Versi..

Finally, create the implementation constraints file add state where each of the pins are located.

The last example circuit will go over how to create custom symbols. Start by creating two
schematics, one will be the main schematic and the other the schematic to create the symbol.
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4 |SE Project Navigator (P.20131013) - U\Public\EGR 433\LabManC; B h] x
File Edit View Project Source Process Add Tools Window Layout Help -| & x
DG L[4 obx|na| [ALBR AR B0, P=L}Q
|optons =08 x|k - - - - - : : - 3
Sclect Optios X
)
When you dck on 2 rand =
@ Select the entire branch 0
(O select the Ine segment —
= |
When you move an object: oyl
@ Keep the comectons = i :
other objects s
O Bk ammeteoto =4 : L B )
ofther objects D s N N - N N
ol | R
When youse the area select / S : B :
‘tool, select the objects that: n 8UF i
@® Are endosed by the area =] Lo : : : :
O tntrsect hearen A i e
@ T Lo
‘When you use the area select 2 . .
o0, seect BT e e
@ Obiects induding atirbute 2 s0F
windows > B
[e) Objects exdudng attribute —
windows A
O Attributes windows only o
-
-4
i I
oraries 2 Symbols %9 Options T|> B3 Design Summary o= Examgle.sch [<]]
Errors Rad=N-2 .4
< >
[ Consle @ Eros A\ Wanings 128 Findin Fles Results
1284,800]
, . . . .
Let's start by creating the inputs for the main schematic.
& ISE Project Navigator (P.20131013) - U:\Public\EGR 433\LabManC: sch*] x
Fle Edt View Project Source Process Add Tools Window Layout Help _ax
DA L[ obx|ve| frrpprRlA2a02(seref?
|ootions ~0ax g ! . T T -
AGd 1/0 Marker Options b
]
When you dick near the end of a =
branch, what do you want to do: E
O Add an automatic marker .
® Add an input marker = LBLE
(O Add an output marker E
O Add abidirectional marker - s FEEE
O Remove the marker " 0 :
—| * [Net=xxnZ o
Whe you add an 1/0 mrker set ™ Branch count
yau an m; o, 52 -
e orfentation o iatits o 1/O Marker count = 0]
direction from its connection / P o
point is:
Automatic ~ E
R
end point, you can drag a rectangle
around one or more branch en 2
points to add or to remove 1/0 r's
markers at those points
7
A
k3
-
-1
v
< >
oraries 2 symboks 59 options 4] )p] [ Design Summary <) ] Example.sch %] ‘SymboExample.sch® 5_1,
Erors “O8x
< >
[E] comsole @ erors A\ Wamings 19§ Findin Files Results
[252,348]

Next, let's move on to the inputs for the symbol. It is important to note that you can not include

input buffers in the symbol schematic.
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SE Project Navigator (P.20131013) - Us\Public\EGR 433\LabManCirc - bl x
[0 File Edit View Project Source Process Add Tools Window Layout Help -ax
=, P S X206 »|: B P Pl =l m & 2 £
D2dd| x|o o YPEFBRARIN =] FRIPELEQ
[options ~08 x| |[x . X . } . ] ] ~
e 2 o
htl
When you dick on a brand =
@ Select the entire branch 0
(O select the Ine segment —
=
When you move an object: —
Keep the cornections to =
®
other objects 8
O Break the connections to
other objects )
ANDIBT
(e]
When you use the area select o
‘tool, select the objects that: / D N N sl N
@ Are endosedby the area =] by VS sl
O tntraet thearen A e
@
When you use the area select -
t00), seect: 2
Objects induding atribute a
© iioms
7
[e) Objects exdudng attribute —
widons a
O Attributes windows only N
=
-~
B2
< >
oraries 2 Symbols %9 Options 4| b | £ Design Summary ) 5] Example.sch = JIE] SymboExample.sch™ [<]]
Errors Rad=N-2 .4
< >
[ console @ Erors M\ Warings 8§ Findin Fies Resulls
[1216,9001

Create the circuit above (an encoder) and add output markers to each of the outputs. Once
again, it is important to note that you should not use output buffers in the symbol schematic.

& ISE Project Navigator (P.20131013) - U:\Public\EGR 433\LabManCirc\SymbolExample\Example\Exampleadise - [SymbolExample.sch®]
File Edit View Project Source Process Add [ECM Window Layout Help

DAEGP| % %0 %o | » B ConsaintsEdtor... AR p L@

|cations ~03x | n % Core Generator... .
Salect Oplions -4 [€] PlznAnead 3
g . Schematic Viewer 3
-/ €J Timing Analyzer »
e
Wihen you dick on a branch: = .
FPGA Editor 3
(® Select the entire branch L. o g - P
O Select the line segment - o OWer Analyzet~ ooded B
i
o G iIMPACT.
= SmartXplorer »
‘When you move an cbject: = pl R
® :;‘:r'f;;;"m“m - | Check Schematic TN
e nC it >
Ee i et £ . Hierarchical Check P ': - -
O otrer abjects o o B B
. Symbel Wizard .
— e o Generate HDL Template from Symbol
teol,selv:“ctlﬁeom:c?mai 7~ i Create |/O Markers... T R [ : SIS IS
®) Are endosed by the area E . Symbol Library Manager . . ] e :
Valid,
(O Intersect the area a U@ quey Cil-Q o > N — o
@ :::: S HH il S il .Z:E: [:Z:’I :E:: il
‘When you use the area select -
tool, select: ’ OR4
® Objects induding atiribute L
windows 7
() Objects excludng atiriute i
windaws 3
Attributes windows only Py
O atvib dows onl 2

Now, time to create the symbol. Click on Tools on the top of the screen and go down to Symbol

Wizard.
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@I Symbol Wizard

£ Spurce Page
Select the source for pin names and the symbol shape.

Fin name source

() Spedfy manually

(@ Using schematic [ ae ===

IUsing symbol

Impart symbol attributes

Shape

{® Do not use reference symbal

(@ Rectangle

O Square

() Use reference symbol

| Browse,..

[ mext> || cancel

Select the schematic that is being used to create the symbol.
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@I Symbol Wizard

< Pin Page
Define the pins to be placed on the symbol shape,

Symbol name:

SymbaolExample

Fin definitions:

7 Valid Output ~ | Right

L

Keyboard Usage Tips:

-Use Tab and Shift-Tab to go to previous/next cell inside grid

-Use Tab and ShiftTab to change focus among controls

Name “  Polarity Side Order | | Add Pin |
1A Input : Left :1 j | Remove Fin/Spacer |
2B Input E Left E 2 3 | Insert Spacer |
3 C Input E Left E 3 3 Maove Spacer Up
4D Input E Left E 4 3 Maove Spacer Down
5 EncodedBitD | Output T Right T 2 3
& EncodedBitl |Output T Right T 1 3

S

< Back || Next > || Cancel
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@I Symbol Wizard

“ Layout Page

Define the layout for various elements of the symbal,

Symbol name font size: |56 syrmbol narme font size
Pin name font size: |24 ' ~y
Pin length: |E4 E o F D %E
= o
Pin space: |E4 : E =
= O O -
! . — —a
Fin edge: |32 . ﬁ
Symbaol width: 256 BH =
=
Symbaol origin: |Leﬂ: Bottom '%‘ = CE\
pin name font size
L Symbolwidh
: symbol origin
=
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[6] symbel Wizard >

 Preview Page
View the pin layout and shape before creating the symbal,

SymboIExample

a— A EncodedBit1 —=
=B EncodedBit0 —&
B— C Valid g

Mare Info < Back Cancel

You will see these three screens. Make sure that the final symbol as shown in the third screen

looks how you want it to look. If it doesn’t go back and edit the previous two screens to achieve

the desired appearance.
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& ISE Project Navigator (P.20131013) - U:\Public\EGR 433\LabManCi

[E hl

File Edit View Project Source Process Add Tools Window Layout Help -| & x
DA [sbbxwc| [, pR2ARA[Z50a[Lse[reL)Q
Symbols ~0ax & : = L = L L L L ~
| It
Categories —
<--All Symbols--> ~ o
<UNPublic\EGR 433\Lab... = |
Advanced -
Arthmetic |
Buffer =
Canry_Logic = H
Clocking Resources = : : : [
Comparator = -
Counter 5 e
DDR Flip.Flop e i oy B
Decoder D
Fip.Flop 9 EEEEEE : I
General S L
o /| H Bor H
10_FlipFlop (m] R : R
10 Latch !l [ A B WE v
Al L S
Symbois @
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You can locate the created symbols under the file location that the schematic was in in the add
symbols section of Xilinx. Add the symbol to the main schematic.

ISE Project Navigator (P.20131013) - U\Publie\EGR 433\LabManC
Fle Edit View Project Source Process Add Tools

[Example.sch]

Window Layout Help
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‘When you move an object:
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When you use the area select 2 : i I T . “Bave lim:'.@_
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Wire the schematic.
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& |SE Project Navigator (P.20131013) - UNPublic\EGR 433\LabManCirc\SymbolExample\Example\Example.xise - [Pins.ucf]
@ File Edit View Project Source Process Tools Window Layout Help
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Add the implementation constraints file.



Debugging

|Desigr1 __ 7 X|
View: () Eﬂ}lmplemenmﬁn (® E simulation
Behavioral

Hierarchy
- B je2_sch
B Ed xc9572xI-7C548
=- testbench - testbench_arch (je2_te:
- [&] UUT - je2_top (jc2_top.sch)

H |;‘=,' S |Iﬂ|§|:| |H@D

£ >

2 Mo Processes Running

Mo single design module is selected.

£+ ‘8  Design Utilities
P2 Update All Schematic Files
#- P2  Compile HDL Simulation Libr...

H| 8| v

!
L

& Start E[z Design ij Files [ Libraries

1. Click project you want to simulate, go to design switch to simulation.



g e |

View: () {l':i}ImplemenEﬁun ® B Simulation

Behavioral e

Hierarchy
| & B je2_sch

= £ xc0572xl-7C548
[ E- testbench - £

L4 >

2 Mo Processes Running

Processes: UUT - jc2_top

imulate Behavioral Model

2. Click on schematic file, double click simulate behavioral model.
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Object Mame Value
clk 4]
left 1]
right U
stop o
glz:0] aooo
dir |
q_int0 0
q_intl a
q_int2 a
a
a
1

PP f e

q_int3
Fun

wlben_10

—ﬁ—i':-ilh-i':-—i -i'.-

(o T T R

wlem 11
xhem_12

wbin_18

oD e

wlun_19
whon_20
xlen_21
xhem_2d

[ -

3. Right click on an input(the ones with a yellow square with an I) and choose force clock

Enter parameters below to force the signal to an
alternating pattern (clock). Assignments made from within
HDL code or any previously applied constant or clock force
will be overridden

Signal Mame: fic2_top/dk

Value Radix Binary w
Leading Edge Value: ]

Trailing Edge Value: 1

Starting at Time Offset: ]

Cancel after Time Offset: 16Us

Duty Cyde (%&): 50

Period 2us

Cancel Apply Help

4. Force clock with chosen inputs and click apply
5. Do this for all inputs




1L Redaunch

& F 2 L00us ~ b= L4 Redaunch

7. To see the waveforms select zoom to full view



8. After this you will be able to see the full waveforms and the characteristics of the circuit
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