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https://downloadly.ir/?s=FPGA

» U &% cut * x _I 2 New item ~ 1-] i Open - HEsetectan

%= Copy path 1 ] Easy access ~ { Edit Select none
AntoQuick Copy Paste Move Copy Delete Rename New Properties
access [7] Paste shorteut ¢ to - folder - @tistory {7 invert selection
Chipboard Organize New Open Select
« v 4 » ThisPC > Local Disk (D:) » Software > Vivado v O
Name - Date modified Type Sze
o Quick access
Xilinx.Vivado.Design.Suite.v2019.1.HLx.Edition_p30download.com 10/19/2020 2:33 PM File folder
@ OneDrive B Xilinx.Vivado.Design.Suite.v2019.1,HLx. Edition_p30download.com.partO1.rar 10/14/2020 10:46 PM WinRAR archive 2,097,152 KB
B This PC . Xilinx.Vivado.Design.Suite.v2019.1.HLx. Edition_p30download.com.part02.rar 10/15/2020 2:29 PM WinRAR archive 2,097,152 K8
7) 3D Obj BB Xilinx.Vivado Design.Suite.v2019.1.HLx.Edition_p30download.com.part03.rar 10/15/2020 2:06 PM WinRAR archive 2,097,152K8
Hocts B Xilinx.Vivado.Design.Suite.v2019.1.HLx.Edition_p30download.com.partOd.rar 10/15/2020 2:04 PM WinRARarchive 2,097,152 KB
I Deskaop B Xilinx. Vivado.Design.Suite.v2019.1.HLx.Edition_p30download.com.part0S.rar 10/15/2020 228 PM WinRAR archive 2,097,152 KB
[# Documents BB Xilinx.Vivado Design.Suite.v2019.1.HLx Edition_p30download.com.part0é.rar 10/15/2020 2:28 PM WinRAR archive 2,097,152 K8
¥ Downloads BB Xilinx.Vivado Design.Suite.v2019.1.HLx.Edition_p30download.com.part07.rar 10/15/2020 2:29 PM NinRAR archive 2,097,152 K8
D Music ‘ Xibinx.Vivado.Design.Suite.v2019.1.HLx.Edition_p30download.com.part08.rar 10/15/2020 2:07 PM WinRAR archive 2,097,152 K8
& Pictures B Xilinx.Vivado Design.Suite.v2019.1.HLx.Edition_p30download.com.part09.rar 10/15/2020 2:05 PM WinRAR archive 2,097,152 K8
B ‘ Xilinx.Vivado.Design.Suite.v2019.1.HLx.Edition_p30download.com.part10.rar 10/15/2020 2:16 PM WinRAR archive 2,097,152 K8
&y Local Disk (C) ‘ Xilinx.Vivado Design.Suite.v2019.1.HLx.Edition_p30download.com.part1l.rar 10/15/2020 2:20 PM WinRAR archive 2,097,152 KB
e Xilinx Vivado Design.Suitev2019.1.HLx Edition_p30download.com.part12.rar 10/15/20201259PM  WinRARarchive 1,625,458 KB
P part
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£ Vivado 2019.1 Installer - Welcome - 0 b

~ Welcome
VIVADO!

HLx Edtons

We are glad you've chosen Xilnx as your Ths install the Vivado Software

Supported operating systems for Vivado 2019.1 are:
- Windows 7.1: €4-bit
- Windows 10 Professional versions 1809 and 1303: €4-bit
~ Red Hat Enterprise Linux 7.4-7.€: €4-bit
- Cent0S Linux 7.4-7.€: €4-bit
- SUSE Enterprise Linux 12.4: €4-bit
- Ubuntu Linux 16.04.5 and 18.04.1 LTS: €4-bit - Additicnal library installation regquired

Note: This release requires Lpgrading your icense server tools to the Flex 11.14. 1 versions. Please confirm with your icense admin that the
correct version of the icense server tools are nstalled and avalable, before running the tools.

Note: This installs csbla dh L This item wil need to be instaled e s e

To reduce nstalaton tme, we recommend that you dsable any ant-vrus software before contnung.

£ XILINX

Copyright © 1986-2020 Xinx, Inc. Allrghts reserved. Preferences | <fak Cancel
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§. Vivado 2019.1 Installer - Accept License Agreements

Accept License Agreements

" below, ACCESSING, INSTALLING or USING THE SOFTWARE, [ AGREE on behalf of icensee to be bound by the
agreement, which can be viewed by cicking here.

WebTalk Terms And Conditions.

By checking T Agree” below, | aiso confrm that | have read Section 13 of the terms and condifions above concerming WebTak and have been afforded the opportunity
1o read the WebTak FAQ posted at hitps: [fwww, xiinx. com foroducts desan -tools webtal himi, [ understand that [ am able to dsable WebTak later if certan oriteria
descrbed in Secton 13(c) apply. If they don't apply, I can disable WebTak by unnstaling the Software or using the Software on a machine not connected to the

Internet. 11 fad to satisfy the appicable criteria or f | fal to take the appicable steps to prevent such transmission of nformation, | agree to allow Xilnx to collect the
Section 13(a) for the Secton 130).

[ 1Agree

Third Party Software End User License Agreement
By cheding T Agree” below, or ACCESSING, INSTALLING or USING THE SOFTWARE, 1 AGREE on behalf of licensee to be bound by the
agreement, which can be viewed by cicking here.

1 Agree

Copyright © 1986-2020 Xin, Inc. Allrights reserved. <Back —a
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& Vivado 2019.1 Installer - Select Edition to Install

Select Edition to Install

Select an edition to continue nstallation. You

(O ¥ivado HL WebPACK
vado ML WebPACK & the no cost, device lmited verson of Vivado HL Desgn Editon. Users can opbonally add Model Composer and System Gener ator for DSP to ths
nstalaton.

(O VWvado HL Design Edition

Vivado M. Design Edibon nciudes the il complement of Vivado Design Surte toals for desgn, ndudng C-based desgn with Vivado Hoh Leves Synthess, mplementation
verification and device programmng. Complete device upport, Cable drivers and Documentation Navigator are nduded. Users can aptionaly add Model Composer to ths
rstalaton

(®) Vivado HL System Edition
Vivado HL System Editon s a superset of Vivado HL

with the additon of for DSP. Complete device support, cable drivers and
ally add Model Composer to this nstallaton.
(O Documentation Navigator (Standalone)

Yirx Documentation Navigator (Dochav) provides access to Yl technical documentation both on the Web and on the Desktop. This is a standalone installation without
Vivado Design Sute

Copyright © 1986-2020 Xinx, Inc. Al rights reserved.
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£ Vivado 2019.1 Installer - Vivado HL System Edition

Vivado HL System Edition

Vivado HL System

Vivado HL th the addition of Sy for DSP. Complete device support, cable drivers and Documentaton
Navigator are nduded. Users can optonally add Model Composer to this nstallaton.
Cable USB I

Enable WebTak for Vivado to send usage statistics to Xilnx (Always enabled for WebPACK icense)
Install WinPCap for Ethernet Hardware Co-smulaton
Sainch

o assocate Sy for DSP with MATLAB
Enable WebTak for SOK to send usage statistics to Xiinx

Download Size: NA
Disk Space Requred: 44.32G8

Reset to Defaults

Copyright © 1986-2020 Xiinx, Inc. Al nights reserved.
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£ Vivado 2019.1 Installer - Select Destination Directory

Select Destination Directory

O-v )

Select the installaton drectory [ Create program growp entries

D: Ylnx Xinx Vivado Design Tools

Installation location(s) () Create desktop shortauts

ok \ndais [/] Create fie assocatons.
Disk Space Required Apply shortaut & fle assocaton selectons to
Downioad Sze: Y @ Curent user

Disk Space Requred:  20.22G8

FralDekUssge:  18.16G OMusers

Desk Space Avalable: 191.46 GB

Copyright © 1986-2020 Xinx, Inc. All nghts reserved.
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§. Vivado 2019.1 Installer - Installation Summary

Installation Summary
4
VIVADO. diton: Vivado HL System Edition
HUx Etons e

® Production Devices (7 Series)
Design Tools
* Vivado Design Suite (Vivado, System Generator for DSP)
Installation Options
* Launch manager to e for DSP with MATLAB
 Acquire or Manage a License Key
* Instal Cable Drivers (You MUST dsconnect all Xiinx Platform Cable USB I1 cables before proceeding)
* Instal WinPCap for Ethernet Hardware Co-simulation

Installation location
® D:\iinx\Vivado\2019.1

Disk Space Required
* Download Size: NA
 Disk Space Requred: 20.22G8
© FinalDiskUsage:  18.16GB

£ XILINX.

Copyright © 1986-2020 Xiinx, Inc. Al rights reserved. Preferences <Back Cancel
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(5? WinPcap 4.1.3 Setup - X

Welcome to the WinPcap 4.1.3
Setup Wizard

This Wizard will guide you through the entire WinPcap
installation.

For more information or support, please visit the WinPcap
home page.

http: //fwww.winpcap.org

(o] [ o

i e 114 S

( WinPcap 4.1.3 Setup - X

‘ ‘ ) > License Agreement
\ » l'n caP Please review the license terms before installing WinPcap 4.1.3.

Press Page Down to see the rest of the agreement.

Copyright (c) 1999 - 2005 NetGroup, Politecnico di Torino (Italy). A
Copyright (c) 2005 - 2010 CACE Technologies, Davis (California).

Copyright (c) 2010 - 2013 Riverbed Technology, San Francisco (California).

All rights reserved.

Redistnbution and use in source and binary forms, with or without modification, are
ipermitted provided that the following conditions are met:

1. Redistributions of source code must retain the above copyright notice, this list of
iconditions and the following disclaimer.
2. Redistributions in binary form must reproduce the above copyright notice, this kstof v

If you accept the terms of the agreement, dick I Agree to continue. You must accept the
agreement to install WinPcap 4.1.3.

< Back I Agree Cancel

i ol e VN S



} (&7 WinPcap 4.1.3 Setup

4.1.3

( () . Installation options
| 3 J | n caP Please review the following options before installing WinPcap

Automatically start the WinPcap driver at boot time

‘ <Back | instal | | cancel

s ol V1Y S

(37 WinPcap 4.1.3 Setup

Completing the WinPcap 4.1.3
Setup Wizard

WinPcap 4. 1.3 has been installed on your computer.

Chick Finish to dose this wizard.

Frish
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L VIVADO! Lo e

£ XILINX

o setPros
™~ P
boerdy Select one of the folowng aptions
Aandiive O StartNow! 30 Day Trial
7, Marege icerse O Get ¥vado or
(7] View License St 3 Sedect a MATLAB installation for System Generator Vivado 2019.1 - o X
View System Inf
for Wwado 2019.1
MATLAB Version  Status Location
uppor , R2017a/b) of MATLAB were found on this machin...
A3 puechased 13
vebive hace, € 7ou
b guensane 4 Licenne
B rvm have saved ks
FRdMATLAS  Remove Aoply

oo b Byl 4 b e ply 1V IY IS

B Vivado License Manager 2019.1

.J}M

File Help

VIVADO! e vansger

e =] X

£ XILINX

4 GetLicense Obtain Licerse.
o une Seiect ane of the fokowng optrs
Obtan Lcense
Load License: O Start Now! 30 Day Tria
Lcense
Z] Manage License Search Paths

(O Get Vivado or 1P Evaksation Licenses

(O Get Free ISE WebPACK, ISEMvado 1P or Petalinux Licenses

s and waars waing the Ziline seols. ALl puschused I
i

Tou will be saden te the Eiline vebos

oY B V-V E S
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oS o sl

£ XILINX
VIVADO!  Lore e

Certfcate Based Licenses

Load License.

Cick the Copy License’ button to copy & certiicate-based icense (i fie) nto the %APPDATAS (tinid cense drectory, Xinx
acpkcations automatialy detect val, node-docked icenses (*.ic) residng i the SAPPDATA' (it cense drectory.

o License installstion wes successfut C:\Users\Ahmac\AppDats\ Rosming\XinxLicense\icense.tc

—

(plost) it (3 pma 1110 S5

A M‘yw&)z a\.gVivadO)b'_é‘ (’j LJ?‘JA d,::%.) rbu‘ Sy D

ISE 1531 p 5 s 5 i1 ==Y =¥

(b e s Al e OF KaS 4 45 o XILINX &5 2 b= 33l 5 ISE Design Suite |33l
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% | XIUNXJISE.DESIGN.SUITEv14.6 - o X

- T €

- v 4 » ThisPC > Local Disk (D:) » Software » XILINXISE.DESIGN.SUITEv146 v Search XL O
& Gulct secams Name : Date modified Type Size
ainstall 41720 File folder
- ‘ bin 417201510:50 PM  File folder
B This PC common Fill folder
8 Desktop Crack File folder
A Documents data File folder
; edk AN7/20151050PM  File folder
idata 4 102PM  File folder
& Music i & 102PM  File folder
) Pictures labtooks 1772015 11:02PM  File folder {
W Videos Microsoft.VC90.CRT 4 File foldes
% Local Disk (C:) Microsoft.VC0.MFC File folder
- Local Disk (D) mg File folder
w My Passport (F) planshead Fie folder
planahead_wp File folder
s MyPassport (F:) sysgen File folder
& Network webpack File folder
&) autorun.inf Setup Information 1%8
£ winfo.exe Application 741 KB
£ ssetup.exe Application 748 KB
- = e
o s J.!. [ B Y JS.Z
S S . . E E .
(\—\V Jg.»)bj.w «<° 03 next S MJS ol )La &3 o o= DL
ISE 14,6 Installer = x
€ Welcome
‘ We are glad you've chosen Xlinx as your platform development partner. This program willinstall ISE
\ design environment, Software development kit or Lab tools.
You il need to have administrator privileges in order to instal this software on Windows operating
systems.
For the product you select to install, we recommend that you identfy a directory that does not
contain an older instalation of the same product version.
Wota - To reduce instalation time, we recommend that you disable any anti-virus softvare before
continaing.
ISE 14.6 Installer
> Welcoma
Accept Licanse Agreements
Select Products o Lnstall
Select Installaion Opeions
Inetatianon

Copyeghe (¢) 19952013 Xamm. 1nc. Al sghes

UINL e Xiow fogo and_ ot desgrannd
rands mcuded heren are Tademarks of Xirs.
Inc, Al cther Tademarks e De opety o
our e,
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ISE 14.6 Installer A X

Accepl License Agreements (1 of 2)
Please read the following terms and conditions and click the checkbox below it to indicate that you
I E accept and agree.

XILINX, INC ﬂ
END USER LICENSE AGREEMENT
CAREFULLY READ THIS END USER LICENSE AGREEMENT ("AGREEMENT"). BY CLICKING THE

"ACCEPT" OR "AGREE" BUTTON, OR OTHERWISE ACCESSING. DOWNLOADING, INSTALLING OR
USING THE SOFTWARE, YOU AGREE ON BEHALF OF LICENSEE TO BE BOUND BY THIS

AGREEMENT
ISE 14.6 Instalk IF LICENSEE DOES NOT AGREE TO ALL OF THE TERMS AND CONDITIONS OF THIS AGREEMENT,
DO NOT CLICK THE "ACCEPT" OR "AGREE™ BUTTON ORACCESS, DOWNLOAD, INSTALL OR USE
Welcome THE SOFTWARE AND IF LICENSEE HAS ALREADY OBTAINED THE SOFTWARE FROMAN

% AUTHORIZED SOURCE, PROMPTLY RETURN IT FOR A REFUND.

Select Products to Install

1. Definitions
Select Installation Options
Select Codes” means any FLEXIm license key, license file, license manager, dongle or other
Installation key, code or information issued by (or on behalf of) Xilinx that is necessary to downioad, install. operate

and/or regulate User access to the applicable Software

“Bitstream” means a machine-executable. binary form of a core used to program a Xilinx Davice L'
¥ laccept and agree to the terms and conditions above.

¥ 1also accept and agree to the following terms and conditions
Om'gk(d 15952013 Mo, Inc. AL rgh== | confirm that I have read Section u&ummmmmw&r&mmmmawn

opportunity to read the WebTak FAQ posted at http: //w /. 1 agree to allow Xilinx to collect the
E,’:‘,;‘;""""“""?"" I Sarkn 1360 for the epaos s S 1301 - ebebard hat | ahe o casbte
Inc. Al other mademarks ae the propenty of WebTalk later if certan oriteria described in Section 13(c) apply. If they don't apply, 1 can disable WebTak by uninstaling
thelr respective owners, the Software or using the Software on a machine not connected to the internet.

<sack | [Iy |c-u||

ISE i Jol 00 VWA ISSS

(V=14 L}ii)rgj&\)next Ls@_)fjobjbé\bﬁf&_:J’J.:Je-tgcﬁdﬁ:)bo)l.gjs

ISE 14,6 Installer = X
& Accepl License Agreementls (2 of 2)
Please read the following terms and conditions and click the checkbox below it to indicate that you
accept and agree.

CAREFULLY READ THIS COLLECTION OF INFORMATION AND LICENSE AGREEMENTS. BY -
CLICKING THE "ACCEPT" OR "AGREE™ BUTTON, OR OTHERWISE ACCESSING, DOWNLOADING,
INSTALLING OR USING THE SOFTWARE, YOU AGREE ON BEHALF OF LICENSEE TO BE BOUND BY
THIS INFORMATION AND LICENSE AGREEMENTS (TO THE EXTENT APPLICABLE TO THE SPECIFIC
SOFTWARE YOU OBTAIN AND THE SPECIFIC MANNER IN WHICH YOU USE SUCH SOFTWARE).

IF LICENSEE DOES NOT AGREE TO ALL OF THE INFORMATION AND LICENSE AGREEMENTS

BELOW, DO NOT CLICK THE "ACCEPT" OR "AGREE" BUTTON ORACCESS, DOWNLOAD, INSTALL

i S OR USE THE SOFTWARE: AND IF LICENSEE HAS ALREADY OBTAINED THE SOFTWARE FROM AN
AUTHORIZED SOURCE, PROMPTLY RETURN IT FOR A REFUND.

Welcome E
- Part One: Overview.
R T The following information applies to certain items of third-party technology that are included along with
Selece Installsslon Options certain Xilinx software tools
Select Destination Directory
Installation The Xilinx Embedded Development Kit (EDK) is a suite of and other gy that |

Licensee to design a system for use in 3 Xilinx Device. EDK includes,
among other components, (3) the Xilinx Platform Studio (XPS), which is the development environment,
or GUI, used for designing the hardware portion of an embedded pmcsssot system; and (b) the Xilinx

Software Development Kit (SDK), which is an integrated yto
XPS, that is used to create and verify C/C++ icati SDK is also made
available separately from EDK.

Copyrght (q 19962013 Xiew Inc. AL 9 || iconsee’s use ofthe GNU compi ibraries and utiifies) that are supplied

YIINX the Ximx logo and other desgnated | with SDK may cause Li s
brands included heren are rademarks of Xl i -

::w.m e dFIaomptandagr«toﬂmunnsandcoﬂdiﬁousabwe.

(or board-support package) to be governed by —'J
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ISE 14.6 Installer X

Select Products to Install

(.
’ = Edition List
~ € ISE WebPACK

€ ISE Design Suite Logic Edition
€ ISE Design Suite Embedded Edition
€ ISE Design Suite DSP Edition

€ Lab Tools - Standalone Installation

ISE 14.6 Installer

Disk S uired : 18601 MB
Accept License Agreements pece qu

~> Select Products to Install
Select Installation Options - Description of ISE Design Suite System Edition

TInstallation This installation contains everything you need to do a complete system design. It indudes ISE
Design Suite Logic Edition, the Embedded Development Kit (EDK) and System Generator for DSP.

Copyright (c) 1995-2013 Xiew, Inc. Al rghts
reserved.

Inc, All other vademarks e the ooperty of
ther respective owners,

<ok |[ wwt> | conce

(Mwbdw)ISEM&|f:\—Y' JS.&

ﬁ)@‘)next}é@uw.bu@}f\—\‘\ JQJJML«AQM)[;J{.J}L;om)J

ISE 14,6 Installer - X
a7 Select Installation Options
’ Select the desired installation options below. Selection of these options may result in additional
~ programs being run at the conclusion of the installation process.
8 : ¥ Use multiple CPU cores for faster installation

Enabiing this option will speed up installation but may siow down other active applications,
[ Acquire or Manage a License Key

Install WinPCap for Ethernet Hardware Co-simulation
Install Cable Drivers

ISE 14.6 Installer

Accept License Agreements cl | LI
Select Products to Install

-> Select Installation Options SthIDeseloaAll
Select Destination Directory
% Z Description of Enable WebTalk to send software, IP and ...

Note: WebTalk is always enabled for WebPACK users. WebTalk ignores user and install ~
pref when a IS g d using the WebPACX license. If a design Is using a
device contained in WebPACK and a WebPACX license Is available, the WebPACK license will
always be used. To change this, please see Answer Record 34746

DESCRIPTION: WebTalk provides a means for you, the customer, to provide Xilinx with
Ceoyrghe () 1995-2013 X, Inc. Al fghes | | information about what features of our FPGAS are being used In your designs and what parts
m'"u"n Xirx logo and cther desgraned || OF ISE Design Suite software and IP are being used to complete the design. One of the

brands incuded heren are tademarks of Xiinx, ses of the WebTalk feature is to assist Xilinx in understanding how its
lnumm’?nhmd g“.’:‘?:y,'_,_“r? PR ol Coinic “acidodll PN, s i ,3_4EL_U‘|__,A — :_g___,_-__.;. L‘

ther nespective owners,
et |[(vet> ]| o |
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ISE 14,6 Installer — X

Select Destination Directory

(—
: I S E Select the directory where you want the software installed.
DESIGN SUITE | i itinx Browse... I

Install location(s) :
C:\Xilin\14.6\ISE_DS
Disk Space Required : 18601 M8
Disk Space Available : 18276 MB
ISE 14.6 Instalier

Welcome

Accept License Agreements

Select Products to Install

Select Installation Options W Create Start Menu and Desktop Icons

-> Select Destination Directory Select a Program Folder

Installation
This name will appear in the Start Menu > Programs list.
| xilinx Design Tools >l

W Tool preferences and file association
Import tol preferences from previous version and change project file association to ISE Design Sute System Editon 14,6

Copyrighe (c) 1995-2013 X, Irc. Al righs
reservec.

JGLINX, the Xiew logo and other designated
trands mcluded heren e Tademarks of Xiinx
Inc, A¥ other tademarks e the propeny of

ook |[ met> | coce |
(MW)ISE?AJ’bAZ\—\'VJQ
g sl s anl s esg lyinstall g a ST S sles ol s
ISE 14,6 Installer - X

Installation

6.
’ Options Summary
\ | S E Install Location(s):

f\Xilinx\ 14 6\ISE_DS
Edition : ISE Design Suite System Edition
Program Group: Xilinx Design Tools 1

ISE DS Common

Install Location: - \Xir\ 14 6\ISE_DS'\common

Module: ISE DS Common

Option: Scrpt to nstall VC+= runtime lbraries for 3262 0S
Option: Scrpt to nstall VC++ runtime lbraries for 6452 0S

ISE 14.6 Installer
EDK
Welcome install Location: f \Xdinx\14 6\ISE_DS\EDK
Accept License Agreements Module: EDK
Select Products to Install Option: MB Linux Toolchain post #nstal
Select niasiiunion Opyens PlanAhead Analysis Tool
Salact Qestination Diractery install Location: f \Xdnx\14 6\JSE_DS\Planihead
-> Installation Module: PlanAhead Common Fies
Option setupEnv bat
ISE

Install Location: f-\Xikrx\14 6\ISE_DS\ISE

Module: Design Environment Tools

Module: WebPACK Devices —
Module: Edttion Devices

Copyriche (¢) 19952013 Xiinx, Irc. Al righss | Option: Install WinPCap for Ethemet Hardware Co simulation

reserved. Option: Install Windows System Generator info XML

XGUINK the Xiex logo and cther desigrated | Option: install MSVC 2005 Redistrbutable Fles

brands incuded herein are Tademarks of Xiinx. | Option: Install Cable Drivers

Inc. Al crher wademarks e the preoety o | Ontion Configure Web Talk |

therr respective owners,
<ok N pwat | conce |
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€ Select a MATLAB installation for System Generator 105 146 - 0o
Choose MATLAB for System Generator 105 14.6

VAT Vo[ [fcin

“Unsupported Mo versions of MATLAB were found on this machine. Chck “Help: for more mformat... Bmmnnnnnm %

XILINX

(e b bL3,D ISE wai ol ot V=Y S5
o g V=Y0 ISKE iles aalsl s .Vﬁij&\)finish é@ﬁ6>ﬁ¢;p6\oﬁ%suuﬁ@¢w5\@
Get My Purchased (s 438 V-Y0 o wilens ) il o asl et a5 bg o a5 555 0 5L
S &S 3IV=Y1 s wiles 5633 manage Xilink Licenses s (g5, e 5 05,5 il |, License(s)

oS o 2l il e 15l e 5 sy s Oles 3 &S Y LU load licenses

§. Xilinx License Configuration Manager

Acqure alicense | Manage Xiinx Licenses |
Select ane of the following options
" StartNow! - 30 Day Trial (o Bitstream)
' GetFree Vivado/ISE WebPack License
€ Start 30 Day Evaluaton
' GetMy Purchased License(s)
" Locate Existing L:L?e(s)

Description of the above selected option

Get all purchased licenses and start using your Xiinx software. You wil be taken to the Xiinx website where you can generate a kcense for al Xinx
software and IP you have purchased. Once your icense fil is generated, the "Manage Xiinx Licerses” tab wil open to enable you to configure your
system to use the icense.

About... Next Close

(MY J"f) ISE gﬁ.\a.a J"J" \-Yo JS.:.

A



$ Xilinx License Configuration Manager - [u]

Acqurealcense  Manage Xinx Licenses |

based hcense (ic fle) nto the local .Xilinx drectory. X (. ng N the local Xinx
drectory.

Load
To pont 10 a floating server icense, or to pont to kense:

Instructions: Cick the Load License " button to either load a response XM file nto XLOM to activate your machine for Xilnx tools and IP, or capy a cersficate-

x

10 make these settngs outsde of ths appicaton.) Exampes: X
oo _Licese Fue [
wcose e [
HIDOEN

¥ Hide Bultn Free Licenses.

Local System Information
3 Ahmad-vAIO
Network Interface Card (NIC) 1D:

C: Drive Serial Number:
FLEXID Dongle ID:

<6770a21

(¥ L) 1SE i Jol o1 V=Y IS

[t ] _om | |

.;;uw_ﬂt;,bu,\,:&j.spd‘.?w,bstp; S S 5 e en |, close Ll

M&A@l)s@safiwajﬁ-44_;)5-MUJ{Ul).élp&d;}&ﬁr@ﬁli@j\@éw&iw

AuS i gy ISE Suit u138! py la!l 7
09331 @ 23S i 9y 41381 a3 &S e 33 2

A2p Xilinx\14.7\ISE_DS\ISE\lib\nt64

libPortability.dll & s&awl 9 35 a9y .3

libPortability.dll.orig sy .5,

Iy ol peel & 22325 libPortabilityNOSH.dll 3! 5 <2 .4

adgy ylad 33 9 220 3.5 libPortability.dll «
.55 paste

9 235 libPortabilityNOSH.dIl 31 S s lsaxs 5

w33 33 5 ol
Iy ol Xilinx\14.7\ISE_DS\common\lib\nt64
4.5 Paste

Xilinx\14.7\ISE_DS\common\lib\nt64 _«,sl & .6

@ 9 03)S lag |y libPortability.dll 5 s29
Auas (uali yo2 |ibPortability.dll.orig

4 |y libPortabilityNOSH.dII ayal pean 33 7

a3 ab 4045 libPortability.dll

ISE 153 58 0 atemy Jo= ol 2 V=YV S5
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FPGA cla 5, L bl
AVATSMINI 355805 5 b lsT —1=¥—)
Wl o3 1l (S G b S S (sla a5 bl L sFPGA L LS « 55,5 5 slae 4 AVATSMINI 5
vy

55 o s Shae sk 4 .o XILINX 5,5 SpartanT sl sbs 51 XCVSLXA g 2315 ulad 5 5 ol

sl oy 53 OT10 o b oled 5 sl ods > b N § &g w3 5 YU gla sy

Wl 0 03,51 1=YA S5 5 VYA IS 555 S gled 5 ol SLs Sk

XCF04 Flash
| PROM

1x Internal

Programmer = . > 92x 10
(ITAG_SMT3) )

hsLn:rsig;ru “ " Xilinx FPGA - 8x Dip SW

o SPARTAN6
XC65LX9-2TQG144

1% LCD2%*156 |[«— > | _ 8x LEDs

zl: Oexs'(r: ﬂ: }‘ i -« 4x Push Botton

AVATSMINI of Zls S 5l 1V -YA JS5



‘USB JTAG

T

Con

A

JTAG (8X DIP SW |8X LED|

arsAVABSMINI-V20 “H
e PV

WWW.DSPCore.ir

l,|w’r.l:ubx,h)-'.5)$‘

LCD2*16CHAR| [4X Push Button| (power KEY  Power IN

AVATSMINI 5 5 JS" glei i VY4 |3

‘sl s sl aslsl 53 AVATSMINI 3 e olain 3l &y

SPARTANT o3l 5ls 5 XCISLX? (5 ail 5 shls ®

FPGA (55, a4l 5 gl XCF+ £S dbasl> gl ls @

bf)l}f‘ﬁjﬂ@)Ly‘SgLa»‘USB Q)ﬁQ)MJTAG SMTTQ&]"")&J‘";)J&&‘J‘J.

LS e b

Joibe Jlasl s FPGA (sl 4l 035 L s 53 S YXYV oS e g @

Jadle  adss Gl p YXYY s, 5SS (g5, oV 5 YV el 05 s O ed )3 ®

o SUS ¢l SMA oSS (glls e

ASE)U&,J.,\.QL»&L“}L;\I:COM Q)ﬁ&)ﬂ@g}%\d&ﬂ‘SdlﬂﬂMUSB Q)ﬁd‘)"}.
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w15 & DATA Jlesl Cgr b oia DIP SWITCH s1s S, »

ail 5 a4 (L) DATA Jlesl g (ol ulS sue Sl @

s e esls Ll g LED sie oot e

35 Sss 0 Mhz ol e
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NEXYS AY™ FPGA BOARD REFERENCE MANUAL s, L tsT —Y—¥—1

S slls Nexys AY s ool eslizad (gl esbel 5 JolS Jlizes Jlde anw 55 o5 ol S Nexys AY s
s Ethernet (USB sla ) 5 45 5o 5 (Xternal memories) = s abasl> YL s b L S5 FPGA
sy B o3l 51 S 5 sl e (3l oly 5 b 6l oS S Wl e oS ABL 0 b nla

MEM Jlizs O 585, bos ) gunies cG:.wg_JL:,i TP g o v K ke sbls ramen 5 ol
%bd\ﬁl:m:da o 3= Nexys AY 4;'45.&5[;'&»62-‘5]5-/6;))) NECR u-i*’\‘":)‘}g*)“l‘ c.,\JJSCA.ijﬁJ
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Artux-Y FPGA b olasin 1 V=) Jyi

Product Variant Nexys AY-\« T
FPGA Part Number XCYA)«+T-YCSGYY<C
Look-up Tables (LUTS) Wi
Flip-Flops VY UA
Block RAM v,0AA Kb
DSP Slices \x
Clock Management Tiles 1

sl 0l 03,51 VY I 5 SGlld @) 5o 4 Artux-Y FPGA il gla i

T " Bk
——r R E— .

ARTUX-Y FPGA il sla isw 1\ -YY S

Y¢



Artux-Y FPGA lasein @ Y=Y J gl

S axksd o 2 S axk -
\ (Power jack) 1 JTAG port for (optional) external cable
Y (Power switch) %% Tri-color (RGB) LEDs
v USB host connector VA Slide switches (1 1)
§ PICY ¢ programming port (factory use) 14 LEDs (V1)
° Ethernet connector Y. Power supply test point(s)
| FPGA programming done LED Y\ Eight digit Y-seg display
vV VGA connector Yy Microphone
A Audio connector v External configuration jumper (SD /
USB)
q Programming mode jumper Y MicroSD card slot
Ve Analog signal Pmod port (XADC) Yo Shared UART/ JTAG USB port
X FPGA configuration reset button v+ | Power select jumper and battery header
\Y CPU reset button (for soft cores) YV Power-good LED
VY Five pushbuttons YA Xilinx Artix-Y FPGA
\$ Pmod port(s) Yq DDRY memory
\o Temperature sensor

Yo
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Cin
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2 ISE Project Navigator (P.20131013) — X
File Edit View Project Source Process Tools Window Layout Help

DPEd L ebxvwe| 2288 2RIRA elrce)e
start «048 x|
& Mew Project Wizard
Welcome to the ISE® Design Suite
TerSETrTy “Create New Project
Speafy project location and type.

Recent projects
Double dick on a projectin the list below to open

Enter a name, locations, and comment for the project

Name: | adder

Location: |Dr\New folder\adder

Working Directory: | D:\New folder\adder
Description:

Additional resources.

Tutorials on the Web
Desian Resources.
Application Motes

Select the type of top-evel source for the project

Top-level source type:
oL

ot =
\

3 >
[5] comsoe @ Emors £, warnings [34 FindinFiles Results

ojjﬁbbﬁ|@@52"—\"}§.\i
.mljda‘)nextjobﬁbj‘)b b‘)D'- )fQLM:MY—‘ﬂ J.i..l.,\.g[».k e.l.i‘:)'l;. o.li.lq-é‘&’r.&..p).}

& ISE Project Navigator (P.20131013) - X
File Edit View Project Source Process Tools Window Layout Help
DPEP L[ dnDExwa| -[2rRRARIRAR RipcLlQ

[start o0& x|

& New Project Wizard
‘Welcome to the ISE® Design Suite

Project commands

“ Project Settings
Spedfy device and project properties.

Select the device and design flow for the project

Property Name Value
EELETER Evaluation Development Board MNone Specified ~
Double click on a project in the list below to open Product Category All ~
Family Spartant -
Device XCESLXO ~
Package QG144 ~
Speed -2 ~
1
Additional resources Top-Level Source Type HDL ™
Tutorizls on the Web Synthesis Tool XST (VHDL/Verilog) v
Design Resources Simulator 15im (VHDL/Verilog) -
Spalication Hotes. Preferred Lanquage VHDL ~
Property Specification in Project File  Store all values ~
Manual Compile Order a
VHDL Source Analysis Standard VHDL-93 >
Enzble Message Filtering O

Eeie | Mare Info <Back H Mext > || Cancel

3 >
[5] console @ Emors [\ Wamings [ Find in Files Results

Sp Oledas s Y-¥ JS..'&
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2 ISE Project Navigator (P.20131013) - D:\FPGA_CODE\adderadder.xise - X
File Edit }6« Project Source Process Tools Window Layout Help

DB3Ad| L]

) View: @ 18} mplementation O
Hierarchy

&
G| 6 adder

5 £3 xcbshd-2tqgl44
Empty View -

& New Source Wizard

o

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

The view currently contains no fles.

You can add files to the project

using the toobar at left, commands
& from ?m Project il m by {{_IP (CORE Generator & Architecture Wizard)
=] using the Design, Fies, [2] Schematic
m [ibraries panels, 2] User Document

Use: i [ Verilog Module

[¥] Verilog Test Fixture

» | € NoProcesses Running [ VHDL Module File name:
= [ VHDL Libras adder
£ | No single design module is selected. B. VHDL ,,“k;’;e [fun |
9| @ %  Design Utilities [ VHDL Test Bench Logation:
% R Embedded Processor [0:FPGA_CODEadder =]
m

[ add to project

& Stat B Desgn ) Fles () Lbraries
Console EY=R-)

| >

<1 o

[ consde @ Erors f\ Wamings (8 FindinFiesResuits

SOURCE sl : Y-¢ |
.JQLSUMY—OJﬁix&m‘)ugq-)ﬁjdb_j)j@\j&@dojq:;.;)b

3 ISE Project Navigator (P.20131013) - DAFPGA_CODE\adder\adderxise - X
File Edit View Project Source Process Tools Window Layout Help

OD3EFIL K DEX[wa| =P PR 2E]

[Design ~08 x|

[ | View: ® {8} mplementation ) [ Simulation

] | Hierarchy '~

Fi! ga:::bzgz: 144

a * 9 & New Source Wizard

2= Empty View

& Th ty contains no f ©

& e view currently contains no fles. s or modie.

You can add files to the project Spectfy ports for mocie

] using the toolber at left, commands

B from the Project menu, and by Module name |ful_adder

— using the Desion, Fles, and

o Ubraries panels. Port Name Direction MsB

Use: v input

#2 Mo Processes Runring input

input
output

No single design module is selected.
¥ Design Utilities

input

IR IN

input

input

input

DDDDDDDDDDE

& St B3 Desgn U] Files D) Libraries

| Console +0ax

| ~

ﬁ_}f&b‘g)‘gaw:*—op
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& ISE Project Navigator (P.20131013) - D:\FPGA_CODB\adderadderxise - [full_adder.v*] - x
File Edit View Project Source Process Tools Window Layout Help - & x

D@ L[ybbx(we| [ 2r8R A

Desgn  eO0s8x| s // Project Neme: q
[5] | View: @ £8 implementaton O [ Smulation 10 // Target Devices:
Hi by — 11 // Tool versioms:
& | Hierarchy 12 // Description:
6] adder - 13 //
5 €3 xchshd-2tqgldd =| 12 // Dependencies:
e “[)fhs full_adder (full_adder.v) 15 I/
= @ 16 // Revision:
& BN/ fevinion 0.01 - Tiie creatsa
A 18 // Bdditional Comments:
: o /"
% | 20
] L R N R R e e
| 21 -timescale lns / lps
% | 22 module full adder(
—| 23 input &,
Q| 22 input B,
P | 8 NoProcesses Rumning | = input Cin,
-l —| 26 output 5,
7, | Processes: full_adder 27 output Cout
2| = L Design Summary/Reports 28 )
. Design Utilities 29 xor ul (AxorB,A,B);
e User Constraints 30 xor u2(S,AxorS,Cin):
B)  Synthesize - XST 31 and u3 (AxorBandCin, AxorS, Cin) ;
T2 Implement Design 32 and u#(AandB,A,B);
€2 Generate Programming File 33 or u5(Cout,AandB,AxorBandCin);
@ Configure Target Device 34
@4 Analyze Design Using ChipScope 35 endmodule
36
v
G >
& Strt B Design L] Fles [ Liraries @ full_adder.v® <1k Design Summary a]
Console o0& x

Started : "Launching ISE Text Editor to edit full adder.v".
Launching Design Summary/Repert Viewer...

p— Ny YT

s aebp Jama 1 YA ISS
554 bog e AVATSMINLUCE LG 5155 655 sla s 3503 055 aiein Sl das 6 Al 55
I (Al | ab g e L1 s gt slead 5L 5 AeS g 5 5 ol ea (sl DVD Sl bl 0) IS 0 eslizu]
S o 2l Y-V JSe asles a1 soUrce S

B ISE Project Navigator (P.
[B File Edit View Project

CODE\adderadder.ise - [full

erv] - x

Tools Window Layout Help REN
FEFTIE JfrrpRrRAmsTo[rer=L[¢
[Desien 9 // Project Name: .
] | Vew: @ 3 implementation O B Simuaton 10 // Target Devices:
Hi hn 11 // Tool versions:
5| | Hierarchy 12 // Descripsion:
I g adder _, 13/
== 5 €3 wchsbo-2tagias | =
2| [ full adder (full addera) 15 s | @ NewSource Wizard X
& “ | 18 /7| € Select Source Type
= —=| 2w Selectsource type, fie name and s locaton.
Al 18
% 15 /f
] 20 i/ BMM File Y74
— 3 21 “ti |@* ChipScope Definition and Connection File
- PARRETIETY ll  mplementation Constraints File
i {_IP (CORE Generator & Architecture Wizard)
@| 2a IMEM File
P> | 82 NoProcesses Running @ = [£] Schematic File name
— - 26 [2] User Document =
74, | Processes: full adder 27 Verilog Module board
ot Design Summary/Reports 25 ] Verilog Test Ficture
5 :
Design Utilities: =t [id VHDL Module L
s User Constraints 30 [ VHDL Library D:\FPGA_CODE \adder
- Synthesize - XST 31 [#] VHDL Package
o Implement Design 32 ] VHDL Test Bench
Generate Programming File 33 B Embedded Processor
Configure Terget Device s
Analyze Design Using ChipScope 35 en
38 4
Add to ct
Add to projet R
Start Filk Libr
~ = TR &S o= e e [ao> ][ o
Console w08
I INFO:HDLCompiler:1845 - Analyzing Verilog file "D:/FPGA_CODE/adder/full adder.v" into library work
INFO:ErojectMgmt - Parsing design hierarchy compleced successfully.
< >

Console @ Erors I\ Wamings g Findin Fles Results

SOURCE sl 1 Y-V K&
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53 YA S Sl | AVATSMINLUCE ot 1s Db siee iy 0 1 finish .o snext &4 olaks b

S o IS0 il 1y e s w5 0SS el 5L (5 e ey

& ISE Project Navigator (P.20121013) - D:\FPGA_CODE\adder\adder.xise - [board.ucf*] - X
File Edit View Project Source Process Tools Window Layout Help & x
CD2AdifsoExlvwel ~irrpp 2Rz meisvirerie
[Design ~O08 x| E[ a5 #ner "pgET; ~
[ |view: @ {8} implementation O Hf Smulation 5= 46 #NET :
~ — 47 #NET
(5] | Hierarchy e
H adder = a9
2| 2 €3 xcbsha@-2tgglad = =0
G i [Feh full_sdder (Full_adder.) 51
F] a8
= — 53
A 54
o 55 =
E A =14 #NET "io EXPIOZS =
— * 57 #NET "io_EXPIO<S52>" Loc =
n % 58 EXPIO<S =
= = -
@ €0
| B2 NoProcesses Running Q| e
= _— &2 7
7 | Processes: full_adder =3 .
2| Design Summary/Reports &4 "io EXPIO<59>" LOC = "P&E"
— Design Utilities €5 #NET "io EXPIO<E0>" LOC = "Pg4"
1} User Constraints 66 #NET "io EXPIC<E LOC = "P&2";
Synthesize - XST &7 #NET "io EXPIO<62>" LOC = "Pel1"
Implement Design 68 #NET "io EXPIO<63>" LOC = "B59"
Generate Programming File 69 #NET "io EXPIO<E4>" LOC = "pIg"
Configure Target Device 70 #NET "io EXPIO<ES>" LoC = "ps7"
{@%  Analyze Design Using ChipScope 71 #NET "io EXPIO<6 10C = "P56";
72 #NET "io EXPIO< LOC = "ps51"™
73 #NFT "in FXPTOC Ton = wpsaw h
< >
& Start P Desgn U] Fles 1) Lbraries E full_adder.v =] Design Summary (<JIE] board.uck* 8]
Console 08 x
4y INFO:ProjectMomt - Parsing design hierarchy completed successfully. ~
Started : "Launching ISE Text Editor to edit board.ucf".
v
< >

Console @ Erors 1\ Warnings 3§ Find in Files Resuits
ol olaby  Y-A IS
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File Edit View Operstions Output Debug Window Help

Daiw [mofiswe
|IMPACT Flows +08x
| =% Boundary Scan

[2] SystemACE

~[£] Create PROM File (PROM File Format...
(=] WebTalk Data

iMPACT Processes +08x

Console «+08 >

1< >

|2 console @ Erors )\ Wamings

FIEIFIEEE

BIT LU sbul: Y4 S

Y=\ Jg.&)rf) = b initialize Chainj ob; = &:.15 [y )L’ & oz D

@ File Edit View Operstions Output Debug Window Help - 8%
ECIREE RS
| MPACT Flows Ba=-E3
| =8 Boundary Scan Add Xilink Device... Ctrl+D
- [2] SystemACE Add Non- Ctrl+K
----- =] Create PROM File (PROM File Format...
[2] WebTalk Data
Cable Auto Connect
Cable Setup...
Output File Type 3
iepol
Right click to Add Device or Initialize TTAG chain
IMPACT Processes +0F X
Available Operations are:
ming
evicg
ing Cl
@ Boundary Scan
5[] Consale 08 x
— ~
on
v
rge| ¢ >
[ console o Errors. _ﬁ Warnings
—‘ [No Cable Connection [No File Open | [ [ .

Y1 UK
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Assign New (s a5 5 03 5 SIS sl ool (5 atan (55, NS RRE cancel . 5N0 wslsl ;s

~° ubﬁ;‘ b ol Jl;;:‘ S bltJ.LLe ojjﬁ: %3 oﬂﬁ-ﬁ e 3D (Y—\\ Jg..;)m.v) ~° ‘) Conﬁguration File ...

=

@ ISE iMPACT (P.20131013) - [Boundary Scan] - [m} X
E File Edit View Operations Output Debug Window Help - F %
DPE XDbxunmi  2Ofew
APACT Flows +05F x
- =% Boundary Scan i ]
~[£] SystemACE - -
- [2] Create PROM File (PROM File Format... i I
I —.
- [2] WebTalk Data Get Device ID
Get Device Signature/Usercode
®{  Read Device DNA
DO Add SPI/BPI Flash...
Assign New Configuration File...
Set Programming Properties...
Set Erase Properties...
Launch File Assignment Wizard
Set Target Device
APACT Processes +05F X
‘wailable Operations are:
= Get Device ID
= Get Device Signature/Usercode
= Read Device Status
= Read Device DNA
@ Boundary Scan
‘onsole 08 >
done. ~
PROGRESS_END - End Operation.
Elapsed time = 0 sec.
v
>

El Console o Errors L Warnings

BIT Jb ol Y-\ e

[Confiquration |Diailent JTAG-5MT3 [10000000 | [

Wilas 5 03,8 SIS Caly ol (5 it 555 005 s o 50 0l 5L 5 6 iy aalsl 5 bit sl sy
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13 ISEIMPACT (P.20131013) - [Boundary Scan] - O x

2 File Edit View Operstions Output Debug Window Help -

DPEH[¥DBXxumm: #mo LR

MPACT Flows

- 28 Boundary Scan

- |2] SystemacE

- [£] Create PROM File (PROM File Format...
&[] WebTalk Data

+08x

T —
Get Device ID
xcBsl
Al andg et Device Signature/Usercode
O~ OneStepSVF
One Step KSVF

Read Device DNA

Add SPI/BPI Flash...
Assign New Cenfiguration File...
Set Programming Properties...

Set Erase Properties..

IMPACT Processes +0O8 X
Avalable Operations sre Launch File Assignment Wizard
Set Target Device
B Boundary Scan

Console ~0O8 %

Jp INFO: iMPACT:501 - 'l': Added Device xc€slx9 successfully. -~
v

>

<
Console €@ Eors A\ Warnings

Configuration | Digilent JTAG-SMT3 [10000000 | [

LaLSJJJ)JL‘,&H.;Q\‘,Sdnj:v..iJaijﬁsﬂng)‘ul.'sﬂSJ..J:L_’o.L.':oﬂ;flqgldz_.U;e\.gy\fL;wJﬂ

.JJSeML:;.AbLAde-})}'-

uLxFPGAsﬁL;,)\JY—WJQ;,uwLs:ﬁ/\‘_;am@?&“um,;‘_;uuﬁjmm\p:w,g

A8 b

A B As Be As Bs Ar Be A B A R A1 B A& B
] 1 1 | ] 1 1

A7 B Cav As Be Cams As Bs Cins Ar Be Cing Az B Cias A B Cam2 A1 Bi Gt A B

Full Adder Full Adder Full Adder Full Adder Full Adder Full Adder Full Adder Half Adder

S S7 Coms 56 Coms S5 Coms 54 Coms S Contz 52 Cou1 51 Como 50

S8 57 S6 S5 5 53 52 51 S0

‘;ﬁAdexJSC.T:Y—\\‘JS.&



5 Slke ey 2l

(58 K ,) RING COUNTER
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module ring_ctr #(parameter WIDTH=4)
(
input clk.
input rstn,
output reg [WIDTH-1:0] out
%

always @ (posedge clk) begin

if (!rstn)
out <= 1;
else begin

out[WIDTH-1] <= out[0];
for (inti=0;i < WIDTH-1; i=i+1) begin
outfi] <= outli+1];
end
end
end

endmodule

A8 Ky, VRILOG gla S Y- I3
Cyad VY IS oS o 0852 L2 SIS 5 s sl s b (s 2 i 5 VL sls S 5l eslizal L
AL e e s A (S350 ek Sl

& |SE Project Mavigator (P.20131013) - DAFPGA_CODE\ful_ader\ful_ader.xise - [try.ucf*]
File Edit View Project Source Process Tools Window Layout Help

DB3EF L koD X|wa| 2R ,RAREmcseres
|Desian 08 x| 44 #NET "io EXPIO<39>" LOC = "F1007;
[ | view: ® {8 implementation O [ simulation 45 #NET "ic EXPIO<40>" LOC = "pggn;

Hicrarch 46 4#NET "io EXPIO<41>" LOC = "P9g";
] | Hierarchy 47 #NET "io EXPIO<42>" Loc = "paT";
ful_ader 48 #NET "io EXPIO<43>" LOC = "pasn;
= £2 xcﬁgxg'thgm‘i 49 #NET "io EXPIO<44>" LOC = "pa4gn;
P B [w]el ful_ader (fFul_ader.) 50 #NET "io EXPIO<45>" LOC = "pa3v;
= [ tryucf @ 51 #NET "io EXPIO<46>" LoC = "PS2";
;J —| s2 NET "cikv LOC = "P14";

A 53 4NET "io EXPIO<47>" LoC = "psT";
- % 54 NET "rsta" LOC = "Ps5";

- 55 #NET "io EXPIO<45>" LOC = "pg4n;

— * 56 4#NET "io EXPIO<50>" LOC = "PE3";
- x4 57 4#NET "io EXPIO<S1>" LoC = mpszn;

6 58 #NET "io EXPIO<52> LOC = "Ps1";
59 $#NET "io EXPIO<53>" LOC = "PEO";
P | €2 Mo Processes Running (5] 60 #NET "io EXPIO<54>" LoC = "p74n;
= - - B = 61 NET "out<0>" LOC = "B7E";
?I: N05|nglede5|gn module is selected. 62 LOC = "pTsn:
S¢ | @@ Design Utilities €3 LOC = "p7an:
— €4 NET "out<3s" LOC = "PET";
A 65 #NET "io EXPIO<5S>" LOC = "PgE";
= 66 4NET "io EXPIO<E0>" LOC = "PE4n;
- €7 $NET "io EXPIO<E1>" LOC = "P&z2";
Fa Ewmm mis TYRTA-coaw TAm — mmEIm.
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Y-t K ks S el (clock_divider) ... ,5 g ediS e 3 ol 0 B ol sl Al 450

Mybw‘wsjﬁdawwd)ju&i

1 “timescale 1ns / 1ps

module clock divider #(parameter dive value = 24999999) (
input clk_59,
output reg divided clk = ©
)5
division value (50MHz/(2*desired clock frequency)) -1

integer counter_value = 0;

11 always @(posedge clk_50) begin

12 if(counter_value == dive_value)

1- counter_value<=0;

14 else

' counter_value<=counter_value+l;
end

18  always @(posedge clk_50) begin
1€ if(counter_value == dive_value)
2¢ divided clk <= ~divided clk;
21 end

PEICI JPPRCCINE 3 S T

JS8)3 58 ol e S35 L skt o oS 1 s ol (s oS 3 1 el sl I3l il I
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1 module ring_ctr #(parameter WIDTH=4)
2 |4
3 input clk,

input rstn,

output reg [WIDTH-1:0] out
);

integer i;

clock_divider dut(

C .clk_50(clk), [_]°L°°[_|"
10 .divided_clk(clk _out) .-
11 ); RST —
12 always @ (posedge clk_out) begin
13 if (!rstn)

14 out <= 1;

B else begin

16 out[WIDTH-1] <= out[@];

17 for (i = 0; i < WIDTH-1; i=i+l) begin
18 out[i] <= out[i+l];

19 end

20 end

and
FAY AL S Ky g ek led 1 ¥-0 S
(55 O 5us-90OHNSON COUNTER
Al edd faate b 4y (S Dpso 4 aS Sl D g OO U L s Jlae K O gils 0l

J)Ls.&wb cJ=YN c.L.IaL’N Lﬁ%)‘Mﬁ‘éW‘é‘o&)wverllog Qj......ul:- oJ.'vJLs.:a

4-bit Parallel Data Output

| Qa Qs Qc Qo |
A A A
Feedback P T
Loop -
L D Q D Q D D Q
FFA FFB FFC . FFD
— CLK CLK CLK CLK a
CLR CLR CLR CLI
Note:
Clock Inversion
J_L » » of output
Clear fed back
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Jate gy O s (6355 w0 s OB s s 2 0l 3 a8 el 2o f 5 Ol Sl YT IS
S o oy o s I5ID (g3sss a4 b s 1 FTQ S s 5

o OlSS e gl apd oo LSS pslle sk o a0 A Sl s et e e D (93555 0 Qs
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Clock Pulse No FFA FFB FFC FFD
0 0 0 0 0
1 1 0 0 0
2 1 1 0 0
3 1 1 1 0
4 1 1 1 1
5 0 1 1 1
6 0 0 1 1
7 0 0 0 1

JOHNSON COUNTER s sleuds (5 6831 11 ¥=V Jss

sl o d 03,51 YA IS 3 eyl opl 4 by e vrilog sl S

module johnson_ctr #(parameter WIDTH=4)
(
input clk,
input rstn,
output reg [WIDTH-1:0] out
)

always @ (posedge clk) begin
if (!rstn)
out <= 1;
else begin
out[WIDTH-1] <= ~out[0];
for (inti = 0;i < WIDTH-1; i=i+1) begin
out[i] <= outfi+1];
end
end
end

endmeodule

JOHNSON COUNTER (slaus: ¥-A IS5
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3 Saolaal

1 module ring_ctr #(parameter WIDTH=4)
2 (

3 input clk,

4 input rstn,

5 output reg [WIDTH-1:0] out

)5

7 integer i;

8 clock_divider dut(

9 .clk_58(clk),

10 .divided_clk(clk_out)

11 );

12 always @ (posedge clk out) begin

13 if (!rstn)

14 out <= 1;

15 else begin

16 out[WIDTH-1] <= out[9];

17 for (i = ©; i < WIDTH-1; i=i+l) begin
18 out[i] <= out[i+l];

19 end
20 end
21 end
22 endmodule

5 5 038 oonds L JOHNSON COUNTER (slass : ¥-4 |
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register logic ey
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logic

Clock —
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https://qgithub.com/FPGADude/Digital-
Design/tree/main/FPGA%Y : Projects/Traffic_Controller Basys
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https://github.com/FPGADude/Digital-Design/tree/main/FPGA%20Projects/Traffic_Controller_Basys
https://github.com/FPGADude/Digital-Design/tree/main/FPGA%20Projects/Traffic_Controller_Basys

[ R T, B UV N
+

+

+

+

+
12 +
11 4+
12+
12+
14 4+
15 &+
16 4+
7

Els 3 kS o 5 L) Olea b 558 SIS & &S s J5be 4 by, 10 Create oneHz_gen.v

e e T o e I

IS T T N N T T S = S S Sy
oF U R WM R @ WD U R Wk @

@@ -0,0 +1,17 @@

“timescale 1ns / 1ps

module traffic_controller(
input reset, [/ button
input clk_leeMHz,
output [2:@] main_st, // LEDs
output [2:8] cross_st // LEDs
E

wire w_1Hz, w_reset;
state_machine sm(.reset(w_reset), .clk 1Hz(w_1Hz),
.main_st(main_st), .cross_st(cross_st));
oneHz_gen uno(.clk_108MHz(clk_188MHz), .reset(w_reset), .clk_1Hz(w_1Hz));
sw_debounce db(.clk(clk_186MHz), .btn_in(reset), .btn_out(w_reset)} );
endmodule

TRAFFIC-CONTROLLER Jyjbe 1 £-¢ S

S g bS5 Sl 5 alKe) e SIS

@0 -0,0 +1,26 @@

+ “timescale 1ns / lps

+ module oneHz_gen(

+ input clk_1@@MHz, // from BASYS 3

+ input reset, // btnC on BASYS 3

+ output clk_1Hz

+ )i

+

+ reg clk_1Hz reg = @;

+ reg [25:8] counter_reg;

+

+ always @(posedge clk_1@8MHz or posedge reset) begin
+ if(reset)

+ counter_reg <= @;

+ else

+ if(counter_reg == 49_999_999) begin
+ counter_reg <= @;

+ clk_1Hz_reg <= ~clk_1Hz_reg;

+ end

+ else

+ counter_reg <= counter_reg + 1;
+ end

"

+ assign clk_1Hz = clk_1Hz_reg;

+

+ endmodule
CREATE ONEHZ J g3l -0 K&
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Sl oy el 31 a8 jshailen a5 ASL e el eslizal gls Js3le 51 Ks SC sw_debounce

AEL e U sl QI&L&&ab)"&_iiﬂts.b‘}.i:&ob@‘uwdﬁfﬁ)ﬁlﬁDEbounCing

19 lines (14 sloc) 328 Bytes

1 “timescale 1ns / 1ps

2

3 module sw_debounce(

4 input clk,

5 input btn_in, /f using a button, not switch, works the same
& output btn_out

7 );

3

9 reg t@, tl, t2;
1@
11 always @(posedge clk) begin
12 t@ <= btn_in;
13 tl <= t@;
14 t2 <= tl;
15 end
16
17 assign btn_out = t2;
18

19 endmodule

DEBOUNCINGJ g5le 1 £-1 |
ISl e 5 &) se 4 State_machine.v el 4 05d o DI ile 4 by e S 0 Lol gl S

(E-A s 5 8-V

AN
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31
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33

35
36
37
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39

41
4z
43

45
45
47

48

51
52
53

55
56
57
55
59

81
&2
&

&5

&

&

7

71
7z

“timescale lns / 1ps
module state_machine(
input reset, // btnC on BASYS 3
input clk_1Hz,
output reg [2:@] main_st, // 3-bits out PMOD_B
output reg [2:8] cross_st // 3-bits out PMOD_C
)i
// Define states
parameter main_green_cross_red = 2'b@e;
parameter main_yellow_cross_red = 2°b081;
parameter main_red cross_green = 2'bl8;
parameter main_red_cross_yellow = 2°bll;
// The state register
reg [1:8] state_reg; // 4 states = 2 bits
// Timer for light changes
reg [4:8] light counter = B; // main green = 15 seconds
// main yellow = 3 seconds
// cross green = 18 seconds
// cross yellow = 3 seconds
// total seconds = 31 = 5 bits
// Next state logic
always @(posedge clk_1Hz or posedge reset) begin
if(reset)
state_reg <= main_green_cross_red; // reset state
else
case(state_reg)
STATE_MACHINE: £V &
case(state_reg)
mein_green_cross_red : if(light_counter == 15}  state reg <= mmin yellow_cross_red;
main yellow cross red @ if(light counter == 18}  state reg <= main red cross green;
main red cross green : if(light counter = 28}  state reg <= main red_cross yellow
mein_red cross_yellow : if(light counter == 31}  state reg <= mmin green cross_red;
default : state_reg <= mein_green_cross_red;
endcase
end
/I vight counter control
always @(posedge clk_1Hz or posedge reset) begin
if(reset)
light_coumter <= 2;
slse
iF(light_counter == 31}
light_counter <= 8;
else
light_counter <= light_counter + 1;
end
always @(posedge clk_1Mz) begin
case(state_reg)
mein green_cross_red : begin
main st = 3'beel; // green
cross_st = 3'b1ee; // red
end
mmin yellow cross_red : begin
main st = 3°be1s; // yellow
cross_st = 3'blee; //
end
mmin_red cross_green : begin
main_st = 3'biee; //
cross_st = 3'bee1; // green
end
mmin_red cross_yellow : begin
mein st = 3°b18g;
cross_st = 3°bele;
end
endcase
end

endmodule

STATE_MACHINE: §-A &
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3 *DAHATarmnn\PHD\2nd Term\AzFRGA\New\Uni_Borad\AVABSMINI .ucf - Notepad«+
File Edit Search View Encoding Language Settings Tools Macro Run Plugins Window ?

cHEHGRGR| sBDoec/nagax BRI (ST FEEERa®

il AVAGSMINIucf E3

1 |NET "clk_100MHz" LOC = "P1l4";
2 NET "reset" LOoC = "pP7";

3 |NET "main_st<0>" LOC = "P85";
4 |NET "main_st<1>" LOC = "P84"™;
S |NET "main_st<2>" LOC = "P83";
& |NET "cross_st<0>" LOC = "p82";
7 INET "cross_st<1>" LOC = "PB1";
g FET "cross_st<2>" LOC = "P8O";

b o laglas -4 S
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ot L5 e IYC Sl eslial LS o oS 5 oa L UART 5 SPLgle Sy o e 17C 58 i o

L oS s sty Master (o Gl e wamen 5 (SPI b)) A4S iate a1 Master & 4, Slave

355 05 03 ARS8 Sl e el (0 S el Ade S50 ol ) S J xS L Slave e

J..:.S oslazl

1S o 03Ul s ol8ais s 0315 JUSH (512 e 52 31 B 5 1YC LLs | UART lbls 5l il

Master Slave

17C bls,l:0-\ &

Laesls <l s 5 Jlayl sl Slave 5 Master ¢l ,, > :SDA (Serial Data)
LS o o= |y Csle JL& s &S Lo SCL (Serial Clock)
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Message

P ——

Read/ ACK ACK ACK

Start 7 or 10 Bits wrte |nack| 8 Bits |nack| 8 Bits |nack|Stop
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https://github.com/Tom-Zheng/OV7670_to_VGA_FPGA

O Product Solutions Open Source Pricing Signin | Sign up ‘

& Tom-Zheng / OV7670_to_VGA_FPGA ' Public O Notifications | % Fork 0 ¥ Str 5 -
<> Code @ Issues 1 % Pull requests @ Actions ﬂa Projects (0] Security [~ Insights

¥ master ~ P 1branch ©0tags Go to file About

This is a basic project that takes video
@ Tom-zheng Updated README 3500461 on Oct 25,2018 £D) 3 commits stream from OV7670 camera and displays
via VGA on Artix7 FPGA.

OV7670_to_VGA_BRAM Initial commit. 5 years ago
[0 Readme
OV7670_to_VGA_SRAM Initial commit. 5 years ago ¥ 5stars
pics Initial commit. 5 years ago & 1watching
[) READMEmd Updated README 5 years ago W Oforks
Report repository
= README.md

Releases

OV7670_to_VGA_FPGA No rleses publshed

This is a basic project that takes video stream from OV7670 camera and displays via VGA on Artix7 FPGA.
Packages

GITHUB ;3 93 sla 45 100 |3

code (s auS 5 el 405 0-0 I wles L;\W@Sé}éw)quGitHub ol w3955 31

(01 ISa) sl anils Hlastl s 1y e &S Wl 5 e Download Zip e 4o S o 21

O Product Solutions Open Source Pricing Sign in ‘ Sign up ‘

(=] Tomfzheng/OV7670_to_VGA_FPGA Public L Notifications % Fork 0 ¢ Star 5 -

<> Code (® Issues 1 11 Pullrequests () Actions [ Projects (@ Security [+ Insights

¥ master v ¥ 1branch © 0tags Go to file About

Lol Codesnucs This is a basic project that takes video

. Tom-Zheng Updated README i stream from OV7670 camera and displays
B Clone ® via VGA on Artix7 FPGA.

I OV7670_to_VGA_BRAM Initial commit.

B OV7670_to_VGA_SRAM Initial comm HEIPS (GitiubCH

pics Initial

https://github.com/Tom-Zheng/OV7670_to_VGA_FF [0

[3 READMEmd Updated README Use

[¥) Open with GitHub Desktop

[?) Download ZIP K

README.md

OV7670_to_VGA_FPGA

This is a basic project that takes video stream from OV7670 camera and displays via VGA on Artix7 FPGA.

Packages
httos://aithub.com/Tom-Zhena/OVT670 to VGA FPGA/archive/refs/heads/master...
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timescale lns / lps 27 4'b0001: begin 57 4'b0100: begin
module SevenSeqi il 2 o= 2'- 58 Cr == 0;
. 29 == 1; = 1:
input [3:0] num, . 55 CB == 1;
3.0] 2N 30 CC == 1; &0 oc == 1;
output [3: . 21 CD <= 0; s oD <= 0,
output reg CA, az CE == 0; ea CE <= 0;
ocutput reg CB, 33 CF == 0; 3 CF <= 1;
cutput reg CC, 34 CE <= 0; ca oE <= 1;
output reg CD, 35 DPd<= oz &5 DE <= 0;
36 en 1 end
ocutput reg CE .
tP t g CFr a7 4'B0010: begin &7 4'B0101: begin
output reg . . CR <= 1; ps ca == 1.
output reg CG, 29 CB == 1; &9 CB == 0;
ocutput reg DP 40 CcCoe= 0; 70 oC <= 1;
i 41 CD == 1; 71 CD == 1;
assign AN = 4'k000L; 42 CE = L; 72 CE == 0;
always @(*) begin 43 CF == s 73 CF == 1;
case (num) a4 CE ==L i CE == 1;
A 45 DPF == 0; 75 DP <= 0;
4"'E0000: kegin ac end 7€ end
TR == 1; a7 4'b0011: begin 77 4'L0110: kegin
CB == l: 43 Ch == 1; 78 Ch == 1;
CC == 1; 439 CB == 1; 75 CB <= 0;
CD == 1; E=1a] CcC == 1; 20 o == 1;
CE <= 1; sl Ch == 1; Bl CD == 1;
CF <= 1: 52 CE = 07 a2 CE == 1;
T 53 CF == 0; a3 CF <= 1;
C& == 0 54 cE == 1; 54 CE == 1;
DEF <= 0; 55 DF == 0; 85 DB == 0;
end 58 end S end



a7 4'B011l1l: kegin

as CR <= 1; 117 default: kegin
E) CB <= 1; 11s CR == 0;
30 CC = 1 115 CB == 0;
31 CD <= 0;
- CE <= 0, 120 CC == 0;
53 CF <= 0; 121 CD == 0;
54 Cz == 07 122 CE == H
35 DE <= 0;
o cnd 123 CF == 0;
a7 4'b1000: begin 124 Cz == 0;
58 ca <= 1; 125 LD == 07
35 CB == 1;
100 oo o= 1; 122 end
1oL D == 1; 127 endcase
102 CE == 1; 123 end
103 CF == 1;
104 cE <= 1; 123
o DD <= 0: 130 endmodule
10€ end T
107 4'B1001: begin
108 CR = 1;
103 CB == 1;
110 cCc <= 1;
111 CD == 1;
11z CE == 0;
113 CF == 1;
114 Ce == 1;
115 DD == 0; ONESEVENS - b
118 = EG s a5 -0 JS..«
S e T S les Lol e e | b s e ST LU

64 #NET "io_ EXPIO<59>" LOC = "PEE"™;

65 #NET "io EXPIO<E0>" LOC = "Pe4";

&6 MNET "DE" LOC = "P27";

67 #NET "io_ EXPIO<62>" LOC = "PE1";

68 #MNET "io EXPIO<E3>" LOC = "p5am;

63 NET "CG"  LOC = "P30";

70 #NET "io EXPIO<E5>" LOoC = "BST";

71 #NET "io EXPIO<66>" LOC = "ESE";

72 HNET "CE" LOC = "P33";

73 #MET "ioc EXPIO<E8>" LOC = "PSO™;

74 #NET "io EXPIO<69>" LOC = "P4E";

75 #NET "io EXPIO<TO>" LOC = "P47";

76 #NET "io EXPIO<71>" LOC = "B4E";

77 #NET "io_ EXPIO<72>" LOC = "P45";

78 #MET "io EXPIO<T73>" LOC = "P44™;

79 #NET "io_ EXPIO<74>" LOC = "P43";

80 NET "CE" LOC = "P35";

81 #NET "io EXPIO<76>" LOC = "B40";

82 #NET "io_ EXPIO<77>" LOC = "B38";

83 #MET "io EXPIO< LOC = "P35";

g4 HNET "CD" LOC = "P40";

85 HNET "num<3>" LOC = "PE3";

g6 MNET ™ LOC = "P43";

87 HNET < 2" LOC = "PB4";

88 HNET LOC = "p4tS";

89 MNET "num<l LOC = "PB5S";

90 NET "CL" LOC = "P47";

g1 #NET "io EXPIO<86>" LOC = "Ez24";

92 HNET "num<0>" LOC = "PET";

93 HNET LCC = "P24";

94 HET LOC = "P22";

95 NET LOC = "F17";

9 MNET E LOC = "P15";

97 #NET "io_ EXPIO<S2>" LOC = "P15";

oS O g USF U - S

00
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& ISE Project Navigator [P.20131013) - D:\fpga\seven_hex\seven.xise - [seven2.v]
File Edit View Project Source Process Tools Window Layout Help

D2EHF S X X ool » T AREIPESL
Design +08 x| &
[Hf | view: ® {8} Implementation O [f] simulation =
LE Hierarchy =
) & seven -
2= 5 € xcBsha-3tqg1a4
o [
£t & [ top Geven2) 23 module top(
- clock_divider_dut - clock_divid| « 24 input clk,
& refreshcounter dut - refreshcal | 5 input [15:0] sw,
anode_control_dut - anode_col 4. 26 cutput [7:0] anods,
. BCD_control_dut - BCD_contro o 27 ocutput [7:0] cathode
[« BCD_to_cathodes_dut - BCD_t s ):
= E molti_seevn.ucf e 29 wire [1:0] refreshcounter;
%% 30 wire [3:0] one_digit;
—| = clock divider clock divider dut(
Q@ 32 .clk_100 (clk),
y[ 32 .divided clk(refresh_clock)
= 34 )i
35 refreshcounter refreshcounter_dut (
36 .refresh _clock(rsfresh clock),
37 .refreshcounter (refreshcounter)
< > 38 1i
39 // keypad  keypad dut(.keypad (keypad));
P | € N Processes Running 40 anode_control anode contzol dut(
% Processes: top 41 .refreshcounter (refreshcounter),
i : 432 .znode (anode)
E Design Summary/Reports 23 ):
= Design Utilities 44 BCD_control BCD_control_dut (|
e USE’CCU"‘:WTE'"“ Constraint 45 .digitl(sw[3:01],
- reate Timing Constraints a6 .digit2(sw[7:4]},
1/0 Pin Planning (PlanAhead... o digita(sw[1l:3]),
1/0 Pin Planning (PlanAhead... o digitd (sw[15:12]),
Floorplan Area/I0/Logic (Pla... 49 .refreshcounter (refreshcounter),
Synthesize - XST 50 .one_digit(one_digit)
Implement Design &0 '
Generate Programming File 52 BCD_to_cathodes BCD_to_cathodes dut (
Configure Target Device s .digit (one_digit),
&*  Analyze Design Using ChipScope 54 .cathode (cathode)
55 )i
56
57 endmoduls
58
<

PRI Rt
o



4 15k Froject Navigator (F.2U13 1015) - Le\Tpgalseven_hex\sevenxise - [Clock_dividery|
File Edit View Project Source Process Tools Window Layout Help

DAEFIL kDb Xx|vwa| 2R ,RIA2Emasirc L)@
|Design 08 X| < 3 // Company:
[1] | View: ® @Implemeniﬁﬁon O ESimulation = 4 // Engineer:
Hi h — 5 /f
& | Hierarchy = 6 // Create Date: 12:56:58 04/24/2023
’ Seven n 7 [/ Design Name:
—| = ﬂ xchslkd-3tqg144 - g [/ Module Name: clock divider
i = [ top (seven2y) g // Project Name: B
— clock_divider_dut - clock_divid| « 10 // Target Devices:
£| refreshcounter_dut - refreshcof 11 // Tool wersions:
anode_control_dut - anode_col 4 12 // Description:
e BCD_control_dut - BCD_contro] 13 //
[ BCD_to_cathodes_dut - BCD_tg A 14 // Dependencies:
: molti_seevn.ucf e 15 //
- b 16 // Revision:
. 17 // Revision 0.01 - File Created
@ 18 f/ Rdditional Comments:
O 185 ff
— 20 SSSSIITTI i i i i fiifffiiiiiiiiiiiiifffriiiiiiisy
21 ‘timescale 1lns / lps
22
23 module clock diwvider # (parameter dive wvalus = 4593) |
£ > 24 input clk 100,
25 cutput reg divided clk = 0
» | P2 Mo Processes Running 26 ): -
. .. 27
?t P.rocesses: clock divider_dut - clock divider 28 f/fdivision wvalus = (l100MHz/ (Z2*desired clock freguency)
EI: ﬁ Design Utilities 28 integer counter wvalue = 0;
—| P2  Check Syntax ag -
% 31 always @ (posedge clk 100) begin
m 32 if (counter wvalue == diwve wvalue)
33 counter wvalue<=0;
34 else
35 ::Du.nter_value<=counte:c_value+l H
36 end
37
33 always @ (posedge clk 100) begin
39 if tcou.nter_value == dive_value}
40 divided clk <= ~divided clk;
41 end
42
43 endmodule
44
CLOCK_DIVIDER \-A S
14 ,"r_,"{ 15 //

S L L L L L A A A

21 ‘“timescale lns / lps 22
23
22 24 module anode control(
23 Z5 input [1:0] refreshcounter,
26 output re T7:0] anode = 0
24 module refreshcounter| - }_ v g [7:0
25 input refresh clock, 28
N = 29 always @ (refreshcounter) begin
26 output reg [l:0] refreshcounter = 0 s ense {(recreancounter)
27 )i 31 2'b00: anode = 4'bO00L;
28 32 2'b01l: anode = 4'bL0O0C10;
33 2'R10: anode = 4'B0O100;
29 always @(posedge refresh clock) 34 2'bl1l: anode = 4'b1000;
30 refreshcounter <= refreshcounter + 1; 33 . sndease
36 en
31 37
32 endmodule 38 endmodule
34
33
24

ov



21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44

‘timescale lns / lps

module BCD control|

input
input
input
input
input

[3:
[3:
[3:
[3:
[1:

01
01
01
01
01

digitl,
digit2,
digit3,
digitd,

refreshcounter,

b ol K- K

output reg [3:0] one_digit = 0

Vi

always @(refreshcounter) begin
case (refreshcounter)

2'L00:
2'101:
2'b10:
2'b11:
endcase
end
endmodule

one_digit
one_digit
one_digit
one_digit

digitl;
digitc2;
digitc3;

= digit4;

21 “timescale 1lns / lps

24 hﬂdule BCD to cathodes |

input [3:0] digit,
output reg [T7:0] cathode = 0
1

always @(digit) begin
case (digit)
8'd0: cathode = 8'b00111111;
§'dl: cathode = §'b00000110;
§'d2: cathode = §'b01011011;
8'd3: cathode = §'b01001111;
8'd4: cathode = 8'b01100110;
§'d5: cathode = 3'b01101101;
§'dé: cathode = §'b01111101;
§'d7: cathode = §'b00000111:;
8'dg8: cathode = 8'b01111111;
§'d%: cathode = 3'b01101111;
default: cathode = §'b00000000;
endcase
end

45 endmodule

b dysle Ko NV e

85
856
87
88
g9
S0
1
9z

G4
a5
96

S8

ey
100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
JLILES
120
121
122
123
124
125
126

#NET
#NET
#HET
#NET
#NET
#NET
#NET
HET
HET
HET
HET
HET
HET
HET
HET
HET
HET
HET
HET
HMET
HET
HET
HET
HET
HET
HET
HET
HET
HET
HET
HET
HET
HET
HET
HET
HMET
HET
HET
HET

Oonoooonaonoan

"gw<l4>"
"sw<l3IF"
"sw<lZ>"
Tawslls"

"sw<1l0="

o

Moo

o
of

LOC
LOC
LOC
LOC
LOC
LOC
LOC
LOC
LOC
LOC
LOC

LOC =
LOC =
LOC =
LOC =
LOC =
LOC =
LOC =
LOC =
LOC =
LOC

"io EXPIC<S6>"

— wpo3n;:
= "Plz0";
= mplig";
— npgn,

= "Pl14";
= mp111v;
= "Pllg";
= "P1157;
= "p1liz";
= "P1lOS";
= "plo2";
= "PlO0";

= mpgEw.

"Pg5T

npggw

nploa";
= "PlO1";
— wpogn,

= mpgTw.

— npazm,
= "pza";
LOC = "P47";
LOC = "P45";
LOC = "P43";
LOC = "P40";
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& |SE Project Navigator (P.20131013) - Di\fpga‘\keypad'\keypad.xise - [keypad.v]
File Edit View Project S5Scurce  Process Tools Window Layout  Help

DAEF | [4obxlva»[r s, pr rRA2E02[ 0> x4
|Design <05 x| ] 1 “timescale lns / lps
D View: (@) ﬁ!}lmplememat’on O S 2
. p— 3
:El H|erachy 4 module keypad|
keypad 5 input clk,
— = £3 xchsleS-3tqg 144 6 input [3:0] read, //row
P =8 ... keypad (keypad.v) 7 output reg [3:0] scan, //column
— clock_divider - clock_divider (c| g cutput [7:0] dispn,
% key_usfucf — =] output reg [T7:0] disp
A 10 )i
% 11 clock_divider |
B 12 .clk 100 {clk),
= Pl 13 .divided clk(divided clk)
- % 14 1
— 15 reg [1:0] count = 2'd0;
O 16 assign dispn = 4'b0O001;
O 17 always @ (posedge divided clk) kegin
— 18 count <= count + 1;
19 end
20
21 always @ ({count) begin
< > 22 case (count)
23 2'p00: scan = 4'b0001;
P | B2 Mo Processes Running 24 2'b0l: scan = 4'D0010;
% Processes: keypad 25 2'bl0: scan = 4'b0100;
2 ) ' 25 2'pll: scan = 4'bl000;
E"{: > Design Summary/Reports 27 default: scan = 4'b0001;
= Design Utilities 28 endcase
X ; User Constraints 29 end
— & EBw M e weT
— | B Eud xcbslxY-3tqglad 30
b 28 [ . keypad (keypad.v) 31 always R@(scan, read) begin
= " 32 case (scan)
% = 33 4'b0001: case(read)
A 34 4'p0001l: disp =~8'b11111001; //1
% 35 4'pb0010: disp = ~8'bl0011001; //4
E 36 4'p0100: disp = ~8'b11111000; //7
= » 37 4'p1000: disp = ~8'b11111111; //*
- % 38 default disp = ~8'b11111111;
— 35 endcase
O 40 4'b0010: case (read)
O 41 4'p0001l: disp = ~8'bl0100100; //2
= 42 4'p0010: disp = ~8'b1l0010010; //5
43 4'pb0100: disp = ~8'bl0000000; //8
44 4'pl000: disp = ~8'b1l1000000; //0
45 default disp = ~8'b11111111;
< > 46 endcase
47 4'b0100: case (read)
P | T2 No Processes Running a8 4'p0001: disp = ~8'bl0110000; //3
% Processes: keypad 45 4'p0010: disp = ~8'bl0000010; //6
50 4'p0100: disp = ~8'bl0010000; //9
EE Design Summary/Reports 51 4'p1000: disp = ~8'b11111111; //%
= Design Utilities 52 default disp = ~3'b11111111;
% User Constraints 53 endcase
= Synthesize - X5T 54 4'pl000: case (read)
- Implement Design 55 4'p0001: disp = ~3'bl0001000; //Z
Generate Programming File 56 4'p0010: disp = ~8'bl0000000; //E
Configure Target Device 57 4'p0100: disp = ~8'b11000110; //C
Analyze Design Using ChipScope 58 4'b1000: disp = ~8'bl1000000; //D
58 default disp = ~8'b11111111;
60 endcase
[ default: disp = ~8'b11111111;
62 endcase
63 end
64
65 endmodule

ol dgsle Y S



 |5E Project Navigator (P.20131013) - D\fpgat\keypadikeypad.xise - [clock_divider.v]
File Edit Wiew Project Source Process Tools Window Layout Help

DAL ¥DoXx|val » pean 2RI mE0=,eirs L)@
|Design o088 x| &= 1
[ | View: (O} !:h:l:Elmplemenmﬁon [®) @Simulaﬁon p= 2 ‘timescale lns / lps
) — 3
el H|erachy = 4 module clock divider #(parameter dive walue = 49399) (
keypad “ 5 input clk_100,
- E‘ﬂ xchsl9-3tqg 44 - & output reg divided clk = 0
di| B[V keypad (keypad) 7 9: -
- clock_divider - clock_divider (c| « g
% s key_usfucf — g Jf/division walue = (l00MHz/ (2*desired clock fregquency))
A 10 integer counter wvalue = 0;
t:‘ 11
[« 1z always @ (posedge clk_100) begin
E ?‘ 13 iftcou.nte:c_value = dive_value}
*% 14 counter wvalue<=0;
e 15 else
@ 1& counter walue<=counter_ value+l;
O 17 end
= 18
19 always @(posedge clk_100) begin
20 if (counter walue == dive_wvalus)
21 divided_clk <= ~divided clk;
< > 22 end
HE
¥ | P2 Mo Processes Running 24 endmodule
'?t Processes: clock_divider - clock_divider
B |53 Design Utilities
—| P2  CheckSyntax

CLOCK_DIVIDER \-\¢ S

122 #NET "cathode<4>" LOC = "p35";
123 #NET "cathode<S>" LOC = "P33";
124 #NET "cathode<€>" LOC = "P30";
125 #NET "cathode<7>" LOC = "P27";
126

127 HNET "r LOC = "P50";
128 HNET "x LOC = "P3a";
128 HNET "x LoC = "p5g";
130 HNET "r LOC = "Pal";
131

132 LOC = "Pg4";
133 LOC = "P&T";
134 LOC = "PT75";
135 LOC = "pT74a";
136

137 Loc =

138 LoC =

138 LoC =

140 Loc =

141

142 HNET "disp<C LOC = mp4aTn;
143 HNET "disps LOC = "pPas";
144 HNET "disp-« LOC = "p43";
145 NET "disp<3: LOC = "p4qQ";
146 MNET "disp- LoC = "p35";
147 NET "disp-« LOC = "P33";
148 HNET "disp- LOC = "P30";
145 HNET "disp-« LOC = mpzT":
150 #NET "io EXPIC<86>" LOC = "p24m";
151

152 #NET "digit<0o>" LOC = "pz4n";
153 #NET "digic<l>" LOC = "paz";
154 #NET "digit<2>" LOoC = "p17";
155 #NET "digit<3>" LOC = "pls";
156 #NET "io EXPIO<92>" LOC = "P15";

(58 iy 05 L o2 SUSYL gla gy 2 05De) USF Lo 503 V=10 IS

W



PSS sdalie JSlg el 3 sels (S
= S T o B I AN TS nX :
)j)@ -~ J.\d‘)LAWQ)MMW)jLQbJ?:SJf‘

F
~ Tty
¥

B

Y



HIGH LEVEL SYNTHESIS (HLS) YU o s U 1T spia _iles]
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Control problem

*

Control algorith
HLS tool

~N

Clibraries  C algorithm  Set of HLS constraints

=[]

|

m = HDL description
Set of solutions {e] %3 I = |P/RTL files

= Performance/resources

l = Operators scheduling

Simulation/Validation

|
\_ i J
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SES 53 45 43l e Vivado HLS s il ol 51 (S ool ool ilie (gla 515 L 015 o 1 Y o s

555 e w2 Vivado s

VIVADO HLS v-Y JS.:-

C-Based |IP Creation User Preferred System Integration Environment

bre— H—-2
» =

£ pp—Ii=
System Generator for DSP

C Libraries

+ math.h

* Video : - |

« DSP p % TR = A

= Linear Alp | 4 E4 g .'|L_.,-;_' i
Vivado IF Integrator

VHDL or Verilog

|
Wivado RTL Integration

VIVADO HLS ;5 IP CATALOG 4 C JS' s duf p:V-¥ |3

.r.:;SdakgjLwoslm:HLS&quﬁjdwﬁl{ﬁawﬁSﬁLglﬁ
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,\i,xe-éoj,ﬁ&v_e‘}i,;um%;s@|ﬁ\b vivadoHLS.m;Sdawa;o,ﬁa«.,ls&i\é\ﬁ

slwl.CPP L g L text &G&Wfﬁ:drbﬁ\béjb 023 Joo 4y by e ouﬁl'az;rt;sd»;g

e e Vivado HLS« 5 oS

.

File Edit Project Solution Window Help

e | Vivade HLS Welcome Page &2

VIVADO™

¢ MNew Vivado HLS Project

Solution Configuration

Create Vivado HLS solution for selected technology
Quick Start
Solution Name: | solution
Clock
/.‘ \ :{ erio ncertainty:
\ »\ \ Part Selection
x Part: xcTvx485tffg1157-1
Create Mew Project Open Project
[ vitis Bottomn Up Flow
Documentation
i
Tutorials User Guide
< Back

Finish Cancel

Discover compiler built..quage settings [IGG_ =

VIVADOHLS 5 634 5 sl V-0 |5
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4 Vivado HLS 2019.2 - racick (D) .
File Edit Preject Solution Wi Help
¥ XS EEEBIESS eI aidETie© i 45 Debug [/ | ynthesis | 4 Analysis
7 0| 2] suclidesncppiet 11 = O |/B Outhine 57 . 8 Dissctive | =0

© Comole i @) Erors| & Wamings| '3 DRCs, N E = ]
Vivado HLS Comsole

VIVADO HLS L@:V—'\JS.Z

BE#include “hls _math.h"
#include <math.h>
#include <ap fixed.h:>
typedef ap fixed<8, 4> fix t;
Elfix_t euclidean(fix_t pl, fix_t p2, fix_t gql, fix_t g2) {

return hls::sqrt(((pl - ql) * (pl - ql)) + ((p2 - g2) * (p2 - q2}));
ks
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[¢) euclidean.cpp &2 | =[] Synthesis(solution1)(euclidean_csynth.rpt) [ nri euclidean.y 53 = 0

ly/ ~
2// RTL generated by Vivado(TM) HLS - High-Level Synthesis from C, C++ and OpenCL

3// Version: 2019.2

4// Copyright (C) 1986-2019 Xilinx, Inc. All Rights Reserved.

5//
6//

7
8 “timescale 1 ns / 1 ps

S

10 (* CORE_GENERATION_INFO="euclidean,hls_ip_2019_2,{HLS_INPUT_TYPE=cxx,HLS_INPUT_FLOAT=0,HLS_I
11

12 module euclidean (

13 ap_clk,
14 ap_rst,
15 ap_start,
16 ap_done,
17 ap_idle,
18 ap_ready,
19 p1_V,

20 p2_V,

21 ql_V,

22 q2_v,

23 ap_return
24);

25

26 parameter
27 parameter
28 parameter
29 parameter
30 parameter

21 mmmnmaban

ap_ST_fsm_statel =
ap_ST_fsm_state2 =
ap_ST_fsm_state3 =
ap_ST_fsm_states4 =
ap_ST_fsm_stateS =

A €T Frm bmbnc

11'd1;
11'd2;
11'd4;
11'ds;
11'd16;

110439,

RTL 48 V-A S

(g Do 4 Ol o on |y ab s e Test Bnech L

El#include <stdio.h>
L#include <ap_fixed.h>

typedef ap_fixed<d, 4> fix t;
fix_t euclidean(fix_t pl, fix_t p2, fix t g1, fix_t gq2);

Elint main() {

fix t pl = 1.25;

fix ©t p2 = 8.75;

fix t gl = 3.5;

fix t g2 = 73

fix_t dist = euclidean(pl, p2, ql, q2);

printf("Distance Between 2 Numbers is:%f", float(dist));

return 8;

TEST BNECH V-4 JS.:

v



1INFU: [SIH 2] sk 3 o s o o o o e o e o e o e 'CS-IH start Fdkdkkkdckkdkkkkdk
2 INFO: [SIM 4] CSIM will launch 6CC as the compiler.

3 Compiling ../../../../test.cpp in debug mode

4 Generating csim.exe

5 Distance Between 2 Numbers is:6.625868

6 INFO: [SIM 1] CSim done with @ errors.
T THNEQ: [STHM 3] *F*¥FFXEXxxFXEXEXFE FCTM Finigh FFEFEEFXEEEFEFExF

TESTBNECH 2y & V-V K3

M b slaad 5 (g el (shae Dledbl a8 555 e SLVEYY K dles (gle ey O3S s 5l A

el 0 0303 e 5 L Ol 53 e s LUT L 5 ol eslinul sla

[g test.cpp Eﬁ Synthesis(solut &2 wrd euclidean.v 1 wrd euclidean_mac

Synthesis Report for ‘euclidean’

Date: Tue May 2 15:04:31 2023

Version: 2019.2 (Build 2698951 on Thu Oct 24 19:15:34 MDT 2019)
Project: radick

Selution: solution

Product family: virtex7
Target device:  xcTwnd85t-ffg1157-1

Performance Estimates

= Timing
= Summary
Clock | Target | Estimated | Uncertainty
ap_clk | 10.00 ns 8384 ns 125 ns
= Latency
= Summary
Latency (cycles) Latency (absclute) Interval (cycles)
min max min max min max | Type
7 7| 70.000 ns | 70.000 ns 7 7 | none
= Detail
Instance
Loop

Sp e V- J;.&

A



Bid-W&iei®
[] test.cpp 1] Synthesis(solut &3 il euclidean.v 1 sl euclidean_mac_m \l

Utilization Estimates

El Summary

Name BRAM_18K | DSP48E FF LUT | URAM
DSP - 1
Expression - 0 0 82
FIFO -
Instance 0 - 522 2038
Memory
Multiplexer - - - 44
Register - - 26 -
Total 0 1 548 2164 0
Available 2060 2800 | 607200 | 303600 0
Utilization (%) 1] ~0 ~0 ~0 0
B Detail

Instance
DSP48E
Memory
FIFO

HOHH

Expression

#

Multiplexer

Register

=

bﬁ}‘ o sl é;‘y V-\Y JS.Z

Interface

= Summary
RTL Ports | Dir | Bits | Protocol | Scurce Object C Type
ap_clk in 1 | ap_ctrl_hs eucldean | returnvalue
ap_rst in 1 | ap_ctrl_hs euclidean | return value
ap_start in 1 | ap_ctrl_hs eucldean | returnvalue
ap_done out 1 | ap_ctrl_hs euclidean | return value
ap_idle out 1 | ap_ctrl_hs euclidean | return value
ap_ready | out 1 | ap_ctrl_hs euclidean | return value
ap_return | out 8 | ap_ctrl_hs euclidean | return value
pl_V in g ap_none pl1_V scalar
p2_V in 8 ap_none p2 ¥V scalar
ql_V in S ap_none ql_V scalar
g2_v in 8 ap_none q2_V scalar

Export the report(.html) using the Export Wizard
Open Analysis Perspective Analysis Perspective

Lh‘_gjﬁdaijlv—\\'JS.i

0



@)J}LIJKWH@)J}«SeJﬁda)*l{V.ACoSimulation M\géﬁséaﬁgﬁ&iw;;@j\.@
V—\iJg.iJ;JL«A&JJL;oMwycgééoﬁﬂwfjﬁbwgmjj f}f;‘cﬁwwwc

Ll S o pfail Oysn pl o 53 LS e 1, PaSS (g axeD
Cosimulation Report for "euclidean’

Result
Latency Interval
RTL Status | min | avg | max | min | avg | max
WHDL MA | MA | NA | NA | MNA | NA | NA
Verilog Pass 10 10 10| MA | MNA [ NA

Export the report{.html) using the Export Wizard

CO SIMULATION :V-\¢ JS..:

3 bl sl 5 oS oo L V=10 IS aslea vivado L ISE L 1 e 5o RTL sl 85 <olg s

oS o Olsel 15 0T e gla (3955 b 5 o8 (0 OF 512 |, TESEBRECh L6 iyl 3 S

Sources ? 00 X
Q|||+ o
™ Design Sources (1)

~ @ 5 euclidean (zuclideany) (2)

® grp_sqrt_fixed 19 11_s_fu 50 sqgrt_fixed_19_11_s (sqr_fixed 19 11 =)

s

~ @ euclidean_mac_mulbkb_U2 : euclidean_mac_mulbkb (zuclidean_mac_mulbkbv) (1)

@ euclidean_mac_mulbkb_DSP48_0_U : euclidean_mac_mulbkb_DSP48_0 (euclidean_mac_mulbkb.y)
Constraints (1)

L

constrs_1 (1)

" Board.xdc
» Simulation Sources (1)
2

Utility Sources

VIVADO ;3 s uS' V-Vo |3



r:imes:ale ins f lps

module test();

= ap_clk = @;
1

ap_done;
ap_idle;

(=]
=
k

=
[ax]
(=]
(=]

[

e
(5]
iy
I
I
o)
(5]
o

————
M [ R R

£
always #5 ap_clk = ~ap_clk;
initial begin

#laa;
ap_rst =
ap_start = 1;
#3080 ;

$stop;

end

endmodule

TEST BNECH (sla 4S5 :V-\1 |

Untitled 1*

Q W e

> W ap_return[7:0]

wa

b L | + o
]

100.000 ns 200.000 ns 300.000 ns 400.000 ns

00111000 00111000

00 (i1

00010100 [ T]

00 a0

00100100 11110000 00100100
hd
>

TEST BNECH CL" V-\V Js..ﬂ
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(TRANSMITTER) UART G4, b dgh&i s Ju«uj

JU yw 05 ;8 5 odiiw 3 xs 4 Universal Asynchronous Receiver-Transmitter _iis.“UART”
Slpedd b il 3 K Jol s oS cnl b by JulS JL o 1S5, SO UART Lol Slgar Ol jeals

523533 O s s 5 63555 s e3ls &5 ol (I UART 5 Shas a5l o Ol jonls DL 1 plovi]
US54 3150 4 I Jie 51 esbinal b olSus 1ol Cdlys g A (6 m sla o33 kS o oS Jb e

J\.r}&wdi.kﬁ dlﬂﬁJ&—}MJL&ﬁMd)‘jﬂdM}‘ chLI..«‘L’CPU)\ ol CAJL:)J Ls)\jn&u e)‘))&j‘y

Jc}L&J—«w‘&:»-@-?‘j-’jﬁ).)&:A.él.i).}jJL‘.«)‘&‘ﬁoxﬂfjamﬂmW}JJ"M}@‘OJL&)MUART

LS

X :>C X
RX RX

GND GND
I !

UART sl A=) K3

.5l Full Duplex L Half Duplex L simplex .l o UART
"L,’.L’ c.UJS E) o.L'\L»Jé u'.’.‘j"l"" Q.L;J‘Ju' éjf.w.n clock o.l.;j:f 9 o.JCJ.wJ.é 9 Sl QLA’ML' UART
LS eslanad OBl JUsl gl 5 ascie gl elyl 5 bl S

\Al



Common UART baud rates

SN

(AT

Ay

oV

\Yovy

.L..I:L;&ﬁ) CJ‘)}\.&MUART JL??'L»

idle data bits parity idle

1100|1010

UART ksl :A-Y s

start

LG 5 gt sl

Q}p}‘idleﬁ‘).ul{&@ﬁ&o“)d&c)ﬁ}ﬂWEJﬁ&ﬂ‘ﬂidle Lus sl o s 85

el s pladl (g edins OLS 2 e

Lo 45 3l (Sl IS Wl o bd o lites Sy A LS 0T e SNl (la oy s 5 1 ey Al
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: Parity <.

Mﬁ@&ugﬁwl.ﬁyg}w\L;Lag;ﬁsl,u:@@;pwwé\ﬁ;w(@g@:\gﬁwl

S o sdome Jlol ol 53 s 5 S Aol 1Tl s o Sy als | et

Dec HxQet Char Dec Hx Oct Himl Chr  |[Dec Hx Oct Himl Chr) Dec Hy ©ct Himl Chr
0 0 000 HOL {rall) 32 20 040 &#32; 3pace| 64 40 100 &#6d; M 96 60 140 &#96;
1 1 001 Z0H (start of heading) 33 21 041 &#33; ! 65 41 10l &#65; 4 97 6l 141 «#97; 4
2 2 002 3TH (start of text) 34 ZZ 042 &#3d; 7 66 42 10z &«#66; B 98 62 142 &#958; b
3 3 003 ETH (end of text) 35 23 043 &§35; # 67 43 103 &«#¥67; C 99 63 143 &#99; «C
4 4 004 EOT (end of transmission) 36 24 044 &#36: § 65 44 104 #68; D |100 64 144 &#100; d
5 5 005 ENOQ (engquiry) 37 25 045 &#37; % 69 45 105 &#69; E |101 &5 145 &#l01; &
& & 006 ACE [acknowledge) 38 26 046 &§358;7 & 70 46 106 «#70; F |102 66 146 &#102; €
7 7 007 EEL (bell) 39 27 047 &§39; ' Tl 47 107 &#71: G |103 67 147 &#103; 0
g & 010 E5  (backspace) 40 28 050 &§40;7 | 72 43 110 &#72; H |104 63 150 &#104; h
9 9 011 TAE (horizontal tah) 4] 29 051 &§41; ) 73 49 111 &#73; I |105 69 151 &#105; 1
10 4 0l LF (NL line feed, new line)| 42 Zi 052 &#da; * 74 4k 112 &#74; 7 |l06 64 152 &#106; 3
11 B 013 ¥T (wertical tah) 43 2B 053 &§43; + 75 4B 113 &#75; K |107 6B 153 &#107; k
12 C 014 FF (NP forw feed, new page)| 44 2C 054 «#44; , 76 4C 114 «#76; L |108 6C 154 &#108; 1
13 D 015 CR  (carriage return) 45 ZD 055 &#45; - 77 4D 115 &#77: M |109 6D 155 &#109;
14 E 0l6 50 (shift out) 4 ZE 056 &#46; . 78 4E 116 &«#73: N |110 6E 156 &#110: 1
15 F 017 531  (shift in) 47 ZF 057 &§47: / 79 4F 117 &«#79: 0 |111 &6F 157 &#lll: o
16 10 020 DLE (data link escape) 43 30 060 &#48: 0 G0 50 120 &«#30: P |112 70 160 &#llZ: D
17 11 021 DC1 (device control 1) 49 31 06l &#49; 1 Gl 51 121 &#81: 0 |113 71 161 &#113:; O
18 12 022 DCZ (device control 2) 50 32 062 &#50; 2 G2 52 122 &#8Z: R |114 72 162 &#ll4; r
19 13 023 DC3 (device control 3) 51 33 063 &#4l; 3 83 53 123 &#83; 5 |115 73 163 &#ll5; =
20 14 024 DC4d (device control 4) B2 34 064 &#d2; 4 §d 54 124 &«#84; T |11e 74 led &#ll6; ©
21 15 025 NAE (negative acknowledge) 83 35 065 &#53; 5 85 55 125 &«#85; U |117 75 le5 &#117; 1
22 16 026 3YN (synchronous idle) 54 36 066 &§5d; 6 g6 565 126 &«#86; V |118 7o leg &#118; v
23 17 027 ETE (end of trans. block) 55 37 067 &§55; 7 87 57 127 &#87; W |119 77 la7 &#11%; w
24 18 030 CAN (cancel) 56 38 070 &#56;7 & 83 55 130 &#80; X |12Z0 78 170 «#l20; =
25 19 031 EM  (end of wmedium) 57 39 071 &§57: 9 §9 59 131 &«#89; T |1Z1 79 171 «#121: ¥
26 1A 032 SUE (substitute) 86 G 072 &#55: - 90 5h 132 &#90; T |12z 7 172 &#l2Z; =
27 1B 033 ESC (escape] 59 3B 073 &«#539; ; 91 5B 133 &#91; [ |123 7B 173 &«#123; {
28 1C 034 F3  [(file separator) 60 3C 074 &#60; < 92 5C 134 &#92; \ (124 7C 174 &#l24; |
29 1D 035 53 (group separator] g1 3D 075 s#6l; = 93 5D 135 «#93; ] (125 7D 175 &#l25; |
30 1E 036 RS (record separator) 62 3E 076 &#62; = 94 EE 136 &«#94; *~ |126 TE 176 &#lZ6; ~
31 1F 037 U3  {(unit separator) £3 3F 077 s#63; 7 95 5F 137 «#95; _ (127 7F 177 &#127; DEL

Source: wwav.LookupTables .com
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S . T TS U X

‘timescale lns / lpﬁ
module Tart Tx(

29
30
a1
3z
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54

=i
)
56
57
58
59
&0
61
62
63
64
65
66
67
68
69
T
71
T2
T3
T4
7]
T6
T

input clk,

input [7:0] data,
input transmit,
input reset,
output reg TxzD

)i

//internal wvariables

reg [3:0] bit_counter; ffcounter to count the 10 bits (8bit data, 2bit satrt and stop)
reg [13:0] baudrate_counter; //5,208 counter = clk/BR = 50MHZ/96€00
reg [9:0] shiftright register; //1l0bits that are serialy transmitted from Uart
reg state, Next_state; ffidle mode and transmitting mode

reg shift; //shift signal to start shifting the bits in the UART

reg load; //load signal to start loading the data into the shift right register also add the stop and start bits

reg clear; //reset the bit counter for UART transmission

//Uart transmission
always @(posedge clk) bkegin
if({reset) begin
state <= 0; [/state is idle

bit_counter <= 0; //for bit transmission is reset to 0

baudrate_ counter <= 0;
end
else begin

baudrate_counter <= baudrate_ counter + 1;

if (baudrate counter == 14'd5207) begin

state <= next_state; //state changes from idle to transmitting
baudrate_counter <= 0; //resetting the counter

ejjﬁdh.ks:/\—i‘}ﬁ

if (load)

shiftright_register <= {l1'bl, data, 1'bO}; //the data is loaded into the register 1l0-bits

if(clear) kegin

baudrate_counter <= 0; ffresetting the counter

bit_ counter <= 0;
end
if(shift) begin

shiftright_register <= shiftright_register >»> 1; //start shifting the data and transmitting bit by bit

bit counter <= bit counter + 1;
end
end

end
end
//Mealy Machine
always @(posedge clk) begin

load <= 0;

shift <= 0;

clear <= 0;

TxD <= 1; //there is no transmission in progress

case (state)
0: begin

if (transmit)begin //transmit button is pressed
next_state <= 1; //switches to transmission state

load <= 1:
shift <= 0;
clear <= 0;

aj}j"_gu.\SV\—OJS.:-

clear <= 0;
end
else begin

next_state <= 0; //stays at the idle mode

TxD <= 1; //no transmission

next_state <= 0; //switch from transmission mods to idle mode

end
end
1l: begin //transmitting state
if(bit_counter == 10)begin
clear <= 1;
end

else bkegin
next state <= 1; //stay in the
TxD <= shiftright_register([0]:
shift <= 1;//make sure you are

end
end
default: next state <= 0;
endcase
end
endmodule

trasmitt state

contimuing shifting the data,

ej}}; 6\.&.\5:/\—‘\&&2

Vo

new bit arrives at right most bit
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timescale lns / lps

module Receiver BxD(
input clk, reset BxD,
output [7:0] BxData);
reg shift;
reg state;
reg nextstate;
reg [3:0] bit_counter;
reg [1:0] sample counter;
reg [13:0] baudrate_counter;
reg [5:0] rxzshift_reg;
reg clear bitcounter;
reg inc kitcounter;
reg inc samplecounter;
reg clear_ samplecounter;

I S SR S
Wk W D W -] M e W

le

17 parameter clk freg = 50_000_000;

1s parameter baud rate = 5_g€00;

15 parameter div_sample = 4;

a0 parameter div_ccunter = clk_fl:e.:[_:r -:bau:l_rate * div_sample);
21 parameter mid sample = (div_sample/2);

22 parameter div _bit = 10;

assign BxData = rxshift_regl8:11;

always @ (posedge clk) kegin
if{reset) begin
state <= 0;
bit counter <= 0;

[T ST S S ST SR )
L N

30 baudrate counter <= 0;

31 sample_counter <= 0;

3z end

33 else begin

=L baudrate counter <= baudrate_ counter + 1;

35 if (baudrate counter >= diwv_counter - libegin

3e baudrate counter <= 0;

37 state == nextstate;

=) if(shift] rxshift reg <= {BxD, rxshift reg[9:1]};
35 if{clear samplecounter) sample_counter <= 0;

40 inc_ samplecounter) sample counter <= sample counter + 1;
41 clear_bitcc:unter:l bit_ccunter <= 0;

4z {inc bitcounter] kit _counter <= bit_counter + 1;

RECEIVER (gla uS Jyf yidw 14-) |S&
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40 if{inc_samplecounter) sample counter <= sample_ counter + 1;

41 if{eclear_bitecounter) bit_counter <= 0;
4z if{inc_bkitcounter) bit_counter <= bit_counter + 1;
43 end

414 end

45 em:i

L1

47 always @(posedge clk) begin

48 shift <= 0;

45 clear_ samplecounter <= 07

50 inc_samplecounter <= 0;

51 clear bitcounter <= 0;

52 inc_bitcounter == 07

53 nextstate <= 0;

54 case (state)

55 0: kegin

1 if (RxD) begin

57 nextstate <=

58 end

55 else kegin

&0 nextstate <= l;

€1 clear_bitcounter <= 1;

62 clear_samplecounter <= l;

€3 end

€4 end

€5 l: kegin

(1 nextstate <= 1;

€7 if (sample_counter mid_sample — 1) shift <= 1;
€2 if({sample_counter == div_sample - 1) begin
€9 if{bit_counter == div_bit - 1) begin
70 nextstate <= 0;

71 end

72 ine bitcounter <= 1;

73 clear_samplecounter <= 1;

74 end

75 else inc_ samplecounter <=

7€ end

77 default nextstate <=

78 endcase

79 end

80

21 endmodule
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small size
small capacity

processor registers
very fast, very expensive

power an

immediate term

small size processor cache
small capacity very fast, very expensive
medium size power on random access memory
medium capacity very short term fast, affordable
small size power off flash / USB memary
large capacity short term slower, cheap
large size power off hard drives
very large capacity mid term slow, very cheap
large size power off tape backup
very large capacity long term very slow, affordable
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I"timescale ins f 1ps

module memory(
input clk,
input rstn,
input [7:e] addr,
input wr,
input sel,
input [7:8] wdata,
output [7:8] rdata
'

L]

reg [7:8] register [£:255];

integer 1;

15 always @{posedge clk) begin
if(!rstn) begin
for{i=2;i<256;1=1+1) begin
register[i] <=8'de;

28 end
21 end
22 else begin
23 if{sellwr} begin
register[addr] <= wdata;
end
else
register[addr] <= register[addr];
end
end

assign rdata = (sel&-wr)? register[addr] : &;
32 endmodule

5 i Y S
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o————— B-bits wide ——

reg [7:0] mem [256] 0

255

index

oM%ﬁMJ:\'—\"}SJ
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b & Vo—§
Device Utilization Summary | (5]
Slice Logic Utilization Used Available Utilization Note(s)
Mumber of Slice Registers 2,048 11,440 17%
Mumber used as Flip Flops 2,048
Number used as Latches ]
Mumber used as Latch-thrus o
Mumber used as AND/OR logics i}
Mumber of Slice LUTs 2,856 5,720 498¢
Mumber used as logic 2,856 5,720 49%¢
Mumber using O& output only 2,848
MNumber using 05 ocutput only i}
MNumber using 05 and 06 8
Number used as ROM o
Mumber used as Memory i} 1,440 0%
Mumber of occupied Slices 738 1,430 51%
Mumber of MUXCYs used a 2,860 0%e
Mumber of LUT Flip Flop pairs used 2,856
Mumber with an unused Flip Flop 808 2,858 28%
Mumber with an unused LUT i} 2,856 0%
Mumber of fully used LUT-FF pairs 2,048 2,856 71%
Mumber of unigue control sets 1
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1 (timescale 1ns f 1ps

module memory(

4 input clk,

input rstn,

input [1:@] addr,
input wr,

input sel,

input [15:@] wdata,
output [15:8] rdata
'l

N

1 g [15:a] register [e:2];
14 integ i

Er 1}

always @{posedge clk) begin
if{!rsin) begin
for{i=2;i<4;i=1+1) begin
19 register[i] <=8;
28 end
21 end
22 else begin
if{sel&wr) begin
4 register[addr] <= wdata;
end
else
register[addr] <= register[addr];
end
end

assign rdata = (sel&wwr)? register[addr] : &;
2 endmodule
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Slice Logic Utilization Used Available Utilization Note(s)
Mumber of Slice Registers 64 11,440 1%
Mumber used as Flip Flops 64
Mumber used as Latches o
Mumber used as Latch-thrus a
Mumber used as AND/OR logics a
Mumber of Slice LUTs as 5,720 1%
Mumber used as logic as 5,720 1%
MNumber using 05 output only an
MNumber using O5 output only i}
Mumber using O5 and 06 8
Number used as ROM a
Mumber used as Memory a 1,440 Q%%
Mumber of occupied Slices 24 1,430 1%
Mumber of MUXCYs used a 2,860 0%
MNumber of LUT Flip Flop pairs used as
Mumber with an unused Flip Flop 24 a8 27%
Mumber with an unused LUT o 88 0%
Mumber of fully used LUT-FF pairs 64 a8 725G
1

Mumber of unigue control sets

&;MJjbeMe:W‘gwuduuféqi\'—v‘}ﬁ

el 03 S g Jrals do s ) 4 b LUT Sleslanal jlade o358 e adus Vo=V (IS 53 45 (6 shailes

AY



BRAM J‘K}f‘su Mb—é‘fg;) W‘qub&j) C’"ﬂ‘fb &.?:}Sél.h 4.]4.9[}-)3 GJL‘.:M‘LS‘j.’

mfs T obu:.w‘

: BRAM (BLOCK RAM)
FPGA I ol sla i 53 o8 s b FPGA > Jlirs Jites sybio s BIOCK RAML S 5l (slaabisl>

.ﬁ.«jj J\...y‘j:& 9 JJJ‘) S W le.ha)Uu\ BE) aalasl~ ui‘ J."a:’i;‘ﬂ:fa.’; LSJ\}\CADM e @ Ja.; )‘

Sl 5B FPGA (g s 515 5 abadl> -l 0 5 oslinal 5luesly

EEREEEEREEE
ceo E % [cL||| cLBl|| cLB] |CLB|§ E % cLB|| cLB
cusl|[cusl|| 2 ||| Z||[cus||[cie] |[ccs]|[cus][| 2 |1| 2 ||[cus]|[cLs
- = H-- =
[cus]|[cs]|| \J|| || [ccel|[cus]|[cus]|[cus]| ||| cusl|{cLB
eeoe —— —
o 1 e e Y
I H N oamelH o
cusl|[cusl|| 2 ||| Z|[feus||[cin] |[cos]|[cislt 2 |1| 2 ||[cus]|[cLs
sl 2 R
: : = :
[cwsl|[cusl|[| ||| ||[cte||[cLB]|[cLp]|[€Ls]| EREE
D . —
® o o ° o .
e o o o o o
® & & RAMmodiles o o i

BRAM (g adasl> ) +—A |

J..;uLs = W IP )‘ oaleia! La Lfi-})j‘ Lﬁ'il adasl— U‘i‘)‘ eslazul (S‘J‘
:IP L Intellectual Property

S 5 ls o,Lil sl el & 5 ol Core Property Intellectual ¢ 4l —iise Core IP 5 LS ,5b 4 L IP
gt edee LT s 5 Shes 51 Olge 5 Ll ol s 5 oslel (6 s (sla &S L sl ey 13

TSk wlsdusq\)ﬁjv@ﬁq}ajs Ll o e IP 5l eslana

AL



qu;uasLinwwﬁ oelple
I3RS A G AR 3 oy W

oS o sl il l 515 s 4 ISE I3 o5 5 Ul
(s (o dalal Voo S s 4 5 oS e Bb ey SO I

& Mew Source Wizard *

“—select Source Type
Select source type, file name and its location,

BMM File
&4 ChipScope Definition and Cennection File

Implementation Constraints File
_ p
o |P (CORE Generator & Architecture Wizard)

MEM File

Schematic File name:

Uszer Document '

Verilog Module BRAM|

Werilog Test Fixture Location:

YHDL Module '

WHDL Library 2ndTerm\AzFPGAMew \Session 10\Memory\ipcore_dir | | ..

WHDL Package
A WHDL Test Bench
“ Embedded Processor

Add to project

More Info Cancel
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& Mew Source Wizard

“select IP
Create Coregen or Architecture Wizard IP Core,

View by Function View by Mame

Mame “ Version AX4  AX4-Strean
E}',__j-' Basic Elements
== Memory Elements
: ‘Q Block Memory Generator 73
EJ'Lj Mermories & Storage Elements
B[ RAM: & ROMs
Block Memory Generator
|7 Standard Bus Interfaces v
£ >
Search IP Cataloq: |blo Clear
[] all P versions [] orlly 1P compatible with chasen part

More Info < Back Cancel
Yo\ ’S -

# New Source Wizard

<—Summarv
Project Mawvigator will create a new skeleton source with the following spedifications.

Add to Project: Yes
Source Directory: D:HallTamrin\PHD\2ndTerm\AzFPGA \Mew \Session 10\MemoryYipcore _dir
Source Type: IP (CORE Generator & Architecture Wizard)

Source Mame: BRAM, xco
Core Type: Block Memory Generator; Version: 7.3

More Info < Back Cancel
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4§ Block Memory Generator

Documents  View

IP Symbol

ADDRAJ2:0]
DINA[15:0]

DOUTA[15:0]

£ 1P svmhal [ %1 Power Estimation |

gCiRE

Block Memory Generator

xilinx.com:ip:blk_mem_gen:7.3

Compenent Name |ERAM

Interface Typi

@ Native © AXI4

Mode [Stand Alone El

Native Interface Block Memory Generator (BMG) are the original standard BMG functions delviered by the
previous versions of the LogiCORE Block Memory Generator (prior to v6.x ). They are optimized for data
storage, width conversion, and clock domain de-coupling functions..

Native Interface BMG cores can be customized to utilize Single Port RAM (SP), Simple Dual Port RAM (SDFP),
True Dual Port RAM (TDP) and Single Port ROM (SP ROM) configurations. In addition, Native Interface BMG
core also support features such as SoftECC/ECC, Pipeline Stages and file based Memory initialization.

Datasheet

< Back | Page1of6  MNext>

il

Generate Help |

Cancel |

VoY USe

V.Ab.))\yji_r'bfm;s&oau.:ﬁg‘ROMj‘)&:&\q;@bdsm;s&yud\\)ﬁbcjjé@&aﬁ;l.‘:.');

:r_::S‘_;ar.:EJM—WJK,:J;jL«A

% Block Memory Generator

Documents  View

1P Symbol

8 X

ADDRA[2:0]

DOUTA[15:0]

41 1P svmbol [ % Power Estimation |

legiC' 2P

Block Memory Generator

dlinx.com:ip:blk_mem_gen:7.3

Memory Type |Smg\e Port ROM
[~ Clocking Option:

= 4

I™ Common Clock

Addressing Option:
’7|_ Enable 32-bit Address

—ECC Opt

ECC Type [no Ecc

I~ Use Error Injection Pins  [Single Bit Error Injection

~ Write bl

I™ use Byte Write Enable
Byte Size |9 | bits

~ Algorith

Defines the algorithm used to concatenate the black RAM primitives.
information.

@ Minimum Area
" Low Power

" Fixed Primitives

See the datasheet for more

Primitive (Write Port A) : Blo2 -
Actual Primitive(s) Used : k2. 8k El
Datasheet < Back | Page 2 of 6 Next > Generate Cancel | Help |

Ve s
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%] Block Memory Generator - X
Documents  View
IP Symbol g x Spr
P
S
LQQ’C\ BIOCk Memory Generator silinx.com:ip:blk_mem_gen:7.3
~Fort A Opt =
-~ Memory Si
Read Width |8 Range: 1..4608
Read Depth |16 Range: 2..8011200
—Operating Mode Enabl
& Always Enabled
ADDRA[Z:0]: DOUTA[T:0] & write First
 Use ENA Pin
Feees € Read First
€ No Change
o
< >
% 1P Symbol I % Power Estimation I Datasheet Back | Page 3 of 6 Next Generate Cancel | Help. |

VoVe s

(=o)L .coe

1 emory_initialization radix=2;
2 memory_initialization wector=
3 legalala,
= lellalea,
5 11eaalel,
] eaaallea,
7 lelglael,
8 ealoeaes,
] 11eleall,
1a lelgalla,
11 le1lllile,
12 11el18all,
13 paRa1aal,
14 11186a11,
15 81186a11,
16 eleleaal,
17 11186al11,
8 11188111 ;

ol Cowys (g adiSl> & gai ) 0=V 0SS
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4 Block Memory Generator % COE File Contents ? %
Documents  View
TP Symbol 8 x IV baiiz 2
mgj(@ﬂf Block Memory Generator | coe vecor: memory_initialization_vector
Index Value =
[~ Optional Output Register: ) TEooia10
Port A 1 10110100
2 11000101
I Register Port A Output of Memory Primitives 3 00001100
4 10101001
I Register Port A Output of Memory Core 5 00100000
I™ Register Port A Tnput of SoftECC logic 2 11010011
7 10100110
I™ Use REGCEA Pin (separate enable pin for Port A output registers) 8 10111110
ADDRATZO] ouTATol 9 11010011
Pipeline Stages within Mux [0 Mux Size: 1x1 %9 999%2?}
Close
[~ Memaory Initializati
RSTA

CLKA . ¥ Load Init File

Coe File ID:\HaIITamrm\PHD\ZndTerm\AzFPGA\New\SesslonlU\bram.coe Browse Show

I Fill Remaining Memory Locations

Remaining Memory Locations (Hex) IEI

< >
4 1P Svmbol | < Power Estimation | Back | Page4of6  MNext Generate Cancel | Help |

Ln32¢

VeV s
) o Generate s Next i 5« ) (sday (5 0y 2

%{ Block Memory Generator
Documents ‘ View
P Symbol 8 x

lgic.7*  Block Memory Generator

xilinx.com:ip:blk_mem_gen:7.3

-~ Power Estimate Option: ™

— Output Reset Option:

~PortA

I~ Use RSTA Pin (set/reset pin)

Resat Priority Reset Behaviour

@ CE (Latch or Register Enable)

™ Reset Memory Latch
€ SR (Set Reset)

Output Reset Value (Hex) I 0

— Reset Type

& Synchronous

€ Asynchronous

H

5 <Back |PageS5of6  Next> Generate Cancel | Hel, |
4 1P Symbol | Q Power Est\matlonl 2 p

Vel s
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Q' Block Memory Generator

Documents  View

IP Symbol & X
Block Memory Generator ... oo
—Structural/Unisim Simulation Model Option: =
Defines the type of warnings and outputs are generated when a read-write or write-write collision occurs.
& Al
 None
 Warning Only
1 Generate X-Only
DOUTA[T:0]
r—Behavioral Simulation Model Option
I Disable Collision Warnings
I” Disable Dut of Range Warnings
L r—Information
Memory Type: Single Port ROM
Block RAM resource(s) (9K BRAMs): 1
Block RAM resource(s) (18K BRAMS): 0
Total Port A Read Latency (From Rising Edge of Read Clock): 1 Clock Cycle(s)
Address Width A: 4
The Block Memory Generator core is not fully backward compatible with the Single Port and Dual Port
Block Memory cores. Please see the datasheet for more information.
Wit % Fower Extimation ] Datasheet < Back |Page6of6  Mext > Generate Cancel | Help |
I vmhol
VoA USs
S g 0 oslel IP L’UL@
& ISE Project Navigater (P.20131013) - D:\HallT: PHD\2ndTerm\AzFPGA\N 10\Memory\Memaory.xise - [BRAM.veo] - X
[2) File Edit View Project Source Process Tools Window Layout Help _ & x
D2EFEspbx|val [rrapraldzancseirc L]
[Design «08&x 3 37 * symmetric or asymmetric read and write port widths, as well as cores * ~
[0 |View: @ 18} Implementatic O 38 * which can perform simultaneous write operations to separate *
o 3g o+ locations, and simultancous read operations from the same location. *
& \erarehy 40 * For more information on differences in interface and featurse support *
k Memory “ PR betwsen this core and the Dual Port Block Memory and Single Port *
— | B £3 xcBsh9-2tqg1dd 42 Block Memory LogiCOREs, please consult the data sheet. *
& © % BRAM (BRAM.xco) 43 AR ERA AR AR R R AR AR AR A AR R AR R AR R A F R SRR E A S A E A KA AR AR R AR AR A Ak
W)L memory (memory.v) - s
E = 45 // The following must be inserted into your Verilog file for this
A 46 // core to be instantiated. Change the instance name and POIt comnections
B % 47 // (in parentheses) to your own sSignal names.
48
E . J TR e —— Begin Cut here for INSTANTIATION Template ---// INST_TAG
% 50 BRAM your instance name (
—| =51 .clka(clka), // input clka
P | B) NoProcesses Running Q| =2 .addra(addra), // imput [3 : 0] addra
— O 53 .douta(douta) // output [7 : 0] douta
2} | Processes: BRAM el
S| =% _ CORE Generator 55 // INST_TAG END ------ End INSTANTIATION Template —-——-----
— 4 Manage Cores 56
e 4] Regenerate Core 57 // You must compile the wrapper file BRAM.v when simulating
— % Update Coreto LatestV... 58 // the cors, BRAM. When compiling the wrapper file, be sure to
m -[2]  View HDL Functional M... 58 // reference the XilinxCoreLib Verilog simulation library. For detailed
" [E  View HDL Instantiation 60 // instructions, please refer to the "CORE Generator Help".
61
62
-
< >
& St ™% Desgn L) Fies [ 4/p:| E Design Summary (outofdate) [ | 2] memory.v B memoytesty [ BRAM.v (=M= ERAM.ven a

IP CATALOG FOR BRAM IN ISE :\ +—\4 JS.;

e VoY K5 a8 s Ol sl s =3 . view HDL instantiation... ¢, V+=14 |3 s



0 =] Nk L B

"timeszscale 1lms S 1lps

rodule BRAM top|

input clk,

input [3:0] addr,

ocutput [T7:0] douat
)

BRAM dut |

.clka({clk), [/ input clka

.addra (addr), // input [3 : 0] addra
.douta (dout) f/ output [T : 0] douta
)

endmodule

PPN RPN e

ST PR WQJW@\)@M&GUSJJQA})QW\@J{

0 =] @ N o L

w

‘timescale 1lns S 1ps
module BRAM test;

Sf Inputs
reg clk = 0;
reg [3:0] addr:

S Outputs
wire [7:0] dout;
always #10 clk = ~clk;
ff Instantiate the Unit Under Test (UUT)
BRAM top uut |
.clk(clk),
.addr (addzx) ,
.dout (dout)
)2

initial begin
ff Imitialize Inputs
addr = 4'd3;

$100;
addr = 4'dl15;
#100;
ff Bdd stimulus here
end
endmodule
Sl JJ.Lé REE A JS.J
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100.000 ns
Value B0 ns | 30 ns | 100 ns | 120 ns | 140 ns | 160 ns | 180 ns |
| cooo1100 0001100 11100111
3 15
£ >
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Device Utilization Summary [-1

Slice Logic Utilization Used Available Utilization Note(s)
Number of Slice Registers i} 11,440 0%
Number of Slice LTS ] 5,720 0%
MNumber of occupied Slices i} 1,430 0%
Numnber of MUXCYs used ] 2,360 0%
Mumber of LUT Flip Flop pairs used [u}
MNumber of bonded I0Bs 13 102 12%;
Number of RAME 16BWERS i} 32 0%
Number of RAMBSEWERS 1 64 1%
Number of BUFIO2/BUFIO2_2CLKs i} 32 0%
Number of BUFIOZ2FB/BUFIO2FB_2CLKs a 32 0%
Number of BUFG/BUFGMUXs 1 16 6%

Number used as BUFGs 1

Number used as BUFGMLIX 0
Number of DCM/DCM_CLKGENs a 4 0%
Number of ILOGIC2(ISERDES 25 a 200 0%
Number of IODELAY 2/TODRP2/IODRP2_MCBs a 200 0%
Number of OLOGICZ/0SERDES2s a 200 0%
Number of BSCANSs 0 4 0%
Number of BUFHs 0 128 0%

BRAM 3 o eslinal Cilises gla fisw 1) o -YY ISKS

L;L}-)J C»«w‘ I obLC.w‘L‘beOCkRAM )\ M)J&_L@jcbﬁdﬁou\.ﬁm\'—*rdg‘)bsts‘)jb QLAJB

w;@‘)d’%})‘z““f»‘ﬁJ;@°j?>uM.)L‘)L¥.JJ|v»W)§‘6

QY



:DDR (g absl>
505,05 55 g FPGA (sla 5 s 51 = 0 5 ks o5 ol abasl> 51 e 5 (Double Data Rate) DDR (¢ alasl>~
5505 gla s 3ok sl absls Gl sl s il O s 4t C)b'-); sl ol (oLl oKl

¥y

.C,..«\e;l.i:...ul&Bjsﬁ&ijgwbd\.usf&l}mﬁ:ﬁl{)w\e“‘_}dﬂmq

5, 595 DDR (g alisl> Vo -Y¢ S5

55 50 GBVI~Y e35ous 5> 3 ks L DDR wlail> sDDR, DDRY, DDRY s sl I il ¢l

Lea
A2l o DDRY (g alisl> (5l,1s 45 o5 o plnl Nexys £DDR s glue » 1, SialosT 6 aslsl L

.w}gwwgié‘wu;)yﬁﬁ;\;@bﬁjguwwﬂaﬁd\@uyu;\

qr



3 Memory

The Nexys A7 board contains two external memories: a 1Gib (128MiB) DDR2 SDRAM and a 128Mib (16MiB) non-volatile serial Flash device. The DDR2
modules are integrated on-board and connect to the FPGA using the industry standard interface. The serial Flash is on a dedicated quad-mode (x4) SPI
bus. The connections and pin assignments between the FPGA and external memories are shown below.

3.1DDR2

The Nexys A7 includes one Micron MT47H64M16HR-25:H DDR2 memeory compenent, creating a single rank, 16-bit wide interface. It is routed to a 1.8V-
powered HR (High Range) FPGA bank with 50 chm controlled single-ended trace impedance. 50 ohm internal terminations in the FPGA are used to
match the trace characteristics. Similarly, on the memory side, on-die terminations (ODT) are used for impedance matching.

For proper operation of the memory, a memory controller and physical layer (PHY) interface needs to be included in the FPGA design. There are two
recommended ways to do that, which are outlined below and differ in complexity and design flexibility.

The straightforward way is to use the [De[IELTET (T EL R ]b R BGERT N ELETTETR T [T which instantiates the memory controller and uses an

asynchronous SRAM bus for interfacing with user logic. This module provides backward compatibility with projects written for older Nexys-line boards
featuring a CellularRAM instead of DDR2. It trades memory bandwidth for simplicity.

More advanced users or those who wish to learn more about DDR SDRAM technology may want to use the Xilinx 7-series memory interface solutions
core generated by the MIG (Memory Interface Generator) Wizard. Depending on the tool used (ISE, EDK or Vivado), the MIG Wizard can generate a
native FIFO-style or an AX|4 interface to connect to user logic. This workflow allows the customization of several DDR parameters optimized for the
particular application. Table 3.1 below lists the MIG Wizard settings optimized for the Nexys A7,

Table 3.1.1 DDR2 settings for the Nexys A7.

Setting Value
Memory type DDR2 SDRAM
Max. clock period 3000ps (667Mbps data rate) .

\—Yo Js.:

Setting Value

Memory type DDR2 SDRAM

Max. clock peried 3000ps (667Mbps data rate)
Recommended clock peried (for easy clock generation) 3077ps (650Mbps data rate)
Memory part MT47H64M16HR-25E

Data width 16

Data mask Enabled

Chip Select pin Enabled

Rtt (nominal) - On-die termination 500hms

Internal Vref Enabled

Internal termination impedance 500hms

Although the FPGA, memory IC, and the board itself are capable of the maximum data rate of 667Mbps, the limitations in the clock generation
primitives restrict the clock frequencies that can be generated from the 100 [\]Hz system clock. Thus, for simplicity, the next highest data rate of
650Mbps is recommended.

The MIG Wizard will require the fixed pin-out of the memory signals to be entered and validated before generating the |P core. For your convenience,
an importable UCF file is provided on the Digilent website to speed up the process.

For more details on the Xilinx memory interface solutions, refer to the 7 Series FPGAs Memory Interface Solutions User Guide (ug586)'.
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You are here:: Digilent Reference / Learn / Programmable Logic / Programmable Logic Tutorials / SRAM to DDR Component

SRAM to DDR Com ponent Table of Contents ~

Download

maReference Component ea UCF file for pinout

Description

Note: There is a problem mapping the MIG in ISE. In short, the tools do not see the MIG generated UCF file. This issue can be solved by following
the flow found @ here. The digilent support thread associated with this issue is @ here.

This component implements a simple asynchronous SRAM interface to DDR2 converter for the Digilent Nexys4-DDR board. It uses the industry-
standard SRAM control bus. Read operations are initiated by bringing CEN, OEN and LB/UB low while keeping WEN high. Valid data will be driven out
the Data Output port after the specified access time has elapsed. Write operations occur when CEN, WEN and LB/UB are driven low while keeping OEN
high.

The LB enable and UB enable signals support byte-wide (8-bit) data writes. During write operations, any disabled bytes will be masked out and not
transmitted to the DDR. When both the LB and UB are enabled than word-wide (16-bit) data writes are executed.

This component is particularly useful for those who would like to port a design that targeted an earlier Nexys model and asynchronously accessed the
onboard CellRAM. This component shares the same interface, and should allow the previous project to continue to work on the Nexys4-DDR. The only
change that must be made is to the read cycle and write cycle wait times. They have increased to 210 and 260 ns, respectively

The converter component instantiates a LogiCORE MIG (Memory Interface Generater) that is configured with the following settings:
3 Cul s edd sl oV e -YY JS.Z
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The converter compoenent instantiates a LogiCORE MIG (Memory Interface Generator) that is configured with the following settings:

Parameter Value

Controller Type DDR2 SDRAM
Clock Period 3333 ps (300 MHz)
PHY to Controller Clock Ratio Al

Memory Type Components
Memory Part MT47H64M16HR-25E
Data Width 16

Data Mask Enabled

Ordering Strict

Input Clock Period 5000 ps (200MHz)
Burst Type Sequential

Qutput Drive Strength Fullstrength
Controller Chip Select Pin Enable

RTT (nominal) - ODT 50 Ohms

Memory Address Mapping Selection Bank-Row-Column

VeoYA UK
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Memory Address Mapping Selection Bank-Row-Column

System Clock No Buffer
Reference Clock Use System Clock
System Reset Polarity Active Low
Debug Signals for Memory Controller Off

Internal Vref Enabled

10 Power Reduction On

XADC Instantiation Enabled'

Internal Termination Impedance 50 Ohms

Table 1. MIG settings
'If the XADC is used elsewhere in the design, this should be disabled. It is disabled in the Ram2Ddr version of this core

This project contains two different components: Ram2Ddr and Ram2DdrXadx. If your design does not use the XADC core anywhere else, you should
use the Ram2DdrXadc compenent. It automatically instantiates the XADC internally to monitor the chip temperature. If your design does use the XADC
core, you should use the Ram2Ddr component. You will then have to connect the device_temp line of the Ram2Ddr component to the XADC
component, as described on page 122 in version 1.9 of Xilinx's @ 7 Series FPGAs Memory Interface Solutions Guide (UG586).

Components can either be inserted into a project as a pre-compiled netlist (.ngc), or as sources by copying the VHDL and MIG project files into your
project. Both are included with the download.

Port Descriptions .

VeYa S
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Port Descriptions

Figure 1 shows the ram2ddr component block diagram with its ports:

ddr2_addr 13
clk_200MHz ddr2_ba 3
Ao : rst ddr2_ras n ’
device_temp ddr2_cas n
P S
ddr2_we_n
21 ram_a ddr2_ck
16 ram_dq i ddr2_ck_n
16 , ram_dg o SRAM to DDR ddr2 cke DDR
F—
ram_cen ddr2_cs_n
RAM ram_oen ddr2 dm 2
ram_wen » ddr2_odt
ram_ub ddr2 dqg 16,
ram_lb ddr2_dgs p'z
ddr2_dgs_n "2
Figure 1. Block Diagram
Port Direction Description
clk_200MHz Input Single-ended, buffered 200 MHz clock input
rst Input Active-high global reset
device_temp Input This portis active only in the ram2ddr.ngc file (where the XADC module is not internally instantiated) and shall

be tied to GND in the ram2ddrxadc.ngc component. See "Xilinx UG586 7 Series FPGAs Memeory Interface
Solutions” for more details on driving this port.

Vere S

a1



RAM

ram_a (26:0) Input Input address
ram_dq_i (15:0) Input Data input
ram_dq_o (15:0) Output Data output
ram_cen Input Active-low Chip Enable
ram_oen Input Active-low Output Enable
ram_wen Input Active-low Write Enable
ram_ub Input Active-low Upper Byte select
ram_lb Input Active-low Lower Byte select
DDR
ddr2_addr (12:0) Qutput Memory Address output
ddr2_ba (2:0) Output Bank Address
ddr2_ras_n Output Active-low Row Address Strobe
ddr2_cas_n Output Active-low Column Address Strobe
ddr2_we_n Output Active-low Write Enable
ddr2_ck_p, Output Differential Memory Clock output
Ve s
DDR
ddr2_addr (12:0) Output Memory Address output
ddr2_ba (2:0) Output Bank Address
ddr2 ras_n Output Active-low Row Address Strobe
ddr2_cas_n Qutput Active-low Column Address Strobe
ddr2_we n Output Active-low Write Enable
ddr2_ck_p, Output Differential Memory Clock output
ddr2_ck_n
ddr2_cke Output Active-high Memory Clock Enable
ddr2 ¢s n Output Active-low Chip Select
ddr2_dm (1:0) Qutput Output Data Mask
ddr2_odt QOutput On-Die Termination
ddr2_dq (15:0) Bidirectional ~Data input/output bus
ddr2_dgs_p (1:0), Bidirectional

ddr2_dgs_n (1:0)

Table 2. Port Descriptions
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Project Summary » | IP Catalog *

Cores | Interfaces
Q = £ F w4 - @ ]
Search: .- memory interface (2 matches)
Name A1 Axa Status License
v Vivado Repository -~

v Memories & Storage Elements

v Memory Interface Generators
F Memory Interface Generator (MIG 7 Series) AXl4 Production  Included  xilinx.com.ip:mig_7series:4.2 v

Details

Mame: Memeory Interface Generator (MIG 7 Series)

Wersion: 4.2 (Rev. 1)

Interfaces Al

Description:  This Memory Interface Generator is a simple menu driven tool to generate advanced memory interfaces. This tool generates HOL and pin placement constraints that will help

you design your application. Kintex-7 supports DDOR3 SDRAM, DDR2 SDRAM, LPDDR2 SDRAM, QDR I+ SRAM, RLDRAKI and RLDRAMIIL. Virtex-7 supports DDR3 SDRAM,
DDR2 SDRAM, LPDDRZ SDRAM, QDR I+ SRAM, RLDRAMII and RLDRAMIIL Artix-7, Spartan-7, and Zyng support DDR3 SDRAM, DDR2 SDRAM and LFDDR2 SDRAM

Status Production

License: Included

Change Log: View Change Log

Wendor Xilinx, Inc.

WLINV: ilinx.comip:mig_7series:4.2

Repository.  D:Vivado2019.2Vivado/2019.2/datalip
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4 Memory Interface Generator

VIVADO!

HLx Editions

& XILINX.

Memory Interface Generator

The Memory Interface Generator (MIG) creates memory controllers for Xilinx FPGAs. MIG creates complete customized Verilog or VHDL
RTL source code, pin-out and design constraints for the FPGA selected, and script files for implementation and simulation.

Vivado Project Options

This GUI includes all configurable options along with explanations to aid in generation of the required controller. Please note that
some of the options selected in the Vivado Project Options will be used in generation of the controller. Itis very important that the
correct Vivado Project Options are selected. These options are listed below.

Selected Vivado Project Options:

Fpga Family Artix-7

Fpga Part xc7a100t-csg324
Speed Grade: -1

Synthesis Tool . VIVADO

Design Entry VERILOG

If any of these options are incorrect, please click on "Cancel”, change the Vivado Project Options, and restart MIG. This version
of MIG is tested with Vivado 2018.3 or later, it is not tested with previous versions of Vivado.

Veve S
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#  Memaory Interface Generator ®

VIVADQ! oo

HLx Editi Create Design
x Editions Selectthis option to generate a memaory controller. Generating a memary controller will create RTL, XDC, implementation and

simulation files

Verify Pin Changes and Update Design

Selecting this feature verifies the modified XDC for a design already generated through MIG. This option will allow you to change
the pin out and validate it instantly. It updates the input XDC file to be compatible with the current version of MIG. While updating
the XDC it preserves the pin outs of the input XDC. This option will also generate the new design with the Component Name you
selected inthis page

Component Name
Please specify the component name for the memory interface. The design directories will be generated under a directory with this
name. Three directories will be created “example_design” "user_design” and "docs”. The user_design will contain the generated
memory interface. The example_design adds a simple example application connected to the generated memory interface

ComponentName mig_7series_0

Multi-Controller
Up to maximum of 8 controllers with a combination of DDR3 SDRAM, QDRI+ SRAM or RLDRAM Il can be generated. The number of
controllers that can be accommedated may be limited by the data width and the number of banks available in device. Refer user guide
for more information

Number of controllers 1

AX4 Interface

Enables the AXI4 interface. AXI4 interface is supported only for DDR3 SORAM and DDR2 SDRAM controllers with Verilog design entry.
[] Axi4 Interface

& XILINX.
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4 Memory Interface Generator X

\/|\/ADO! P Compatti FPoAs

Pin Compatible FPGAs include all devices with the same package and speed grade as the target device. Different FPGA devices with

HLx Editions the same package do not have the same bonded pins. By selecting Pin Compatible FPGAs, MIG will only select pins that are commaon
between the target device and all selected devices. Use the default XDC in the par folder for the target part. If the target part is changed,
use the appropriate XDC in the compatible_ucf folder. If a Pin Compatible FPGA is not chosen now and later a different FPGA is used,
the generated XDC may not work for the new device and a board spin may be required. MIG only ensures that MIG generated pin out
is compatible among the selected compatible FPGA devices. Unselected devices will not be considered for compatibility during the pin
allocation process

Pin Compatible FPGAs A blank list indicates that there are no compatible parts exist for the selected target part and this page can be skipped

Memory Selection
Controller Options Note that different parts in the same package will have different internal package skew values. De-rate the minimum period
S appropriately in the Controller Options page when different parts in the same package are used. Consult the User Guide for more
" information

Options

| Parar

Target FPGA
FPGA Options

Pin Compatible FPGAs
Exte

FPGA Options
10 Planning Options

xc7a35tcsg324
xc7a50tcsg324
xc7ar5tcsg32d
xcT7a15tcsg324
xc7a15ti-csg324
xc7a3sti-ceg32d
xc7a50ti-csg3z24
xc7arsti-csg324
xc7a100ti-csg324

System Signals Selection
Summary

Simulation Options

PCB information

Design Notes

& XILINX
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# Memory Interface Generator X

VIVADQ! semersosn

B Selectthe type of memary interface. Please refer to the User Guide for a detailed list of supported controllers for each FPGA family. The
HLx Editions list below shows currently available interface(s) for the specific FPGA, speed grade and design entry chosen

Selectthe controller type

Pin Compatible FPGAS (®) DDR2 SDRAM

Memory Selection () LPDDR2 SDRAM
Controller Options

AXI Paramete
M
FPGA Options

Exte d FPGA Options
10 Planning Options
Pin 5

Systemn Signals S

.

ory Options

ion

ction
Summary

Simulation Options

PCB information

Design Notes

& XILINX.
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¢ Memory Interface Generator X
Vl\//AD ‘ Options for Controller 0 - DDR2 SDRAM
-~
HLx Editions Clock Period: Choose the clock period for the desired frequency. The allowed period -
) range(3000 - 5000) is a function of the selected FPGA part and FPGA speed grade 3,333 [ ps 300.02 MHz

Refer to the User Guide for mare information

PHY to Controller Clock Ratio: Select the PHY to Memory Controller clock ratio. The
PHY operates atthe Memory Clock Period chosen above. The controller operates at
either 1/4 or 1/2 of the PHY rate. The selected Memory Clock Period will limit the

Pin Compatible FPGAs choices

Memory Selection

Controller Options Memory Type: Selectthe memory type. Type(s) marked with a warning symbaol are not

AXI Parameter compatible with the frequency selection above.

Memory Options

FPGA Options Memory Part: Selectthe memory pant. Part(s) marked with @ warning symbal are not MT47HE4M16HR-25E -
cempatible with the frequency selection above. Find an equivalent part or create a part

Extended FPGA Options using the "Create Custom Part” button if the part needed is not listed here. The Create Custom Part
10 Planning Options “Create Custom Part” feature is not supported for RLDRAM II.

System Signals Selection Data Width: Select the Data Width. Parls marked with a warning symbol are not
Summary compatible with the frequency and memory part selected above.

Simulation Options

PCB information ECC: MIG supports ECC for 72 bit data width configuration. To be able to select ECC, select a data width
that has ECC supported

Design Notes
Data Mask: Enable or disable the generation of Data Mask (DM) pins using this check box. This option
can be selectable only if the memory part selected has DM pins. Uncheck this box to notuse data masks
and save FPGA I/Os that are used for DM signals. ECC designs (DDR3 SDRAM, DDR2 SDRAM) will not
use Data Mask

v -
Y ® Memory Details: 1Gb, x16, row 13, col10, bank:3, data bits per strobe'8, with data mask, single rank

&
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4 Memory Interface Generator

VIVADO'

HLx Editions

Pin Compatible FPGAs
Memory Selection
Controller Options
AXI Param
e

elel

r

mory Options

FPGA Options

Ex FPGA Options
10 Planning Options
Pin ion

System Signals Selection
Summary

Simulation Options

PCB information

Design Notes

& XILINX.

‘Options for Controller 0 - DDR2 SDRAM

Memory Type: Select the memory type. Type(s) marked with 3 warning symbol are not
compatible with the frequency selection above

Memory Part: Selectthe memory part. Part(s) marked with 2 warning symbol are not
compatible with the frequency selection above. Find an equivalent part or create a part

MT47HE4M16HR-25E

using the "Create Custom Part” button if the part needed is not listed here. The
“Create Custom Part” feature is not supported for RLDRAM |1

Create Custom Part

Data Width: Select the Data Width. Parts marked with a warning symbal are not
compatible with the frequency and memory part selected above.

ECC: MIG supports ECC for 72 bit data width configuration. To be able to select ECC, select a data width
that has ECC supported.

Data Mask: Enable or disable the generation of Data Mask (DM) pins using this check box. This option
can be selectable only if the memory part selected has DM pins. Uncheck this box to not use data masks
and save FPGA /Os that are used for DM signals. ECC designs (DDR3 SDRAM, DDR2 SDRAM) will not
use Data Mask

Number of Bank Machines: This parameter defines the number of bank machines. A given bank machine
manages a single DRAM bank at any given time.

Note:Setting a lower value will result in lower resource utilization, but may effect controller efficiency for
certain traffic patterns.

'ORDERING: Mormal mode allows the memory controller to reorder commands to the memaory to obtain the
highest possible efficiency. Strict moede forces the controller to execute commands in the exact order
received

Memory Details: 1Gb, x16, row 13, col:10, bank:3, data bits per strobe:8, with data mask, single rank

Veora s
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VIVADO'

HLx Editions

Pin Compatible FPGAs
Memory Selection
Controller Options

AXI Parameter
Memory Options
FPGA Options

PGA Options

tions

System Signals Selection
Summar:

Simulation Options

PCB information

Design Notes

& XILINX.

Memory Options CO - DDR2 SDRAM

Input Clock Period: Select the period for the PLL input clock (CLKIN). MIG
determines the allowable input clock periods based on the Memory Clock Period

entered above and the clocking guidelines listed in the User Guide. The

5000 ps (2
generated design will use the selected Input Clock and Memory Clock Periods to pst

generate the required PLL parameters. If the required input clock peried is not
available, the Memory Clock Period must be modified

Choose the Memory Options for the memory device. Memory Option selections are restricted to those supported by the controller.

Consult the memory vendoer data sheet for more information.

Burst Type

The ordering of accesses with in a burstis determined based on the burst length, the
burst type and the starting column address.

Sequential
‘Qutput Drive Strength

Selecting reduced strength will reduce all outputs to approximately 60 percent of the drive strength

RTT (nominal) - ODT

This feature allows to apply internal termination resistance of the memory module for
signals DQ, DQS/DQS#, LDAS/LDQSH, UDQSDQS# and LOMMAUJDM. This improves the
signal integrity of the memory channel

500hms

Controller Chip Select Pin

The Chip Select (CS#) pin can be tied low externally to save one pin in the

addressicommand group when this selection is set to ‘Disable”. Disable is only valid for Enable
single rank configurations

Voot 2
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# Memory Interface Generator

VIVADO'

HLx Editions

Pin Compatible FPGAs
Memary Selection
Controller Options

AXI Parameter
Memory Options

FPGA Options
Extended FPGA Options
10 Planning Options

Fin Sele

on
System Signals Selection
Summan

Simulation Options

PCB information

Design Motes

& XILINX

Memory Options CO - DDR2 SDRAM

Burst Type

The ordering of accesses with in a burst is determined based on the burst length, the

S tial
burst type and the starting column address. equential

Output Drive Strength

Selecting reduced strength will reduce all outputs to approximately 60 percent of the drive strength

RTT (nominal) - ODT
This feature allows to apply internal termination resistance of the memory module for

signals DQ, DQS/DQS#, LDASILDOSH, UDQS/UDOS# and LDM/UDM. This improves the 50o0hms
signal integrity of the memaory channel.

Controller Chip Select Pin

The Chip Select (C5#) pin can be tied low externally to save one pin in the

addressicommand group when this selection is setto ‘Disable’. Disable is only valid for Enable

single rank configurations.

Memory Address Mapping Selection

User Address

(LTI
[ ROW [Bank]  corumn |
[Ban | ROW [ coumn |

Vet s
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VIVADO/

Lx Editions

Pin Compatible FPGAs
WMemary Selection
Controller Options

AXI Parameter

System Clock
Choose the desired input clock configuration. Design clock can be Differential or Single-Ended

System Clock No Buffer

Reference Clock

Choose the desired reference clock configuration. Reference clock can be Differential or Single-Ended

Reference Clock Use System Clock

System Reset Polarity

Choose the desired System Reset Polarity.

Memory Options System Reset Polarity ACTIVE LOW

FPGA Options

Extended FPGA Options Debug Signals Control

10 Planning Options This feature allows various debug signals presentin the IP to be monitored on the ChipScope tool. The debug signals include
Pin Se status signals of various PHY calibration stages. Enabling this feature will connect all the debug signals to the ChipScope ILA and

VIO cores inthe example design top module. A part of each bus in the debug interface has been grounded so that users can

System Signals Selection replace the grounded signals with the required signals.

Summan Debug Signals for Memory Controller OFF ~
Simulation Options
PCB information Sample Data Depth
Design Notes This selects the value of Sample Data depth for Chipscope ILA used in Debug logic

Sample Data Depth

Internal Vref

Internal Vref can be usedto allow the use of the Vref pins as normal IO pins. This option can only be used at 800 Mbps and lower

& XILINX. g !

data rates. This can free 2 pins per bank where inputs are used. This sefting has no effect on banks with only outputs
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# Memory Interface Generator X

' Debug Signals Control ~
V | VJ \DO This feature allows various debug signals presentin the IP to be monitored on the ChipScope tool. The debug signals include

HL x Editions status signals of various PHY calibration stages. Enabling this feature will connect all the debug signals to the ChipScope ILA and
VIO cores in the example design top module. A part of each bus in the debug interface has been grounded so that users can
replace the grounded signals with the required signals

Debug Signals for Memory Controller OFF v

Sample Data Depth
Pin Compatible FPGAs

Memaory Selection

This selects the value of Sample Data depth for Chipscope ILA used in Debug logic.

Sample Data Depth
Controller Options

AXI Parameter Internal Vref
Memary Options
FPGA Options

Extended FPGA Options

Internal Vref can be used to allow the use of the Viref pins as normal 1O pins. This option can only be used at 800 Mbps and lower
data rates. This can free 2 pins per bank where inputs are used. This setting has no effect on banks with only outputs.

Internal Vref [
10 Planning Options
Pin Selection 10 Power Reduction
System Signals Selection Significantly reduces average 10 power by automatically disabling DQ/DQS IBUFs and internal terminations during WRITEs and
Summary periods of inactivity
Simulation Options 10 Power Reduction ON v
PCB information
Design Motes XADC Instantiation

The memory interface uses the temperature reading from the XADC block to perform temperature compensation and keep the
read DQS centered in the data window. There is one XADC block per device. Ifthe XADC is not currently used anywhere in the
design, enable this option to have the block instantiated. If the XADC is already used, disable this MIG option. The useris then
required to provide the temperature value to the top level 12-bit device_temp_i input port. Refer to Answer Record 51687 or the
UGE8E for detailed information.

v
XADC Instantiation Enabled v
VS ® &

Next
Veoty s
¢ Memory Interface Generator X
v | \/ADO Internal Termination for High Range Banks
HLx Editions Select the internal termination (IN_TERM) impedance for the High Range (HR) banks. This setting applies only to the HR banks
used in the interface
Internal Termination Impedance 50 Ohms w

Pin Compatible FPGAs
Memory Selection
Controller Options

AXI Parameter

Memaory Options

FPGA Options
Extended FPGA Options
10 Planning Options

Pin Selection

System Signals Selection
Summary

Simulation Options

PCB information

Design Notes

& XILINX.
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¢ Memaory Interface Generator

VIVADQ?" e sanne

! Mew Design: Pick the optimum banks for a new design
HLx Editions g P g

Fixed Pin Qut: Pre-existing pin outis known and fixed

Fin Compatible FPGAS
Memary Selection
Controller Options

AXl Parameter

Memory Options

FPGA Options
Extended FPGA Oplions
10 Planning Options
Fin Selection

System Signals Selection
Summary

Simulation Options
PCB information
Design Notes

& XILINX
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#  Load Your UCF
Look jn: QurBoard

Ram2Ddr_RefComp
I Nexys4DDRmemorypinout uck

File name: CuUsers/dellDeskiop/HLSNerilogCNN/MIG/IOurBoard

Files of fype: = Consfraint files (.ucf, xdc)

Vi JSe

v~ toaFA, BXC R

Recent Directories
C:lUsers/dell/DeskiopHLSVerilogCNNMIG/OurBeard/Ram2D...

File Preview

Selectafile to preview
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(V XI Ll NX Vahidation successful. Press Next to proceed.
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Pin Selection For Controller 0 - DDR2 SDRAM

Signal Name Bank Number Byte Mumber Pin Mumber 10 Standard

1 ddr2_dq[0] 34 v T3 v R7 ~  8S8TL18_II ~

2 ddr2_dq[1] 34 v T3 v VB ~  8S8TL18_II

3 ddr2_dq[2] 34 v T3 v RS ~  8S8TL18_II

4 ddr2_dq[3] 34 v T3 v U7 ~  8S8TL18_II

5 ddr2_dq[d] 34 v T3 v V7 ~  8S8TL18_II

6 ddr2_dq[5] 34 v T3 v R6 ~  8S8TL18_II

7 ddr2_dqle] 34 v T3 v UB ~  8S8TL18_II

8 ddr2_dq[7] 34 v T3 v R5 ~  8S8TL18_II

9 ddr2_dq[s] 34 v T v T5 ~  8S8TL18_II

10 ddr2_dq[9] 34 v T v U3 ~  8S8TL18_II

11 ddr2_dq[10] 34 v T v V5 ~  8S8TL18_II

12 ddr2_dq11] 34 v T v Ud ~  8S8TL18_II

13 ddr2_dq[12] 34 v T v V4 ~  8S8TL18_II

14 ddr2_dq13] 34 v T v T4 ~  8S8TL18_II

15 ddr2_dq[14] 34 v T v v ~  8S8TL18_II

16 ddr2_dq[15] 34 v T v T3 ~  8S8TL18_II

17 ddr2_dmi0] 34 v T3 v T6 ~  8S8TL18_II

18 ddr2_dm[1] 34 w T ¥ U ~  88TL18_I

19 ddr2_dgs_p[0] 34 w T3 ¥ U9 “~  DIFF_SSTL18_Il

20 ddr2_dgs_n[0] 34 w T3 ¥ Ve “~  DIFF_SSTL18_Il

21 ddr2_dgs_p[1] 34 w T ¥ U2 “~  DIFF_SSTL18_Il N
Validate | | Read XDC/MUCF | | Save Pin Out |

VetV S

System Signals Selection

Select the system pins below appropriately for the interface. Customization of these pins can also be made in the XDC after the design
is generated. For more information see UGS586 Bank and Pin rules.

System Clock and Reference Clock pin selections will not be visible ifthe Mo Buffer option was selected in the FPGA Options page.

System Signals
These signals may be connected internally to other logic or brought out to a pin.

@ sys_rst This input signal is used to reset the interface.

& init_calib_complete: This signal indicates that the interface has completed calibration and memory initialization
and is ready for commands. LOC constraint will be generated in XDC for Example design only based on "Pin
MNumber” selection below.

& error: This output signal indicates that the traffic generator in the Example Design has detected a data mismatch.
This signal does not existin the User Design

Signal Mame Bank Number Pin Number

sys_rst Select Bank ~ Mo connect -
init_calib_complete Select Bank ~ MNoconnect hd
tg_compare_error Select Bank ~ MNoconnect hd

All pins must be constrained to specific locations in order to generate a bit file in the implementation phase (this is not required for
simulation).

VeotA S
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& XILINX.

~
Vivado Project Cptions:
Target Device : xcTal00t-esg324
Speed Grade : -1
HDL 1 verilog
Synthesis Tool 1 VIVADO
If any of the above options are incorrect, please click on "Cancel”, change the CORE Generato:
MIG Cutput Options:
Module Name mig_Tseries 0
No of Controllers 1
Selected Compatible Device(s) H
FPGA Options:
System Clock Type : No Buffer
Reference Clock Type 1 Use System Clock
Debug Port : OFF
Internal vref : enabled
I0 Power Reduction : CN
XADC instantiation in MIG : Enabled
Extended FPGR Options:
DCI for DQ,DQS/DQS#,DM : enabled
Internal Termination (HR Banks) : 50 Chms
/ 7/ v
>
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Micron Technology, Inc. Simulation Model License Agresment

PLEASE READ THIS SIMULATION MODEL LICENSE AGREEMENT ("AGREEMENT") FROM MICRON TECHMOLOGY, INC. ("MTI") CAREFULLY
BEFORE INSTALLING OR USING THIS SIMULATION MODEL (THE "MODEL"). BY INSTALLING OR USING THE MODEL, YOU ARE ACCEPTING
AND AGREEING TO THE TERMS AND CONDITIONS OF THIS AGREEMENT. IF ¥OU DO NOT AGREE WITH THE TERMS AND CONDITIONS OF
THIS AGREEMENT, THEN DO NOT INSTALL OR USE THE MODEL.

SOFTWARE LICENSE: You acknowledge and agree that it is your sole responsibility to obtain the appropriate license or permission
from the owner(s) of the softvare platform(s) that are necessary for you to operate the Model. MTI is under no obligation whatsoever
to offer, provide or secure such license or parmission for you.

MODEL LICENSE: MTI hereby grants to you the right to install, use and medify the Model solely for testing the Model and designing
your product(s) in connaction with the Model. You shall not use the Madel or any madifications for any other purpase, and shall not
copy, rent, or lease the Madel or the modifications to any third party. MTI may make changes to the Model at any time without notice
to you. MTI is under no obligation whatsoever to update, maintain, or provide new versions or other support for the Model.

OWNERSHIP OF MATERIALS: You acknovdedge and agree that the Model is proprietary property of MTI and is protected by United
States copyright law and international treaty provisions. The Model may not be copied, reproduced, published, uploaded, posted,
transmitted, or distributed in any way without MTI's prior vritten permission. Except as expressly provided herein, MTI does not grant
any exprass or implied right to you under any patents, copyrights, trademarks, or trade secrat information. This Agresment doas not
convey to you an interest in or to the Model, but only a limited right to use and modify the Model in accordance with the terms of this
Agresment.

DISCLAIMER OF WARRANTY: THE MODEL IS PROVIDED "AS IS" WITHOUT WARRANTY OF ANY KIND. MTI EXPRESSLY DISCLAIMS ALL
WARRANTIES EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO, MONINFRINGEMENT OF THIRD PARTY RIGHTS, AND ANY
IMPLIED WARRANTIES OF MERCHANTABILITY OR FITHNESS FOR ANY PARTICULAR PURPOSE. MTI DOES NOT WARRANT THAT THE
MODEL WILL MEET YOUR REQUIREMENTS, OR THAT THE OPERATION OF THE MODEL WILL EE UNINTERRUPTED OR ERROR-FREE.
FURTHERMORE, MTI DOES NOT MAKE ANY REPRESENTATIONMNS REGARDING THE USE OR THE RESULTS OF THE USE OF THE MODEL IN
TERMS OF ITS CORRECTNESS, ACCURACY. RELIABILITY, OR OTHERWISE. THE ENTIRE RISK ARISING OUT OF USE OR PERFORMANCE
OF THE MODEL REMAINS WITH YOU. IN NO EVENT SHALL MTI, ITS AFFILIATED COMPANIES OR THEIR SUPPLIERS BE LIABLE FOR ANY
DIRECT, INDIRECT, CONSEQUENTIAL, INCIDENTAL, OR SPECIAL DAMAGES (INCLUDING, WITHOUT LIMITATION, DAMAGES FOR LOSS
OF PROFITS, BUSINESS INTERRUPTION, OR LOSS OF INFORMATION) ARISING QUT OF YOUR USE OF OR IMABILITY TQ USE THE
MODEL, EVEN IF MTI HAS BEEN ADVISED OF THE POSSIBILITY OF SUCH DAMAGES. Because some jurisdictions prohibit the exclusion or

[r—
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Check Accept or Decline to proceed. By clicking Accept, memory model will be output in the simulation directory. By @
clicking Decline, a memory model must be acquired and configured appropriately. Accept (_ Decline
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V | \/ADO ‘ Creating Printed Circuit Boards for MIG Designs

HLx Editions The User Guide can be accessed by clicking the User Guide button in the lower left cormner of this tool. Refer to Desian
Guidelines section of the respective controller.

Pin Compatible FPGAs
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AX| Parameter

Memory Options

FPGA Options
Extended FPGA Options
10 Planning Options
Pin Selection

System Signals Selection
Summary

Simulation Options
PCB information

Design Motes
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#  Memory Interface Generator X

P -
Vl\ADO DDR2 SDRAM Design for Artix-7 FPGAs

HLx Editions

Design Notes

1. This design is tested with Vivado 2018.3 version

Pin Compatible FPGAS 2. This design is simulated with Questa SIM 10.6¢ version, VCS N-2017.12-SP2 version, and IES 15.20.053 version

Memory Selection 3. Components, RDIMMs, UDIMMs and SODIMMs are supported

Contraller Options 4. Consult the Version Info for known limitations

AXI Parameter

Memory Options Key Enhancements for MIG 2.3 - 2014.4 release

FPGA Options

Extended FPGA Options 1. Updated Maximum supported design frequencies as per the 7 Series DC and AC Switching Characteristics data sheets
10 Planning Options

Pin Selection

Key Enhancements for MIG 2.2 - 2014.3 release
System Signals Selection

Summary 1. Updated Maximum supported design frequencies as per the 7 Series DC and AC Switching Characteristics data sheets
Simulation Oplions
PCB information

- Key Enhancements for MIG 2.0 - 2014.1 release
Design Notes

1. Extended IES and VCS support to Multi-Controller and Multi-Interface designs

Key Enhancements for MIG 2.0 - 2013.4 release v
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= Back | | Generate | | Cancel |
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set property -dict { PACERGE PIN E3 IOSTRNDARD LVCMO333 } [get ports [ clk in }]; #I0 L1ZF

create clock -add -name sys_clk_pin -pericd 10.00 -waveform {0 5} [get ports [clk in}];

set_property -dict { PACERAGE PIN H17 IOSTRNDARD LVCMOS33 | [get ports [ led _calib }]:
set_property -dict { PACEAGE PIN K15 IOSTANDARD LWVCMOS33 | [get ports [ led pass }];
set_property -dict { PACEAGE PIN J13 IOSTANDARD LWVCMOS33 | [get ports | led_fail }]1;
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