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1. http://www.xilinx.como]] d435}o] [SUPPORT]=[Downloads & Licensing]&

£ nhttps xllink.com

XILINX
APPLICATIONS

Support
Knowledge Base Training
Documentation

Community Forums

Service Portal

Searching for Design Tools?
Get Started

~

www.xilinx.com/support

2. Download 3tHo] AX|& Vivado versiono] EA|E O, [2016. 4]S

=y lgmp;

W . com’ L= BC | E uling - All Programmable |

PRODUCTS

Services

xilinx.com/suppart/download/index html/cantent

a 0 wmo

All ~

DEVELOPER ABOUT

Download Now

[t :

Product Return

Documentation Navigator
Download Today

Community Forums
Join Now

University Program

New to Xilinx? Let us help guide you.

‘ Learn More

¥ Xilinx Developer Forum
4 Learn More

A i

llinver © - @ € || § Downloads

XILINX

APPLICATIONS

g able > Support » Downloads
Downloads

® Installation Overview Video

Vivado Embedded Development

CAE Vendor Libraries

Version

PRODUCTS

=5 Vivado Design Suite - HLx Editions - 2015.4 £

Important Information
Vivado Web Installer

Use Vivado Web Installer to Download Only
(Install Separately) or Download & Install

a @0 wo

DEVELOPER ZONE SUPPORT ABOUT

® Doc Navigator Video (5:28) B Licensing Help

SDx Development Environments ISE Device Models

Vivado Deslgn Suite HLx
Editions (All Editions)

Full Product Installation

Jan 25,2017

iabnstaller
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SUPPORT

ABOUT

a 4 e,
ble physical ship will no longer
be available for ordering and will only be
available for download at Xilinx.com.

[
@

68c988206d6d17af24f2a1137a452fff

& Vivado HLx 2016.4: WebPACK and Edit

a70505f62ad81dbB8ab636defa951628

ffe1026646632f1a6bd1ce0d4d2e52d6

A Important Information
Having trouble downloading?

The download links above require the installation
and use of a browser-based (plug-in) download

Sign In

QW [Username]®t [Password]S U
Qe 3§

1
7St & 2392 it

s xilinx com e

XILINX

APPLICATIONS PRODUCTS DEVELOPER ZONE

Username™*

rosh1362

Password *

Forgot your username or password?

New to Xilinx? Create your account

By signing in, you agree to the Xilinx Terms of Use and Privacy Policy

SUPPORT

ABOUT

.
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275 Budae-Dong

Address 2

City™* State*
Cheonan Chungnam

Country * Zip Code*
Korea, Republic OF ™. 331-717

Phone

+82-41-521-9197

Job Function*

|P\J

Primary Market*

| High
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§. Vivado 2016,

taller - Welcome

VIVADO!

HLx Edition

£ XILINX

Welcame

\We are glad you've chosen Xlink as vour platform development partner. This proaram can install the Vivada
Design Environment, Software Development Kit and Dacumentation Navigatar,

Supported operating systems for Vivada 2016.4 are:

= Windows 7.1% Bd-hit

= Windows 8.1: 6d-bit

= Windows 10.0: Gd-hit

— Red Hat Enterprise Linuz 5.1 Bd-bit (Except SOK)
- Red Hat Enterprise Linus 6. B Gd-hit

- Red Hat Enterprise Linus 7.1-7.2¢ Bd-bit

- CentDS Linux 6.7-6.8! Bd-hit

- CentS Linx 7.2: Gd-bit

- SUSE Enterprise Linws 11 4-hit

- SUSE Enterprise Linus 12 d-hit

= Ubuntu Linux 16,04 LTS: Bd-bit - Additional library installation required

Mate: 32-bit machine supportis now only available through LabTools and HW Server standalane product
Installers

Note: This installation program will not Initialize trusted storags or install cable drivers on Linu, Thess items
will need to be installed separatsly, with administative privileges.

To reduce [nstallation time, we-recommend that you disable any antl-virus software before continuing,

Tins, I,

Al ights resarvea. | Preferences

Hent> || Cancel




XILINX

AL PROGRAMMABLE.

Xilinx Inc, End User License Agreement

By checking ‘I AGREE" below, or OTHERWISE ACCESSING, DOWNLOADING, INSTALLING or USING THE SOFTWARE, YOU AGREE
‘on behalf of licensee to be bound by the agreement, which can be viewed by clicking here,

[7]1 Agree

WebTalk Terms And Conditions
By checking ‘I AGREE" below, | also confirm that | have read Section 13 of the terms and dif aboye ing WebTalk and
have been afforded the opportunity to read the WebTalk FAQ posted at htip: iling, corn Mwebtalk, | that | am able ta
digable WebTalk later if certain criteria described in Section 13(c) apply, If they don't apply, | can disable WebTalk by uninstalling the
Software or using the Software on a machine not cannected 1o the internet, It | fail to satisfy the applicable criteria or if | fail to take the.
‘applicable steps to prevent such transmission of information. | agree to allow Xilinx to collect the information described in Section
13(a) for the purposes described in Section 13(h),

[Z]1 Agree

Third Party Software End User License Agreement

By checking | AGREE" below, ar OTHERWISE ACCESSING, DOWNLOADING, INSTALLING or USING THE SOFTWARE, VOU AGREE
I on behalf of licensee to be bound by the agreernent, which can be viewed by clicking here,

711 Agree

Copyright © 1888-2077 Xiink. Inc. Al rights eserved.

8. MAX|T “edition”2 AHESfo} 5}, [Vivado HL WebPACK]2 A Ei5}1 [Next]2
c}.

£ Vivado 20164 Installer - Select Edition to Install

Select Edition to Install XlLlNX

Selact an edition 19 continue Installation. You will be able 10 customize the content in the next page. ALL PROCRAMMABLE.

@ Vivado HL WebPACK
Wivada HL WebPACK is the no cost. device limited version of Vivado HL Design Edition.

~ Wivado HL Design Edition

Vivado HL Design Edition includes the full comy Vivado inchuding C-based desian with Vivado
High-Level Synihest e on, ver ble drivers and
Documentation Navigator are included, L

0 Vivado HL System Edition

Vivaio HL Syst mplete device
support, cable driy it Kt to this
installation,

* Dacumentation Navigator (Standalone}

op. This

Hilinx
Iz 3 standalone In

Cooyrign: © 1088-2017 Kiimx. In. Al rghts ressrvas Next> || Cancel

= == |

iy
Hic)

<
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8|4+ [Device] 504 Artix-7%F 7] YHX|E 2F A= €t

& Vivado 20164 nstaller - Vivado HL WebPACK:

Vivado HL WebPACK
il i

XILINX

AL PROGRAMMABLE.

g ftems in the ree below, Mving ¢

2
Vivado HL WebPACK is the

=3¢ Desian Tools

LB Vivado Design Suite

1 Software Development Kit (SDK)
[1 DocNav

no cost: device limited version of Vivado HL Design Edition,

(]

[¥ Zyno-7000 (limited suppart)
z Zyng UltraSeales+ MPE0C
- [8] 7 Series (imited support)
w8 UltraScale (limited supporty
@ [ UltraScale+
=+ Installation Options
[¥] Install Cable Drivers
[¥] Acquire or Manage a License Key

Enable WebTalk for Yivado to send usage statistics to Xilinx (Always enabled for WebPACK license)
Install WinPCap for Ethernet Hardware Co-simulation

Launch configuration manager to associate Svstern Generator for DSP with MATLAB
Enable WebTalk for SDK to send usage statistics to Xling

Download Size: N4

Heszetto Defaults
Dizk Space Required: 9.8 GB

Copyright © 1888-2077 Xiink. Inc. Al rights eserved.

Select Destination Directory

XILINX

AL PROGRAMMABLE.

Installation apfic
Inztallation Options
Select the Installation directory
Celing]

Select shortcut and file association options
[7] Create program group entries
=) ¥ilinx Desian Tools

Installation location(s)

CaXilinyittvivadot2016,4
CiHlingtVivado HLSW2016.4
CHXiliny W SDKW2016 4

Disk Space Required
Download Size: i3
Disk Space Required: 21,68 GB
Disk Space Available: 144,69 GE

Copjright'© 1888-2077 Xk, Iric..

[7] Create deskiop shortcuts

[7] Create file associations
Apply shorteut & file assaciation selections to
@ Current user

) Bl users

Al rgnts rezarven.
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& Vivado 20164 installer - Installation Summary

Installation Summary i
[
VlVADO Edition: Vivado HL WebPACK
HLx Bt e

® SoCs (Zyng-7000)
® 7 Serles (Artix-7, Kintex-T)
* UltraScale (Kintex UltraScale)

Design Tools
= Vivado Design Suite (Vivada, Vivado High Level Synthesis)
* Software Development Kit (SDK)

Installation Options

# Enable WebTalk for 50K to send usage statistics to Xiling

* Enable WebTalk for Vivado to send usage statistics to Xilinx (Always enabled for WebPACK license)
® Acquire or Manage a License Key

= Install Cable Drivers

Installation location
w Cimiilingvivadow2016,4
» Coilinattivado _HLEW2016.4
® CoilingSDICR2016,4

Disk Space Required

= Download Size: HA
* Disk Space Required: 21,68 GB

£ XILINX

| [ <Back | [ Install | [ Cancel |

)

Copyright © 1888-2077 Xiink. Inc. Al rights eserved.

12. ok} 13} o] M| FWE HolETt

'8 Vvado 20164 Installer - Installation Progress

Installation Progress XILINX

AL PROGAMMABLE.

Installing fileg, 0% completed,

[ i v
-

Final Processing,,,
P i

Emvironments

SDx Family of Development Environments
for Systems and Software Engineers

Copyright © 1086-2017 Xilinx, fnc. All rights fesenved. < Back: || |mstall
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Platform Cableg A|A3lets WAIA]Z7F Y@ [E91]
gt THd Platform Cableo] AZH o] lo® AZAZ AT

Cable Difver Installer [

Please disconnect all Xilinx Platform Cable USB or Evaluation Platform JTAG
cables from this system before cantinuing.

14. AX]E ofx]H o}Zfjet Zo] [License Manager] #o] =, [Get Free ISE WebPACK,
ISE/Vivado IP or PetalLinux Licenses]ZS Al&®85}3 [Connect Now]S Z33ic}.

) £ XILINX
VlVADO License Manager

4 GetLicense
& Set Proxy
WU, Obtain License
o, Load License
4 Manage License
# Manage License Search Paths
View License Status
Borrow/Restore License Seat
# Return License to Xilink
| 4 View Systern Information
@ View Host Information

Obtain License
Select one of the following options
Start Now! 30 Day Trial (No Bitstream)

Get Vivado or IP Evaluation Licenses
o Getfas SE & 7

Get My Full or Purchased Cenificate-Based License
Get My Full or Purchased Activation-Based License

@)Iigonneciidnw I Save Link As... |

Description of the above selected option

Get a free ISE WebPACK, Petalinux or 180-day |P evaluation Iicense (valid for either ISE or
Yivado). VYou will be taken to the Xilinx website where vou can generate a |icense. After
generation, the license file is sent to vour e-mail. Once you have saved this file to vour
machine, click on the Load License selection to copy your .lic file to a default location,




15. 2o]AAE AMEist= 3tHO|A] [Vivado Design Suite

Earlier LicenselS X ®i5}1, [Generat

HL WebPACK 2015
e Node-Locked License]S Z3sic}.

and

L Il rittos /e entitlenow com/ A

APPLICATIONS PRODUCTS

Certificate Based Licenses

cp-a&c|

Create a New License File for Account: KONGJU NATIONAL UNIVERSITY

Create a new license file by making your product selections from the table below. Floating and Node-Locked licenses cannot be combined in the
same license file. ?

xilinx.entitienow.com

DEVE

Activation Based Licenses
Important Information

an Activation license has already been gei

nerated usi
FAQ for more information. httg T

Wtools/fag.k

it

Type License Available Status Subscription End
Seats Date
Certificate - No Charge Node /Float... 111 Current None ~
Certificate - Evaluation Node " Current 30 cays
Ceriiicate - No Charge Node 7 Corrent None |®
Certificate - No Charge Node " Current Nane
Pe ense Certificate - Evaluation Node " Current 365 days N

| License Generate Node-Locked License @

The activation licensing section below is disabled either because Vivado License Manager was not used to initiate this web session or because
ing this unique request ID. Please see the "Troubleshooting Tips" section of the License

Generate Node License

Fields marked with an asterisk *

1 PRODUCT SELECTION
Product ‘ Product | Type Available ‘suhmm‘ Requestad| Borrowed
Seats EndDate | Seals Seats
Selections =
3 @ v NoCharge 11 None 1
< >

2 SYSTEM INFORMATICON

Node

License

HostID *7 Any
3 COMMENTS
Comments ?

gtHoA [Next] = [NextlE 2

f:)'_]_‘

o}.

Generate Node License

4 REVIEW LICENSE REQUEST

Product Selections

Product subscript Available | Requested
End Date Seats Seats
g Suite: HL Cl Earfier 1 1

< >
System Information
License Node
Host 1D ANY

Note: WebTalk is always enabled for WebPACK users. WebTalk ignores user and install
preference when a bitstream is generated using the WebPACK license. If a design is using a
device contained in WebPACK and a WebPACK license is available, the WebPACK license
will always be used. To get additional information on WebTalk, go to www xilinx.com/webtalk




17. 2ol A welo] ot U2 HEE 2

Congratulations

Your new license file has been successfully generated and e-mailed to rosh@kongju.ackr. You Gan also
view the license file under the Manage Licenses tzb.

Please add this sender (xilinx.notification@entitienow.com) to your address book.

Products
Vivado Design Stite; HL WebPACK 2015 and Earffer License (No Charge): 1 seats

18. [License Manager]| 3t@#o] =™ (D[Load License]S A®85t1 @[Copy LicenselS 2
215ty
i i 4

file Help

/ £ XILINX
VIVADO License Manager

4 GetLicence Load License
o set Ff’“”?‘ Certificate Based Licenses

{_Dbta ence
N Load Licarise @ Click the "Copy License’ bution to copy a certificate-based license ( lic file) into the local Xilinx directory, Xilinx
+ Manage License applications automatically detect valid. node-locked licenses (= lic) residing in the local . Xilinx directory.

# Manage License Search Paths

View License Status
Borrow/Restore License Seat Copy License,.,

| ' t# Return License to Xilinx @

| 4 View Systern Information

(@ View Host Information

| Click the “Activate License’ button to load a response XML file into VLM 1o activate your machine for Xilinx tools and
IP.

Activation Based Licenses
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i’EEW(D:‘ Xling_Mivado 50K _2016,4_0124_1 il T om-
| bin
P data
2 EM lio
payload

scripts
I
b at

[LR=20
Vivado License Manager
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XILINX 8 0 wo [a-

APPLICATIONS PRODUCTS DEVELO

Support Services o
Knowledge Base Training Download Now -

Community Forums Product Return

Documentation Navigator Community Forums
Download Today Join Now
Service Portal University Program

New to Xilinx? Let us help guide you.

‘ Learn More

A Searching for Design Tools? ¥ Xilinx Developer Forum
Get Started 4 Learn More

2. Download 3}9o] Ax]3 Vivado versiono] EA|EH, %7]3}Ho] A= versiongl

2017.2& AHElo] glon, 3tH ofjo] HX] Y-S AT 5 o}, o] 2oLt 7

ol & A=t Vivado MYg The2EstAN MRS stn, @5 M=std A md

2 ttegc 3 S0 MRS ARSI DS AMEstd Y EQI AAAE ety Q3]

’éi]’\]{}ol el Z2E & 7] "io @ YHS FHAT(HR] YHAA= 2017. 2

version X0 OjsfiA HdYstA|TE DIGCOM-XA1.02 2016. 404 tj¢ Qtgxlog FA
2 stog 2016. 4 version XS PAIUrLL.)

APPLICATIONS PRODUCTS DEVELOPER ZONE SUPPORT ABOUT

Please be aware that with the release of version
2076 2 DVDs and any other forms of

physical shif will no longer
be available for ordering and will only be
avarlable for dewnload at Xilinx.com.

c0f1f42b33a39957d85b0d4548717f80

eaee62b9dd33d97955dd77694ed1ba20

& Vivado HLx2017.2: Al OS nstaller Single-File | @)

958f190a089ad3f39d327d972¢7dcf35

A Important Information

Having trouble downloading?

__________________The download links above require the installation
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New to Xilinx? Creat

3 239 @}

APPLICATIONS
> Signin
Sign In

Username™*

rosh1362
Password™*

ssssssns
Forgot your username or password?

PRODUCTS

By signing in, you agree to the Xilinx Terms of Use

DEVELOPER ZONE

qestel] 219g sl AUl op]

SUPPORT ABOUT

4. A8t oh3t FHS SISt stwo] Lrool, st ofefe] [Nextls 2sto] crezc

£ A&

ifinx.com /im

275 Budae-Dong

Address 2

city*

Cheonan

Country *

ey

APPLICATIONS

L~ & ¢ || § Download Center Address

PRODUCTS

DEVELOPER ZONE

State®

Chungnam

Zip Code *®

Korea, Republic Of

v

331-7117

Phone

+82-41-521-9197

Job Function*®

SUPPORT

Professor/Instructo

v |
Primary Market* n
| High Performance Computing v |
5
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AR stdo] Yo [NextlE 233t MRS AlAe.
§ Vivado 26172 Installer - Welcome [

Welcome

VIVADO!

HUx Eatons
W are glad you've chusen 4l as your platform devalopment partner, This program can install the Yivado Design
. Software D nt Kit and D Navigator,

Supported operating systemns for Yivado 2017.2 are:

= Windows 7.1t B4-bit

= Windows 10.0 Anniversary Lpdate: B4-hit

- Red Hat Enterprise Linux 6.6-6.8: Bd-bit

~ Red Hat Enterprise Linux 7.2-7.3! Bd-hit

- Cent0S Linus 6.9-6.8! Gd-bit

- CentO3 Linux 7.2-7.3: Bd-bit

- SUSE Enterprise Linux 11.4: B4-bit

- SUSE Enterprise Linux 12,21 B4-hit

- Ubuntu Linu 16.04.1 LTS: Bd-bit - Additional [ibrary Installation required

Note: 32-bit machine suppart is now only available through HW Server standalone product installers

Note: This installation program will not initialize trusted storage or install cable drivers on Linux, These ftems will need to
be installed separately, with administative privileges,

To reduce Installation fime. we rscommend that vou disable any anti-virus software before continuing

£ XILINX

AL PROGAAMARLE

Copyriaht @ 18882017 Xiinx, Inc.  All ights reserved. | Breferences LB

L = =

=

Mext> Cancel

2olda 59| Bojatt shdH B 5olE

z

3o [Next]g 23t

ri: Vivado 2017.2 Installer - Accapt License Agreements [
Accept License Agreements XILINX

Plaasé read-the following térms and-conditions and indicate that you agres by chacking the | faree chackboues, AL FROGRAMMABLES

Xilinx Inc, End User License Agreement

By checking 'l AGREE" below, or OTHERWISE ACCESSING, DOWNLOADING, INSTALLING or USING THE SOFTWARE, YOU AGREE on behalf
of licensee to be bound by the agreement, which can be viewed by clicking here,

[Z]1 Agree

WebTalk Terms And Conditions

By checking 'l AGREE" below, | also confirm that | have read Section 13 of the térms and ti aboye ing WebTalk and have
been affarded the oppartunity to read the WebTalk FAQ pasted at hitps: iling, com/produets/desian-tools /webtalk himl, |

that| am able to disable WebTalk later if certain criteria described in Section 13(c) apply, If they dan't apply, | can disable WebTalk by
uninstalling the Software or uging the Software on a machine not cannected to the internet, If | fail to eatisfy the applicable criteria or if | fail to
take the applicable steps to prevent such fransmission of information, | agree to allow ilinx to collect the information described in Section
13(a) for the purposes described in Section 13(h)

[Z11 Agree

Third Party Software End User License Agreement

By checking | AGREE” below. or OTHERWISE ACCESSING, DOWNLOADING. INSTALLING or USING THE SOFTWARE. YOU AGREE on behalf
of licensee to be bound by the agreement. which can be viewed by clicking here

Copyight € 1868-2017 Xiinx. Inc. All nghts resenved. < Back Meaxt > Cancel

L = =
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Mesfof s, [Vivado HL WebPACK]S

AESEAL [Next]E 233t

& Vivado 2017.2 Installer - Select Edggn 16 Install e -5 m—— -

Select Edition to Install

Select an edition to continug installation. You will bé able t custamize the content in the n

—_—

XILINX

ALL PROGAMMABLE.

@ Vivado HL WebPACK

Vivado HL WebPACK s the no cast. device limited version of Vivado HL Design Edition,

* Vivado HL Desian Edition

Vivada HL Deslan Edition Includes the full complement of Vivado Ces
High-Leval Synthesis. implamentation, varfication and device programmi
Mavigalor are ineluded, Usets can aptionally add the Software Devalopment

the:

* Vivado HL System Edition

Vivada HL S
cable drivers and Documentation Navigator are Included, Users

() Dacumentation Navigstor (Standalone)

Kilinx Documentation Navigator (DocNav) provides acce:
standalone nstallation without Vivada Desian Sulte,

e Edition s 3 supersat of Vivado HL Deslgn Edition with the additian of
an optionally add the

dlinx technical documentation both on the W

or design, Including C-based desian with Vivado
plete device support. cable drivers and Dooumentation
o this installatian,

ystem Generator lor mplete device suppont
fware Gevelopment Kit o this installation

and on the Desidop, This is a

Copyrght © 18B6-2017 Minx, Inc. Al nghts ressmved.

.

-———

< Back Newt> Lancel

1sF shm o
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St A [Next]E 2=ttt o] stdoA ZARAEE Eol7] ¥
A= [Device] &Fo|A Artix-7% 7|1 WA S

25 siAlsi= "t

a2

- _
& vivado 20172 Installer - Vivado HIAWEBPACK S i

Vivado HL WebPACK

i i inthetree be ving cursor
I 0

= % Desian Tools

& @ VYivado Design Suite
1 Software Development Kit (SDK)
= ¥l Dochay
-3 Devices
: B [m Production Devices
¥ Sols
- [m] 7 Series (imtted suppor)

- m

UitraScale (limited suppor)
UltraScale (limited support)
&[] Enginesring-Sample Devices
=/ Installation Options

[#1 Install Cable Drivers

Install WinPCap for Ethernet Hardware Co=simulation

Enable YebTalk for SDK 1o send usage statistics to 2ling

Download Sizet NA
Disk Space Reguired: 15,82 GB

d :
Vivado HL WebPACK is the no cost. device limited version of Vivada HL Desian Edition,

Enable WebTalk for Vivado to send usage statistics to Xilink (Always enabled for WebPACK license)

Launch configuration manager to associate System Generator for DEP with MATLAB

=)
XILINX

ALL PRORAMMATLE.

Reset to Defaults

Copyrioht @ 1888-20°

Xiins Inc. Al rgnis rssanvsa.

Next>




Installation Options

Coling

Disk Space Requ
Dawnload Size!

Select the installation directory

Installation location(s)
C¥iline vivadoW2017,2
Ctadlin i vivado |

CiiinxiDocMay

Disk Space Required:
Disk Space Available

XILINX |

ALL FROGAAMMABLE.

Select shartcut and file association options

[¥] Create program group entries
Xilink Decign Toals

)

reate desktop shortcuts

[7] Create file associations
HLS%2017.2 Apply shortcut & file association selections 1o

@ Current user

) Al users
ired
MA
15,62 GB

87.1 GB

Copyight € 1886-2017 Minx,

Inc. All ights rassnrad.

£ Back Mext> Cancel

10. 2x]of ot

us g
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Disk Space Required

Installation Summary:

Edition: Vivado HL WebPACK

Devices

® Production Devices (SoCs, 7 Series. UlraScale. UltraScale+)
Design Tools

« Vivada Design Sutte (Yivada, Vivado High Level Synthesis)

* Dochay,
Installation Options

* Enable YebTalk for Vivada to send usage stafistics to Rilink (Always enabled for WebPACK. license)
® Install Cable Drivers
Installation location

o Citilinedvivadoi2017,2
o CAfxilingtyivado HLEW201T2
» CAtilingfDocHay

» Download Size!
 Disk Space Fequired:

A
16,82 GB

Copyiaht @ 1888-2017 Kiinx, Ine.

Allngnis ressrvea.

Preferences | [ <Back | [ Install | [ Cancel




Installation Progress

Installing files, 0% completed,
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SDx Family of Development Environments
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xilink Software Install
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Vivado 2016.45 AISHA]7]1 [Create New Project]S &

6.4
File Flow Tools Window Help
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VIVADO!

HLx Editions

Quick Start
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Create New Project Open Project Open Example Project
Tasks
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Manage IP Open Hardware Manager Hlinz Tel Store
Information Center
Documentation and Tutorials Quick Take Videos Release Notes Guide

£ XILINX

ALL PROGRAMMASLE.

Recent Projects

DigComx20Test
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[Create a New Vivado Project] o] =H [Next]S Z= 3t

e

¢ MNew Project !
Create a New Vivado Project
VlVADO' This wizard will guide you through the creation of & new project,

HLY Editions

your project sources and choose a default part,

To continue, elick Next,

To create a Vivado project vou will need to provide a name and a lacation for your project
files, Next. you will specify the type of flow you'll be working with, Finally, you will specify

Einigh Cancel




[Project name]&o|A [Project namel]& “AndOr”, [Project location]& “F:/Work2017" &

Z+7F X|A;sic), o] i m2MEYX “F:/Work2017/AndOr” o] AA =it 22]1 [Next]E 22
St

4 New Project ! X

Project Name

Enter a narne far yaur project and specify a directory where the project data files will be stored, '

Project name:
Praject Jocation: [Fo/Workeo1? =]

| [¥] Create project subdirectory

Project will be created at:|F:/Work2017/4ndOr

: 7 j [ <SIE® || Nest> | Fnish Cancel

[Project TypeldollA] [RTL Project]”} A 2= A3 &Qlstal [Next]S 23Tt
4 New Project - e

Project Type

Specify the type of project to create, ‘

@ ATL Project

Vou wil be able to add sources, create block designs in IP Integrator, generate IP, run RTL analysis, synthesis,
implementation, design planning and analysis,

"] Do not specify sources at this time
1 Post-synthesis Project: You will be able to add sources. view device resources. run design analysis. planning and
implernentation,
| D not specify sources at this time
~ 1/0 Planning Project
Do not specify design sources, You will be able to view part/package resources,
. lmported Project
Create a Vivado project from a Synplifty, ST or ISE Project File,

 Example Project
Create a new Yivado project from a predefined termnplate,

— — (<s2® TR ]  Frish Cancel




[Add SourcelJoAl= AAlo] A2 ddojet HAA It o5& AFdl =t o] oA AA
a8 XA Y5t [Create File]2 Z=3tH [Create Source File] #o] =, [File
TypelollA] [Verilog]2 M=E Z1& &Qlstil [File name]o] “AndOr's =t So [OK]
HEg Z€olH, "AndOr.v'opd ) mpdo] e = HAE &elsta, [Next]s FHsitt

4 Mew Project ! S

Add Sources

Specify HOL and netlist files, or directaries containing HOL and netlist files, to add to your project, Create a new '
source file on disk and add it1o your project, You can also add and create sources later,

+ ¢ Create Source File w
1 Create a new source file and add it to your
4 project, ‘
i
i type: ® -
Florame: [0 @
Filg location: | &) <Local to Project> -
B O E_] [coesi ]
\ . 2

| AddFiles || Add Directories | [ Create File 1®

Sean and add ATL [nclude files into praject

Copy sources Into project
Add goyrces from subdireciories

Target language! Verllog = | Simulator language: | Verllog =

—— [<52® | Next> J®cnst | [ Cancel |

[Add Existing IP (optional)] AtojA= 2 A Eo] AFR= [P(Intellectual Property)S 7}
SpAlEr Z7ter 1P7} Qo [Next]S 2agict.

4 New Project ; et ]
Add Existing IP (optional)
Specify existing configurable IP, DSP composite, and Embedded sub-design files to add to your project, '
+
l
llse Add Files or Add Directories buttons below
|
[ AddFiles || AddDirectories
Copy gourges into project
m ? J [ < S2(8) ]l Nsxt) I Elnish Cancel
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¢ New Project ! ﬂ
Add Constraints (optional)
Specify or create constraint files for physical and timing constraints, '
+
+
i | ¥
Use Add Files or Create Flle buttons below
| AddFiles | [ CreatsFile |
| Copy constraints files into project
—R—] [«52® | Remz ] Frish | [ Cancel

[Default Part] AoAd= At2= FPGA = HEZE X|AStYH, DIGCOM-XAl.0 7]E=
XC7A15T-1FTG256] FPGAS Atgs5t8 = o]o| dfEsdt= FPGAS XAEHS[of Sttt J2{o=
[Filter] &=oA] [Select]E [Parts]2 XMEHsHA, [Family|S [Artix-7], [Package]S [ftp256]
2|3 [Speed gradel& [-1]2 Z}ZF AEisHA of7]of sfigst= FPGA &°0] UEE L, o] &
oA [xc7albtftp256-1]8 AMEE} [Next]S Z2stc}.

¢ MNew Project ! ﬂ
Default Part
Choose a default Xilink part or board for your project, This can be changed later, '

Select: @Bnards

4 Filter
Produgt category: | &l - Speed grade: El@
I Eamily: Artin-7 ¥ @ Ternp grade: | All Remaining L
Package: fta?56 -1®
 Resat Al Filters |

Searchi - -
1/0 Pin Black GTPE2 Gb Available LU

Part Count RAMs DSPs FlipFlops  Transceivers Transceivers (0Bs Elé

| e (= T T P I
W weTadbtitg2he=1 256 50 90 41600 0 0 170 206
@ weTabMta2se-1 266 75 120 65200 0 0 170 326
@ welaT5Hta2se- pas 1085 160 94400 0 0 170 41e
@ weTalOttg256-1 256 135 240 126800 0 ] 170 E34
< it | b

——| [<582® [ Nex> |®frish | [ Cancel
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[New Project Summary] &ojlA] 2873 gholst S0 [Finish]S Z225H A
2R st g
4 MNew Broject l ==

New Project Summary

VIVADO'

HLy Eddions D A new RTL project named 'AndOr’ will be created,
(01 source file will be added,
A Mo Configurable IP files will be added, Use Add Sources to add them [ater,
M No constraints files will be added, Use Add Sources to add them later,

() The default part and product family for the new project:
Default Part: xc7a15tta286-1
Product: Arix=7
Farmily: Artin=7

' Package: ftg266

Speed Grade! -1

& XILINX

ALL PROORAMMARLE. To create the project, click Finish

" ? ] Next I Erer ] Cancel |
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Mz Z2AEZ APEH A Z2AE Ayt FA]9 [Define Module] 7ol Ett.
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¢ Define Module e
Define a module and specify 170 Ports to add to vour source file,
For each pont specified:
MEE and LSE values will be ignored unless its Bus column is checked, [
Parts with blank names will not be written,
Module Definition
Module name:  AndOr
1/0 Port Definitions
4 Port Name Direcion  Bus MSB LSB
- input -
t
+
| Cancal

File Edit Flow Tools Window Layout Yiew Help

WoAgt 224 FE ¢

fobe Afo] mol oAl [Yes]

o] &

[Sources] = [AndOr (AndOr.v)]E& 4

4 RTL Analysis == Hh
@ Elaboration Setings @ Md0n77
(a* Open Elaborated Design | DRC Violations
7| Enabled
4 Synthesis K Fun Imples DHC rest
@& Synthesis Settings Location: Ff/er‘l@JlT{An!dcv/MdClr.sru/soun:os.l/n-
 Fun Synthesis Type: Verlog | (=] Utilization
B Open Synthesized Design Library: xil_defauttib | [=] -
4 Implsmentstion Siza: 1540 o
Modiiad: Todau st 11-6453 80 |

@ Implementation Setings

> Run Implerentation General Propetties

2ol X P D XK L G 2 0efault Layout Gk & 3% Ready
Flow Navigator » « | Project Manager - AndOr 7. %/
= Bl 2 =02 % | T Project Summary x 7O x
4 Project Manager Project Settings Edit
@ Project Setings Project name: AndOr
@ Add Sources & Constraints Project location: Fi/Work2017/AndOr
' Language Templates & Similaton Sources Product family: Artix-7
LF 1P Catalog Project part: s Tal SiadfE-1
Top module name: AndQr
“ |P Integrator .
. ) Target language:
45 Create Block Design .
Simulator language: Verilog
B Open Block Desian —
& Generats Block Design Synthesis Implementation
a Simulation Status: Not started Status: Not started
@ Simulation Settings — T i Messages: No errors or wamings Messages: No errars or wamings
P Hierarchy | Libraries | Compile Order | Hll| pan: wcTal5ig256-1 Part: o Tal5g256-1
Source File Properties 2_0O2 X Strategy: Vivado Synt Detalts Strategy: Viyado Implementation

Incremental compile:

Timing

Run Implementation to see

Power

fun Implam;

sntation to

None

B Open Implemented Design Design fluns
“ Program and Debug A Name Constraints  Status WNS TNS WHS THS TPWS Total Power
& Bitstream Setings & = synth_| consrs| Nt started
%1 Generate Bitsveam | “ impl_1 constrs_|  Not started
& Open Hardware Manager b
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Flaw Navigator
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“ Project Manager
@ Project Setlings
¥ Add Sources
¥ Language Templates

LF Ip Catalog

4 IP Integrator
4 Create Block Design
B Open Block D
® Generats Block Design
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4 Simulation
@ simulation Setiings
@, Run Simulation

# RTL Analysis
@ Elaboration Settings
© @® Open Elaborated Design

4 Synthesis
@ Synthesis Setings
 Fun Synthesis
> B Open Synthesized Design

“ Implementation
@ Implementation Setings
P Run Implementation
B Open Implernented Design

4 Program and Debug
& Bitstream Settings
¥ Generate Bitsveam
@ Open Hardware Manager
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Elaborate Design

===

7 Bon U show ihis dialog agaln

The current Elaboration settings allow you 1o perform 1/0 planning and constraint-related
work with the elaborated netlist, but these seftings slow down netlist elaboration,

If you are not performing /0 pin planning you can change these setings from the
Elaboration page of the Project Setings dialog box,
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W Run Simulation P
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4 [H Elaborated Design PR D
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@ Feport DRC =
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‘:; Project Settings.

Bitstream
'w |® Configurs additional bitstrearn settings
Henat < Virite Bitstream (write_bitstream)
@ tel,pre =)
: tel,post =]
Simulation o B
% ~mask_file 0
i -no_binary_bitile F
b -readback file i
il logic_location_file El
Sunthesls [ B
l } More Oplions
 Implementation
| E Bitstream
|
i 1P
i
i [-bin_file.
| \Write a binary bit file without header (.bin).
i I
[ ] o) ) |
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Flow Navigator
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4 Project Manager

@ Project Setiings

¥ pgd Sources

V' Language Templates
LF 1P Catalog

4 |P Integrator
B Create Block Design
Open Bloc

@ Ge ek Design

4 Simulation
@ simulation Setiings
W Run Simulation

4 RTL Analysis
@ Elaboration Settings
4 [H Elaborated Design
[ Report Methodology
& Report ORC
[E Report Noise
7l Schematic

“ Synthesis
@ synthesis Settings

B Fur sy ] O

B Open Synthesized Design

Window  Lagout
X @ ® > W 5@ XL E B0 Pamning %

Mew Help
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(Synthesis)st?] sl [Flow Navigator] 3tHofA] [Synthesis] = [Run Synthesis]S
[Launch Runs] Ato] =,
0. o] oA [Savelg ZH3t}.

o] ZojlA [OK]E S35tH thA] [Save Project] o]

A

Device Constraints 202X
3 (]| -
~ Internal VREF
¥ Launch Runs

Launch the selected synthesis or implementation runs, P

Launch directary: | 51 <Default Launch Directory> -
Qptions
® Launch runs on local host:  Number of jobs: 2

Generate scripts only

Dgn't show this dialog again

)

170 Port Properiies

& = Fi )
< or_out ¢ Save Project
Name: or-out = 9 Save project before launching synthesis?
Direction: ouT
Partition pin:  True Data to Save
Package pin: 08 - V| Elaborated Design - constrs_|

General  Properties | Configure

3 Properties | # Clock Aegions

@[ _Zae__][ Dontsawe

Cancel
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@ Creale a new file
File type:
File name:

File location:

Select a target file 1o write new unsaved constrainis to. Choosing an existing file will
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- Next
@ Run implementation
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Cancel |

‘0' Synthesis succassiully completed,

Open Synthesized Design
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H [Yes|S 232 35}t9] [Elaborated Design] $tH-S closesgttt.
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0 Implementation successiully completed,

Launch directory: | w3 <Default Launch Directory> -
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; Generate Bitstream
Generate scripts only
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@ Project Settings ;
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LF 1P Catalog
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i % Create Block Design
[l Open Block Design

< Simulation
@ simulation Settings
@ Run Simulation
4 BTL Analysis 4 Sources 40 Netlist
@ Elaboration Settings = Properties 2o O X
+ @° Open Elaborated Design d:

[ Report Methadolagy

@ Repon DAC
%l Report Nolse
Schematic
4 Synthesis
@ syrthesis Settings
I % Run Sunthesis
@% Open Synthesized Design e — 2 O x
I 4 Implementation 3,3 4 Design Timing Summary
?’?; Implementation Settings @ Thislsa s G %P soun ol Pulse Wit
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& Edit Timing Constraints v EQ?E;‘BTJQ%WS MNumber of Failing Endpoints: NA Number of Failing Endpoints: NA Number of Failing Endpoints NA&
= Total Number of Endpoints:  NA Total Number of Endpoints:  NA. Total Number of Endpoints: NA
J Report Timing Summary Unconstrained Paths
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& Report Clock Interaction
Timing Summary — impl_1 B

Report Methodology
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bin mfdo] Tz a9 &5 2 =o]7] Y5 H%ofA [Tools] = [Edit Device Propertyies]
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S XeistH  [Edit Device Properties] 7ol
Bitstream Compression]S [TRUE]2 A Eistc}

=},

o]

FollM

Use this dialog to edit the programming and configuration properties for your current design: default values are set autornatically, P
General
Bitstream Properties
Configuration
Configuration Modes Enable Bitstream Compression TRUE ~|C
Startup
i
:g;;ﬁ\:kn Enable Cyclic Redundancy Checking (CRC) ENABLE | C
Enable debuaging of Serial mode Bitstream NO - | C
Disable communication to the Boundary Scan (BSCAN) block via JTAG NO v|C
Enable JTAG Connection to XADC ENABLE -|C
Enable Single Frame Cyclic Redundancy Checking (CRC) NO v | C
Enable Enhanced Linearity for XADC OFF -|C
Enable XADC Power Down DISEBLE v|C
[ Besstan | [ OK ][ Cancel |

[Configuration] = [Configuration Rate (MHz)]S [33]2.&2

-
# Edit Device Properties

e

o
i

Use this dialog to edit the programming and configuration properties for your current design; default values are set automatically, P
3 Configuration
Configuration Setup .
g;r:f;mﬁn" Modes Tristate CCLK pin during reconfiguration FALSE - C
:Zz’dﬂiﬂ Configuration Rate (MHz2) c i
Enable external configuration clock and set divide value DISABLE ~
Configuration Voltage *|C
Configuration Bank Voltage Selection *|C
BP| Configuration
Ist Read cycle 1 bl L5
Page Size (bytes) | - |C
Synchronous Mode  DISABLE ~ &
SPI Cenfiguration
Enable SPI 32-bit address style NG v |C
Bus width NONE ~|C
Enable the FPGA to use a falling edge clock for SPI data capture NO - C
4 L} ]
[ Heln | [ Besstan | [ oK | [ Gancel |

[General] = [Enable

=



[Configuration Modes]ol|A] [Master SPIx4]2 MEist & [OK]S 3t}

Use this dialog ta edit the pro ing and i ies for your cur

t design; default values are set automatically,

Configuration Modes

General
; . Select up to two device configuration modes, JTAG is always selected. Selecting a check box assians a
Configuration i 7 i ;
mode and clicking an image displays details,
Startup S " —
Encryption Prohibit usage of the configuration pins as user |/0 and persist after configuration C'
Readback

Reset configuration mode C'

[Flow Navigator] 3}HoJ|A] [Program and Debug] = [Generate Bitstream]2 =2I5tH
[Save Project] Ato] =1 [Savels ZsA] HAPE constraint Y2 AAsHL, [Out of

o
Date Design| #ro] =& [OK] 23511, [Launch Runs] &o] =¥ [OK]S Z5t1, THA]
[Out of Date Design] &o] =™ [OK] ‘—}“:}6}3 Bitstream< AAsH7] A|Arsict.
k2017 /AndOr/AndOr xpr] - Vivads 2016.4 [ | B |

Flnw_ Iun\s_ Window Layout Miew ns\p_

#19 b NHG L O KL @ 2 0efautt Layout - | & £ Implementation Complete
Flaw Navigatar 2 <« Implemented Design = xc7al5fa286 1 (active) ? X
N F ?_ O X | [E Project Summary X |® Device X | @ dndOrv X 708 x
4 Project M

ject i it ?
@ prd e Save project before generating bitstream!

3 adg
|| Datato Save
o 7] Implemented Design - constrs_1 - AndOr,xdc
Out of Date

4 1P Integratol S | (hontSave

F crd Saving the current constrainis to the target project constraints file may cause your

Block D synthesis and implementation to 90 out-of-date. To avoid re-running synthesis and
implementation. you can force the design up-to-date by selecting the run in the Design
Generate Block Design Runs tab, right clicking, and selecting Force Up-to-Date’,

“# Simulation DonT shaw this dalog aaal

& simulation Setings

U Run Simulation

4 RTL Analysis £ Sources 57 Wellist TroncCaa
@ Elaboration Setiings Properies P_ogu X I e o ]
& Open Elaborated Design N Launch the selected synthesis or implementation runs.
[% Report Methodology
@ Report DAC Launch directory: | & <Default Launch Directory>
FE Report Noise

Options.
| Schematic vk Vo sae ionai @ Launch runs on local host:  Number of jobs: 2

.

Synthesis
@ Synthesis Settings
% Run Synthests

: : ——— ‘t show this dial i
(¥ Open Synthesized Design Panitabontis dilogisasl
Timing = Timing Summary = impl-1

(Generate scripts only

Implementation A 2 B | imolem: s Qut-of-date

4 Program and Debug @ Thisisa Pulse Width
@ Bitst Setth General Infor date, OK ta launch ion first? ‘Generate Bitstream” i e (WD
s deade T Setig ) i autmatical, st when implemeniaton compieas, 4 WarstPuleg Wickh Elack (WPYS) i
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¥ Open Hardware Manager : Ehec‘k T\mwg tior T shaw this, dialag again A Nurnber of Failing Endpaints: N
ger jgnore - 4 Total Mumber of Endpoints: A
Unconstraine G Mo Cancel |

Timing Summary — impl_1

3 Tel Console | Messages | (4 Log | 4 eports | »» Package Pins | © Desian Funs | & Power & Timing | & DRC




[Bitstream Generation Completed] #o] =H [Open Hardware Manager| ¥tAS |35}

1 [OKIE 2=etet

Bitstream Generation Completed

ﬂ Bitstream Generation successfully completed,

Next

0 Miew Reparts
en Hardware Manage

) Generate Memary Configuration File

|1 Don't show this dialog again

T

[Flow Navigator]o]A] [Program and Debug] = [Hardware
= [Auto Connect]E Zsic}.

Manager] = [Open Target]

4 Andor - [F/Work2017/AndOr/AndOr xpr] - Vivado 20164 -

Eile Edit Flow JTools Window Layout Yiew Help Q- Ouick doces:

e RER X P> W@ X LS [Z0efault Lagout | @ % | @®0ashboard | & write_bitstream Complete
Flow Navigator 2 «| | Hardwrare Manager unconnected ? x|
azs | @ No hardware target is open, Open taraet I

202 % | (3 AndOry B
“ Project Manager fr«:v—vat ‘--. B rnE Qi J @ AndOr.v x 210 X
" - i F:/¥ork2017/AndOr/AndOr, sres/sources..|/new/AndOr.v
@ Project Setings L = om
& pdd Sources -
¥ Language Templates M2 11
LF P Catalog -
4 IP Integrator
# Create Block Design N ant
B Open Block Design
B Generats Block Desian [
4 Simulation
@ simulation Settings |
@ Run Simulation
Properties 2_me % od
# RTL Analysis e =
@ Elaboration Setiings
4 @ Open Elaborated Design
[ Report Methodology
g paparine nodule AndDr{a, b, and_out, or_out, mnot_aut);
il Schematic Treait 2 b:
4 Syrthesis outpyt and_out, or_out, not_out;
@ Ssynthesis Settings walsi il
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‘ © @Y Open Synthesized Design sssian  not_out=—a:
pndenchiln =
Implementation < *
| 4 Program and Debug Tel Console =01 X
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Generate Bitstream g | resstnn lmlt
o B Hore M i} launch_runs impl_1 -to_step write_bitstream jobs 2
L LR | | 194 dor 12 170030 207] Launched el 1.
& Run output will be captured here: F:/Wlork2017/AndDr/AndDr . runs/inel 1/ rune. |03
& Program Device =) open_hw
¥ 7dd Configuration Memary Devie i |
« '
5 Tel Console | Messages | % Serial |/0 Links | [& Serial |/0 Scans |
Open Hardware Target |
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DIGCOM-XA1.0 7]|EQ] HY¥o] AHAZX AEfoA] [Program Device] = [xc7albt_0]S 2235}
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™ [Program Device] #o] =1, m2AE ZEoA] “AndOr.bit” mjdo] AMei=] 718 =0l
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¢t 30| [Program]g 223ich. m2I2iyo] ArEd 7|EoN FA2 ot
4 AndOr - [F/WorkzD17/AndOr/AndOrxgr] - Vivado 20164 - —— . [
Eile Edit Flow Tools Window Layout Mew Help Q- Ouick &
e RE X P > W @ K| X G [B0eulLayout | % | S Dashboard - | © wrrite _bitstream Complete
Flow Navigatar 2 «| | Hard Manager il 7%
= @ There are no debug cores.|Pro g@mﬂ vice @_{&ME_Q{ |
4 Project Manager Haidware __ =sLLE @ AndOry x 2 X
. o fo [ Fi/Work2017/AndOr/AndOr. sres/sources_1/new/AndOr.v
@ Project Setiings ZEE R E B F =
8% Add Sources Narne Status %3 ‘3 3
o = § localhost (1) Connected
V. luangage Tsmplates B wiling.ct/Xling/000013ccH80..  Open @5 o
£F 1P Catalog ® xcTals0 (1) Programmed | | 6 /12 1563
RKADC (Syetem Monitar) K
4 |P Integrator = 8
5 Create Block Design ;? 3
B Open Block Desian 10
& Generats Block Design I/ .
4 Program Device =
4 Simulation
@ simulation Sett Select a bitstream programming file and download it to your hardware device, You can
Talon Seias «f || optionally selecta debug probes fl that comesponds to the debug cores contsined in the
@ Fun simulation bitstrearn proaramming file, L
Properties =
“ HTLg:yE;E _— = Fn Bitstream flle:  [Fi/ Worke0]7/AndOr/AndOr, runs/impl_1/Andor,bi 1@
aboration Setings
# & Open Elaborated Desian Debui probies fle: =)
[ Report Methadology [¥| Enable end of startup check
@ Report ORC
i schematic
(@ |
4 Synthesis Selectan obledl—— = b
@ Syrthesls Setings zﬁs output and_out, or._out, not_out;
© Run synthesis b assisn and_out=adb; ]
* ¥ Open Synthesized Design % | assion orout=alb:
n i =t =
" Implementation e o 3
4 Pr T Tel Console s o x
| Bitstrsam Settings % 7 ref resh_fw_device -update_hw_probes false | lindex [get_hw_devices xc7al5e_0] 0] 3
i | ‘Generate Bitstream INFO: [Labteols 27-1434] Device xcTalSt (JTAG device index = 0) is prnen-ed ith a desian that has no supported debug corefs) in it.
ARNING: [Labtool 23] The debus hub core
| 4 B Hargware Manager ot
i Open Target 1. Mok
& Program Device 2. Manually launch s
¥ 4dd Configuration Memary Device
< T b=
\ (e = Tt comnd tore |
i 75 Tel Console 8 Messages | % Serial |/ Links ,E Serial /0 Stansi |




[Flow Navigator]d]|

A [Program and Debug] =

[Hardware Manager]

= [Add

Configuration Memory Device] = [xc7albt_0]2 Z=5tH [Add Configuration Memory

Device] &o] =1, [Manufacturer] = [Micron], [Density]
Memory Part] = [n25q32-3.3v-spi-x1_x2_x4

= [32],

[Select Configuration
2 MeEisty [OKl2 Zalstch,
]E'. — 1 = =2 71

Eile Edit Flow Tools Window Layout Wew Help Q.
*.‘ @ e é__h XD EXK z I3 “EﬂeiaullLayam - .i @ .| & Dashboard ~ | &) write_bitstream Complete
Flow Navigator 2 «| | Hard Manager i/ilins ? x
axTs @ There are no debug cores, Program device fstresh device
“ Project Manager Hania ?-02 % | [Gandory x 5O
@ Project Settings AZBE R M E B F/Work2017/AndOr/AndOr, sres/sources._|/new/AndOr.v
om
& pdd Sources Narne Status
Q & § locathost (1) Connected
v Language Templates © Wo silng et/ in o L
& 1P Catalog 4 Add Configuration Memory Dev [
4 1P Integrator = .
# Create Block Desig G Choose a configuration memory part, This can be changed later,
B Open Block
® Generate Block Desian
Device:  xc7alSt0
& S'mé'”"” - Fiter
& Simulation Settings Manufacturer _@ Type Al -
& un Simiadon bensived [ | W |8l -
4 BTL Analysis [ Beset Al Fiters |
@ Elsboration Settings
4 @ Open Elaborated Design Select Configuration Memory Part
[ Report Methodelagy Search: [ Q.
? Report ORC Name Pan Manufacturer  Alias Family  Type Density (Mb)  Width
7l Schematic Micron n25q spi 32 %1_%2_xd
& S | nesa fepi f@2 Jin2oa]
yrthesis
@ Synthesis Settings
 Run Synthesis =
¥ Open Synthesized Design
' Implementation 2 " L v
= Program and Debug (&) [k ] Grancel | ropux
@ Bitsream Setlings = = A
¥ Generate Bitstream =] CHAIN to detect the debus hub st User Scan Chain of 2 or 4. To deternine 1f
4 B Hardware Manager m
& Open Target ol
& Program Device e ]
[©F _pdd Configuration Memory Device| () \é_
il , o m
[Tvpe a Tot conmand
= Tel Console | © Messages | % Serial /0 Links | [& Serial I/0 Scans
L
. . . = = =
[Add Configuration Device Completed] #o] =% J[OK]E Z2s5tH [Program
. . . - . . . o — —
Configuration Memory Device] #o] =11 [Configuration File]& Z2AE ZrofA

“AndOr.bin” 2

T T

M En st

< [OKIE 2=ttt

[ -
4 Program Configuration Memory Device

et

Select a canfiguration file and set programming options,

Memory Device: @ n25q32-3, Iv-spi-x1_x2_xd

(=]

Canfiguration file:

[rk2017/8nd0r/And0r, runs/impl_1/AndOrbin ][ -]

PAM file:

State of non-config mem I/0 pins: | Pull-none  ~
Program Operations
Address Range: | Configuration File Only -
[¥#| Erase
|1 Blank Check

[¥] Program

Add Configuration Memory Device Completed

ot

‘e Do you want to program the confiquration memory device now?

[ Werify
! [7] Verify Checksum
BWF Options

7| Create SVF Only (no program operations)

SVF File:

(2] |

OK

| [ Cancel || fpply |
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solgie},

[Program Flash] #}o]

71EQ] MY

# Program Flash

Ie‘ Flash programming completed successfully,

4. A& old

Al&gfo]dSimulation? Verilog £+ VHDL=Z AA|5t 3|25
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A9 Owzdo] gA gfoomz pre Akt Angct wehA *l%ﬂﬂol* o= AAE 4
FPGAO A A3¥st= Zlo] 71 =gt Wgolnt.
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[Flow Navigator]|o]|A] [Project Manager] = [Add Sources]S Z25tH [Add Sources] &t
o] =, [Add or create simulation sources]E A|3stil [Next]S 223t}
[F andor DDiGCOM KA1 0/AndOMAndOr xpr] - Vivado 20164 =
(| Eile Edit Flow Tools Window Lagout Yiew Help X~ Cilick A
? Rl X DD X QX I S [SD0eaultLayout b & 2Nl and Out-of-date more info
Flow Navigator > « | Project Manager ~AndOr 200
AL  Sources 2 =02 % || T Project Summary x 2O x
| 4 Project Manager ‘O\ \?DWI_ i af —M‘E Project Settings
@ Project Setings ‘ b it Project name: AndOr
@ ', Add Sourcas - n.l I._. e — ﬂ

¥ Language Templates
£F 1P Catalog

4 |P Integrator
& Create Block Desian
B Open Block Design
I ® Generate Block Design

4 Simulation
@ Simulation Settings
@ Fun Simulation

I| 4 RTL Analysis
@ Elsboration Settings
* Open Elaborated Design

4 Synthesis
I () Synthesis Settings
P Run Synthesis
(5% Open Synthesized Design

4 Implementation
@ Implementation Setings
[» Run Implementation
* 5% Open Implernented Design

“# Program and Debug
@ Bitstream Settings
¥ Generate Bitstream
w® Open Hardware Manager

VIVADO'!

Hix Editions

£ XILINX

Add Sources

This guides you through the pracess of adding and creating sources for your project

Add or greate constraints

#Add or create design sources

© Add or create gimulation sources @

Add of create DSP sources
Add existing block design sources

Add existing IP

To continue, click Next

CEB @ finisn

| Cancel

| Timing

Implementation

Status: 4, Out-of-date
Messages: D 3warnings
Part: e TalBiitg256-1
Strategy:

Incremental compile:
Summary | Route Status

Worst Negative Slack (WNS): N&
Total Negative Slack (THIS): NA

Lawd

e ¢

"~ Tel Console | &

il

Messages | G Log | % Reporis. 3 Design Runs

Number of Failing Endpoints: NA v
J »
?_ O %
wer  Failed Routes  LUT FF  BAAM
2 0 0
2213 0 2 0




[Add Sources] &AoA] [Create File] HHEE Z235IWH [Create Source file] &o] =0,
[File namelo] Al&gfo]d HAE WX mtUolg “AndOr_tb"E 4=Hstil [OK]E st

¢ Add Sources . =| P — . o— u
Add or Create Simulation Sources
Specify simulation specific HOL files, or directories containing HOL files, to add to your project, Create a new source file '
on disk and add it to yvour project,
Specify simulation sett 1w sim_] -
" ™
£ ¢ Create Source File W
I
Create a new source file and add it to your
& project, ‘
‘ |
File type: & Verilog -
= E——— [y
File name:  [AndOr_th [©)
File location: | & <Local to Project> - |
I 0K I@:an(_:al_ J |
[ AddFlles || Add Directories | [ CreateFile (D |
Scan and add ATL Include files Into project |
| Copy gources into project i
Add soyrces from subdirectories
'l Include all deslign sgurces for simulation f
——— E Newt Einish ] |

[Add Sources] &0 HAE HIX] mfdo]E “AndOr_tb.v’7} BEA|Y O, [Finish]E Za st}

¢ Add Sources o —

T - — e - u

Add or Create Slm_ulati:ln Sﬁurcas
Specify simulation specific HOL files, or directories containing HDL files, to add to your project, Create a new source file ’
on disk and add it to vour project,
Specify simulation set: m sim.1 -
+ Index  Name Library Location
- AndOrth, v wil_defaultlib <Local to Project l
1+
; |
{
| AddFiles || AddDirectories || Create Flle ]
Scan and add ATL Include files Into project |
| Copy gources Inta project |
Add soyrees from subdiractories
[¥]Include all design sgurces for simulation f
——— <52@® | New> |[_Emsh_] [ Cancal ||




[Define Module] 7oAl A&H ZE| gist A
[OK]E Z%sty, 250| v} o] =

o

Rl B stoz

&=

Pal

53

2
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rr

ull o
i JE
ET
o

i
¢ Define Module

Define a module and specity 1/0 Ports to add 1o your source file,
For each port specified:

MSE and LSE values will be ignored unless its Bus column is checked, '
Ports with blank names will not be written,

Module Definition
Madule name: | AndOr_th|

=

r = 5
/0 Port Definitions| ¢ Define Module |
o= Port Name

—_— @' The module definition has not been changed,
= Are you sure you want o use these values?
1

+ __Yes 1D no |

| ok ]CXxancel |
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[Synthesis]e} [Implementation]2] A=
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ei Elabaraticn Setings H [TSynthesis [Summary | Route Status |
* [@" Open Elaborated Design
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nthesis "
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P Fun Synthesis < i . 2 " .
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# Implementation Design Runs T_gwe X
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P Run Implementation 25 s synth.] constrs.|  Synthesis Out-of-date 2 0 0
5> Open Implemented Design =] f impl_1 canstrs_| Implementation Out-of-date NA ~ NA  NA  NA  NA 2219 0 2 0 0
»
# Pragram and Debug
@ Bitstream Settings :
¥ Generate Bitstream «
S
®" Open Hardware Manager
=
i il '
3 Tel Console | © Messages | (N Log |  Reports., 3 Design Runs

[AndOr_tb]& ¢& Zst1 HA
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Project Settings @2 AndOr ( \
&% add Sources  Constraints (1)
@ Language Templates Simulation Sources {1 .
& e Catalag Or_1 3 @ reg b
@ uut = AndOr (And0r )
4 IP Integratar Outputs
4 Create Block Design wire ond_out;
B Open Block Design wire or_out;
& Generate Block Desian ! wire not_out:
Hierarchy | Libraries | Compile Order | &li% 2
4 Simulation 9 4 otanl iite the Uit Lidsr Test L
@ simulation Seftings Source Fllg Properies 2 -0 % w B AndOr uut (
@ Run Simulation | : ;:;j
@ AndOr_tb,v St
4 RTL Analysis S » .and_out (snd_out ),
@ Elsboration Settings H @] Syntnesis k] <or_out (or_out),
+ * Open Elaborated Desian it ) b . +not _out (ot _out)
[7] Implementation a1 IH
4 Synthesis - 42
@ synthesis Setings LI = 43 initial begin
$ Run Synthesis G W S :; " ]w. 20 Inpus I
“ @ Open Synthesized Design | General | Properties r .
4 Implementation Design Runs O w TS
@ Implementation Setings X Name Constraints  Status WNS TNS WHS THS TPWS Total Power Failed Routes LUT FF  BRAM
[ Fun Implerentation = e syn!h | constrs._| Synthesis Out-of-date 2 0 0
> B Open Implemented Design f impl_1 constrs_| Implementation Out-of-date NA NA  NA  NA NaA 2213 0 2 0 0
4 Pragram and Debug
@ Bitstream Setiings
¥ Generate Bitstream
8" Open Hardware Manager
! i, ’
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[Simulation] = [Run Simulation] = [Run Behavioral Simulation]S Z235tH Al=20]
o] Adjel Tdut o] Alsefo]id Al Auf mhego] Holnh

¥ AndOr - [D/DIGCOM-XALO/ARO1/AndOr-xpr] - Vivada 20164 =

Eile Edit Flow Tools Window Layout Wiew Hun Help

2, PP ¥ @ K L G |3 0sfault Layout | 14l b6 e =
Flow Navigator » « | Behavioral Simulation - Functional - sim_1 - AndOr.ib —

MeeS Seopes -0 X | Objects -0 x # AndOr_tb,vy x | B Untitled 1 x > O %
il @@l § SR 7 [Co0r s -
Name Desig,., Block Type | | Name Value DataT,|” 5 Name
5§ An,..| AndOr_tb Verilog Mo.., 3a 1
@'uut Andor  Verllog Mo,.. 3b 1
¥ Language Templates @obl gbl  VerlogMo... bandout |
F |p Catalog y el Logic : & and_out
pnolout 0 A

4 Project Manager
@ Project Setlings
&% add Sources

& or_out

.

IP Integratar
& Create Block Design I
Open Block Design bl

& not_out

Simulation
@ Simulation Setings a4

W Run Simulation

RTL Analysis
@ Elsboration Settings
" Open Elaborated Design

.

Synthesis
@ gynthesis Setiings
P Fun Synthesis

¥ Open Synthesized Design

.

Implementatian

@ fon Sett 2
S Implementation Setiings o008 & Soures q o

[» Run Implementation
Tel Console r_Owe X

# run 1000ns. -
Program and Debug s | INFO: [USF-¥Sin-G6) ¥Sim cospleted. Desion snapshot “AndDr_tb_behav’ loaded. i
@ Bitstream Setings h INFQ: [USF-¥Sin-97] ¥Sim siwulation ran for 1000ns
¥ lounch_simulation: Time (s): cpu = 00:00:03 ; efapsed = 00:00:12 . Menory (B): peok = 850,344 ; sain = 7,734

¥ Open Implementad Design

Generate Bitstream

#® Open Hardware Manager > =

& Tel Console | © Messages | & Log

Sim Time: 1 us

-2 Agst7] HalA ol tlwolA [File] = [Save Waveform Configuration]s 2335}
1 “AndOr_tb_behav.wcfg” -8 & A}stct.
4 Save Waveform . . M

AT A | | Andor v Bd OXRS B
AndOr.cache Recent Directories
i Andorhw D:/DIGCOM-XAT,0/AndOr -
PErTY AndOrp_user_fles N
AndOr.runs File Preview
AndOr.sim
AndOr.sres
HIg 2
I 24

@

YEND

File pame:  [AndOr_tb_behav, weig| [saw ]

Files of type: | wavetorm configuration file ( weta) > | Cancel |
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Xilinx

A, A=
Verilog VHDL
3.1 7]&¥ #|o]E(AND, OR, NOT) AndOr AndOr
Lab.l A7 4ZEgo]2 o] &3 rjx|g
_ SimpleGates SimpleGates
=232 4A
FullAdderl FullAdderl
3.2 A 7}AH7](Full Adder) FullAdder2 FullAdder2
FullAdder3 FullAdder3
Lab.2 AZ¥AL7](Full Subtractor) AA FullSubtractor FullSubtractor
Decoder-Assign
3.3 g Z G (Decoder) Decoder
Deocder-Case
Lab.3 913G (Encoder) A7 Encoder Encoder
3.4 4&3 AR AS(ALQRX] e13d) SwitchEncoder SwitchEncoder
Lab.4 7-A]| 2®HE FND(Flexible Numeric FNDDecoderl FNDDecoderl
Display) tj2H A7 FNDDecoderll FNDDecoderll
_ ) Multiplexer-Case .
3.5 WE]ZAA{(Multiplexer) ) . Multiplexer
Multiplexer-if
DeMultipl -C
Lab.5 TJHE]Z2 XA (Demultiplexer) 27 eV ?p exer ) ase DeMultiplexer
DeMultiplexer-if
3.6 27| v]u7|(Comparator) Comparator Comparator
Lab.6 49] A=E3|=2 A7 Sorting Sorting
nBitAddSubNameRef nBitAddSubNameRef
nBitAddSubPositionRef nBitAddSubPositionRef
3.7 nv|EZ}AH/ZHAE7] (Adder/Subtractor) ) )
nBitAddSubl nBitAddSub1
nBitAddSub2 nBitAddSub2
Lab.7 BCD 7FAt7] A7 BCDAdder BCDAdder
3.8 ‘1" 7§14 7F2E('1' Counter) OneCounter OneCounter
Lab.8 Leading one counter LeadingOneCounter LeadingOneCounter
ParityGenerator-BitWise
3.9 1fj2]g] &rA17|(Parity Generator) ) Y ) ParityGenerator
ParityGenerator-Function
Lab.9 mj2]g] ZAAL7|(Parity Checker) A7 ParityChecker ParityChecker
3.10 2]= 7}A17](Ripple adder) RippleAdder RippleAdder
Lab.10 Carry look ahead 7tAt7] A7 CarryLookAheadAdder CarryLookAheadAdder




o8 2 AndOr(sch) ZT2ANEX=

= Aejsteict.

m &2

3.1 7] a] A|o]E(AND, OR, NOT)
Vivado Design Suiteo]A]= schematic AA1S X Y5}A]

olAloA Alst¥ o, Lab. 19] SimpleGates(sch) = 27l

3.2 X 7FAH7](Full Adder)

Vivado Design Suiteof| A= schematic A2 X|Ys5tA] o8 2 FullAdder(sch) Z2AE
= Ao A A|Q]5tg o, Lab. 19] FullSubtractor(sch) Z2AE & #|Q]5tFict.



3.7 nH]EJ}AL/ZYAL7](Adder/Subtractor)
Vivado Design Suiteo]A]= schematic AAS X|YsIA] o2 nBitAdderSub(sch) T2

M EZ port mapping'§Alog 753t

(1) Port mapping®] 2]gt nH|E 7}t/ZH4E7] A AI(Verilog)

ool A A7H4t71eF FFAL7]E HDL(verilog/VHDL)Z AAISICE. Z2{y QoA AAGE W&
2 3t H|Eo] tfgh dAlo|n, AAE 7H7]e} A7) §t HIE o]/4te] o tfgh <lito]
o] fojxjo} sttt wWata oZ|A & o] HIE JHZ 7HAl 7HE7] /34712 HDLOJA] port
mapping Ao 95| dA| gttt

nd|E 7t/ ZAAE71004 = oA oju] At A7HZ]E o] 8510 47)9] “AA|(instance)E
et So A AAE o] RES A2 AZT o2 AARI. o] 329 J]EAQl +
A= aet b7t mALbAfolaL, 4= Mo] ‘0'o]H JRir] FARS Aldfstn] (17o]H
SAS ARESTE. THb7|9F atrl=

O]

TA7) SRS A Wle amgheelel oA b 7lEo] sk sl2A|g
Wy EAA 84 A U W nejsty Hastal ot



[Z &= nBitAddSubNameRef]

module nBitAddSubO(a, b, m, c_out, sum)
input [3:0] a, b
input m;
output c_out;
output [3:0] sum;

wire [2:0] ¢

// referenced by name
FullAdder FAQ(
fa (al0]),
b (m*b[0]),
fc_in  (m),
fsum  (suml[0]),
fc_out (c[0])

m
m
Su

)

FullAdder FA1(
fa (a[1]),
b (m*Dbl1),
fe_in  (c[0)]),
fsum (s um[ D,
fc_out (c[1])

o=

1
0

—

)
FullAdder FA2(

)

FullAdder FA3(
fa (a[3]).
b (m”b[3]),
fc_in  (c[2]),
fsum  (sum[3]),

fc_out (c_out)

endmodu,le

[[Xilinx/Altera]\Verilog\DigitalDesign\nBitAddSubNameRef]

o rf&

2] [ZE nBitAddSubNameRef]o]|A] FAO ~ FA3L A7FA719] =AFS ® 3G sub-module
FullAdder& 7BA|3Hinstantiation)$t Z1o]0, nBitAddSub0%] 7t T EL= A= 789 Z+
L EO HZAo| =}, =, FAOA sub-module EQl fax nBitAddSub0 module?] a(0),
fb= mi b(0)9] xor HAF A} fc_ing m, fsumE sum(0), 22]1 fc_out2 c(0)of z+zt
AAEY. YHA] FAL ~ FA3 ZAR|= #Z2 wioz AZH.

[ = nBitAddSubNameRef|= referenced by name %, ZE 0|58 mappingdfozn A
A== HAolH, =EQS Ao 9siA  mappings & &= Ut [EE
nBitAddSubPositionRef]= T E &A|of 23] mappingst= AA ¥i¥-g WolFc}.



[Z & nBitAddSubPositionRef]

module nBitAddSubO(a, b, m, c_out, sum)
input [3:0] a, b;
input m;
output c_out;
output [3:0] sum;
wire [2:0] c;
// referenced by position
FullAdder FAO(a[0], m”b[0], m, sum[0], c[0]);
FullAdder FAl(a[l], m”b[1], c[O], sum[1], c[1]):
FullAdder FA2(al2], m”b[2], c[1], sum[2], c[2]);
FullAdder FA3(a[3], m”b[3], c[2], sum[3], c[3]);
endmodule

[[Xilinx/Altera]\Verilog\DigitalDesign\nBitAddSubPositionRef]

sub-module FullAdder: ool QoA AA god ol [ZE]} 7).

[Z= FullAdder]

module FullAdder(fa, fb, fc_in, fsum, fc_out);
input fa, fb, fc_in;
output fsum, fc_out;

assign fsums=(~fa&~fb&fc_in)|(~fa&fb&~fc_in)|(fa&~fb&~fc_in)|(fa&fb&fc_in);
assign fc_out=(fa&fb)|(fa&fc_in)|(fb&fc_in);
endmodule

[ZE FullAdder] 277t 7712 FAst7] siAe Mol "0 YJ=gtth. Mo] 0°o|H 77}
A719) 4= fhole 9™ biek MO exclusive-ORY®  Zup7t 4=, bet '0'9
exclusive-ORE @4 bi7b ®7] thizol zF A7Hir]o) A= a®t bg 93 297t Soll &
et =23 AlY 22 A9 carrys M 3 00l JEED, U a9t biE G A
carry’ WSt oF At2] 9] carry 4 zim=2 JHE o] at biet A Hsir|ER, &
7Ho} 461 E 4= agt bofl tigh ArHtr] Aurt &€t

Mo] "ol bigt '1'9] exclusive-OR= @4 bioll thet 19 Ba7t =7] o] yioll= &
biofl theth 19 Ba7h et ®ot 7P W2 AF2je] carryoll= M 3t 'lo] d¥EHOR ©
29 32 a+(be] 19] E4)+1)0] €k I (bo] 19 HR+1")E bo] 29 W40

2, at(b'+l)=a-b, & A47|et o] AR & S01M a=0110p. b=1010p& U
Mol 1S dstE, AVREZIY) yolle bol 29 EA4Ql 0110p°] ¥HEIL, 2
11000l €}, o] Zif= 601M 105 ™ At -45 29 B2 UERA o]7l grolot.

fr ot ot ox

(2) Port mapping®] 2]gt nv|E 7}it/Z4E7] AZA|(VHDL)

Aol A H7H4t71eF FFAL7]E HDL(verilog/VHDL)Z AAISICE. J2jut QoA AAG W&
< 3t B Eo tigh AAlolH, AAE 7HE7]et TdAib7]= st BIE o]4to] Ao tfigh dito]
o|Fo]Xof gt} watA of7|M = o4l HIE UHEE JHEl 7H4br] /347 E HDLOJA] port
mapping Ao 95| dA| gt



nd|E 7RE/AA7]ol A= oA ojo] AR A7RIZIE ol-&sto] 47H9] ZBA|(instance)S
St ol Add RS ol 2ES Mz dZgde=zN ARt o] 9lz9] 7|24l
1B 4 a®t b7t mdatxtoli, 4 Mo] ‘0'olH 7Ribr] sAg Asysty "lojd
SAS AT TRVt AVl AR RoA 7P 7180l He d=AR

I E2YE
SAOIN S5 2 U2 WE 2istH ©eshA] ot



[Z &= nBitAddSubNameRef]

library ieee:
use ieee.std_logic_1164.ALL:

entity nBitAddSubO is

port( a, b  in std_logic_vector(3 downto 0);
m . in std_logic;
s : out std_logic_vector(3 downto 0);
carry : out std_logic):

end nBitAddSubO;

architecture Behavioral of nBitAddSub0 is
component FullAdder

port( X, v, z © in std_logic:
sum, c_out : out std_logic);

end component;

signal ¢ . std_logic_vector(2 downto 0);
signal sum . std_logic_vector(3 downto 0):
signal c_out . std_logic;

signal xor_out . std_logic_vector(3 downto 0):
signal clk100Hz . std_logic;

signal mxorb : std_logic_vector(3 downto 0);

begin
process(m, b)
begin
for j in b'range loop
mxorb(j) <= m xor b(j);
end loop:;
end process;

FAQO : FullAdder port map (x => a(0), y => mxorb(0), z => m, sum => s(0),
c_out => c(0));

FA12 : for i in 1 to 2 generate
FAlto2: FullAdder port map(x => a(i), y => mxorb(i), z => c(i-1),

sum => s(i), c_out => c(i));

end generate;

FA3 : FullAdder port map(x => a(3), y => mxorb(3), z => ¢(2),
sum => s(3), c_out => carry);

end Behavioral;

[[Xilinx/Altera]\VHDL\DigitalDesign\nBitAddSubNameRef]

2] [ & nBitAddSubNameRef|o]A FAO ~ FA3L X 7HAH7]9] =AS B 3SH sub-module
FullAdderE 7BA|sH(instantiation)dt Z1o]0, nBitAddSub0¢] 7zt T EL= MM = ZHx|9] Z+
R EO] HHAo] Hr}. =, FAOYA sub-module ZEQl farx nBitAddSub0 module?] a(0),
fb= mit b(0)9] xor AAF AI} fc_ing m, fsume sum(0), 221 fc_out2 c(0)of z+zt
AAEH. UMAl FAl ~ FA3 ZAA= Z2 Yoz AZAHG. A 4H|E 4= bt mS
exclusive-OR 4HS sH7] YAl for 242 ©]&5to] 4H]E mxorb Alo& A4S &

port mappingo] Ah-8-5FAT}.

[ZE nBitAddSubNameRef]= referenced by name %, L E 0]|E& mappingdtozn A
AEls  "Aloln, =ZEQ  Hijo]  9sfA]  mappingd & 4$& Q. [FE
nBitAddSubPositionRef]= L E $A{0]| 25 mappingdt= A7 WHHES Ho &t



[Z & nBitAddSubPositionRef]

library ieee:
use ieee.std_logic_1164.ALL:

entity nBitAddSubO is

port( a, b  in std_logic_vector(3 downto 0);
m . in std_logic;
s : out std_logic_vector(3 downto 0);
carry : out std_logic):

end nBitAddSubO;

architecture Behavioral of nBitAddSub0 is
component FullAdder

port( X, v, z : in std_logic;
sum, c_out : out std_logic);
end component;
signal ¢ . std_logic_vector(2 downto 0);
signal sum . std_logic_vector(3 downto 0):
signal c_out : std_logic:
signal xor_out . std_logic_vector(3 downto 0):
signal clk100Hz . std_logic;
signal mxorb . std_logic_vector(3 downto 0):
begin
FAO . FullAdder

port map (a(0), m xor b(0), m, s(0), c¢(0) )
FA12 : foriin 1 to 2 generate
FAlto2: FullAdder port map(a(i), m xor b(i), c(i-1), s(i), c(i)):
end generate;
FA3 : FullAdder port map(a(3), m xor b(3), c¢(2), s(3), carry):
end Behavioral,

[[Xilinx/Altera\VHDL\DigitalDesign\nBitAddSubPositionRef]

sub-module FullAdder= olg] QoA 2A Eglon ofzf [ZE]Q} 7}

[Z= FullAdder]

architecture designFA of FullAdder is
begin
sum <= (not x and not y and z) or (not x and y and not z)
or (x and not y and not z) or (x and y and z);
c_out <= (x and y) or (x and z) or (y and z)
end designFA;

[ZE FullAdder] 2APF 7HI712 SAF6H7] YsliA= Mol "0 gzt Mol "0'o]H A7t
719 4= bl ¥ b’k MO] exclusive-OR®  Zupyb JHHH, bet 09
exclusive-ORE &4 bih 7] dizol 2k A7Hbr1e] A= a9t bis Hgh A7t Soll &
Heo. =23 AlY 22 A carrye M 3 00l JEEY, B a9t biE W A
carry’ A5 gt AF2] 919 carry 4=l znZ Y= 0] ail biet I Heixlng, &
7Ho} 4H]1E 43 a®t boll tigt ArHbr] Auprt Edo

Mo] ‘1'o]® bt '1'9] exclusive-ORE @4 bl that 19] 847} w7] Weo] ol 4
boll cigt 19 W47l YA B3 b We Ao carryolls M 3 1] Y02 8
29 222 ak(be] 19 B4W o] Hek 23d) (b9 19 B4+1)% bo 29] B4olo
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IV. DIGCOM-XA1.0 ¥ &9
B FEAHE AYA(0x0 ~ 0Xf)o] H &
0x0 Ox1 0x2 0x3 0x4 0x5 0x6 0x7
B15 B16 C16 D14 c14 Al5 H13 P15
0x8 0x9 0xA 0xB 0xC 0xD OxE OxF
N14 P13 T15 G12 R10 T10 N9 R8
B ZAHE AQX|(RESET, FGO, REG, STEP) H &%
RESET FGO REG STEP
P4 P5 R5 P6
W Soto|E AYR|(SWO ~ SW7) o &5
SWO | SW1 | SW2 | SW3 | SW4 | SW5 | SW6 | SW7
J3 K2 K3 L2 M2 N3 N2 R2
B Sdto]= AQX|(MO, M1) H &9
MO | M1
R3 P3
m 7-N]ZHE(FND3 ~ FND1) o &t
FND3A | FND3B | FND3C | FND3D | FND3E | FND3F | FND3G | FND3DP | FND3Sel2 | FND3Sell
s D5 D11 B12 F15 D6 E6 D9 1 c7 B7
FND2A | FND2B | FND2C | FND2D | FND2E | FND2F | FND2G | FND2DP | FND2Sel2 | FND2Sell
e D1 D4 a B1 B4 a (e R2 H11 Gl1
FNDIA | FNDIB | FNDIC | FND1D | FNDIE | FNDIF | FND1G | FNDIDP | FNDiSel2 | FNDISell
et D3 E2 E3 F2 c6 B6 BS ca Gl4 F13
FND1 FND2 FND3
, : =
‘ L [l B;"
|| | | |e] e
Vo' \g ol 9O o 0

Sel1

Sel2

Sel1

Sel2

Sel1

[A~] 2xt2] 7-M|OHE FND Tl HE




m [ED(D1 ~ D7) © &F
D1 D2 D3 D4 D5 D6 D7
C13 | A12 | C12 | B11 | B10 | D10 B9

®m LED(D8 ~ D15) H &
D8 | D9 | D10 | D11 | D12 | D13 | D14 | D15
C9 | D8 | C8 | A8 | A13 | D13 | Al4 | Bl4
m =Y ZE 3 F9(100 ~1016) H T
100 101 102 103 104 105 106 107 108
R7 R6 N6 P8 P9 M6 P14 R15 H12
109 1010 | I011 1012 | 1013 1014 | [015 | IO16
M14 H14 H16 G15 F14 E13 E15 D15

B QOscillator : E12

0OscC
E12




