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Overview

> Xilinx AC701 Board

> Software Requirements

> AC701 Setup

> AC701 BIST (Built-In Self Test)

» Compile AC701 BIST Design

» Program AC701 with BIST Design
> Run the LwIP Ethernet Design

» References
— |P Release Notes Guide

Note: This presentation applies to the AC701 & XILINX » ALL PROGRAMMABLE.


http://www.xilinx.com/support/documentation/ip_documentation/xtp025.pdf
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AC701 BIST Design Description

> Description

— The Built-In System Test (BIST) application uses an IPI MicroBlaze system to
verify board functionality. A UART based terminal program interface offers
users a menu of tests to run.

> Block Design Source
— RDF0220 - AC701 BIST Design Files (2013.4 C) zip file
— Available through http://www.xilinx.com/ac701

& XILINX » ALL PROGRAMMABLE.
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AC701 BIST Design Description

> Block Design IP

— Processor and Subsystems: MicroBlaze, MicroBlaze Debug Module (MDM),
Local Memory Bus, LMB BRAM Controller, Block Memory Generator, Proc Sys
Reset, AXI Interrupt Controller

— AXI Bus: AXI Interconnect, AXI Timer
— Memory: AXI BRAM Controller, MIG 7 Series, AXI DMA
— Peripherals: AXI Ethernet, AXI IIC, AXI GPIO, AXI UART 16550, XADC Wizard

— Other IP: Clocking Wizard, Constant, Concat, gte2 top
] (UG835)
. (UG994)

& XILINX » ALL PROGRAMMABLE.
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Vivado Software Requirements

> Xilinx Vivado Design Suite 2013.4, Design Edition + SDK
— Combined installer

VIVADO>

Productivity. Multiplied.

2013.4

& XILINX.
= Copuright 1986-1934,
ALL PROGRAMMABLE .

2001-2013 Hline, Inc, &l Rights Reserved.
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AC701 Setup

> Connect a USB Type-A to Micro-B cable to the USB JTAG (Digilent)
connector on the AC701 board

— Connect this cable to your PC
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AC701 Setup

» Connect a USB Type-A to Mini-B cable to the USB UART connector
on the AC701 board

— Connect this cable to your PC
— Power on the AC701 board for UART Drivers Installation

/e
........

——
<



AC701 Setup

> Install USB UART Drivers
— Goto
— Search for Virtual port drivers

CPZ210x USB to UART Bridge Driver Installer

Completing the Installation of the
CP210x USB to UART Bridge Driver

The drivers were successfully installed on thiz computer.

Y'ou can now connect your device to this computer. IF your device
came with inztructions, pleaze read them first,

Drivver Mame | Statuz
%" Silicon Labarataries [zila..  Feady to use

< Back I Finizh I Cancel

& XILINX » ALL PROGRAMMABLE.
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AC701 Setup

> Reboot your PC if necessary
» Right-click on My Computer 21|

and select Properties I S WV 1 vt
— Select the Hardware tab  Devics Manager

The Device Manager lists all the hardware devices installed
on your computer. Lse the Device Manager to change the

properties of any device.

— Click on Device Manager

Device Manager

Diriver Signing lets you make sure that installed drivers are
compatible with Windows. Windows Update lets you set up
how Windows connects to Windows Update for drivers.

Driver Signing Windows Update
— Hardware Profiles
Hardware profiles provide a way for you to set up and store
different hardware configurations.
Hardware Profiles |

ok | cancel | iy |

& XILINX » ALL PROGRAMMABLE.



AC701 Setup

> Expand the Ports
Hardware
— Right-click on Silicon Labs

CP210x USB to UART
Bridge and select Properties

-0/ x|

File Acton \View Help

= | HHFS 2 A =g

=3, ¥COJAMESM21
:ﬂ Computer
-uq.- Disk drives
'§ Display adapters
ﬁ Human Interface Devices
{22 IDE ATA/ATAPT controllers
[#-&4 IEEE 1394 Bus host contrallers
-«’.’ﬁi Keyboards
---f' Mice and other pointing devices
g Monitors
! Metwark adapters
=% Ports (COM &LPT)
----- g Communications Part (COM1)
. i ECP Printer Port (LPT1)
: g Intel(R) Remote PC Assist Technology - SOL (COM3)
- g Silicon Labs CP210x USE to UART B 2

Update Driver...
ﬂ Processors DPdZI e
E Sound, video and game controllers iSERiE

: Uninstall

[+-+=e# Storage volumes
g System devices

: Scan for hardware changes
- Universal Serial Bus controllers

Opens property sheet for the current selection, | |
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AC701 Setup

> Under Port Settings tab

_ Click Advanced 21
eneral Fort Settings | Driver ails | Power Managem
— Set the COM Port to an open Com Port = =" 5| orver | Detas | Power aragemer|
setting from COM1 to COM4 Bis per second: [5600 -
Data bits: IE j
Parity: INl:une j
Stop bits: |1 j
| Bt o =

— I LUse FIFD buffers jrequires 16550 compatible UART) Restore Defaults |

Select lower settings to comect connection problems.

EltE

Cancel
Select higher settings for faster peformance.
Defaults
Beceive Buffer: Low (1) J High (14)  (14)
Transmit Buffer: Low (1) J High (16) (16}

QK Cancel

COM Port Number: Im vI

& XILINX » ALL PROGRAMMABLE.



. R
AC701 Setup

> Board Power must be on before starting

» Start the Terminal Program
— Select your USB Com Port
— Set the baud to 9600

B coM2:9600baud - Tera Term VT -10| x|

File Edit Setup Control Window Resize Help

F Y
Tera Term: Serial port setup ﬂ j

Port covz L[N
Baud rate: Im
Data: m Cancel
Parity: Im
Stop: Im Help
Flow control: Im

Transmit delay

II] msecichar II] msecfline j

& XILINX » ALL PROGRAMMABLE.


http://ttssh2.sourceforge.jp/

AC701 Setup

> Unzip the RDF0220 - AC701 BIST Design Files (2013.4 C) zip file
— Available through http://www.xilinx.com/ac701

(] winZip Pro - rdf0220-ac701-bist-c-2013-4.zip -0 x|

File Actions View Jobs Options Help
: ) N,

DIORBORE F ¢

Mame | Path | Modified | =

| & fileset. xml : ac701_bist\ac701_bist.data\constrs_1} 12172013 4:55PM

ﬂ impl_1.psg ac701_bist\ac701_hist.data'runs!, 12/17/2013 4:58 PM

|2 | constrs_in. xml ac701_bist\ac701_bist.data'runsiimpl_1Y 12/17/2013 4:58 PM

ll'j impl_1.psg ac701_bist\ac701_bist.data'runsiimpl_1Y 12/17/2013 458 PM

|2 runs. xmi ac701_bist\ac701_bist.data'runs’, 12/17/2013 4:58 PM

ﬂ synth_1.psg ac701_bist\ac701_bist.data'runs!, 12/17/2013 4,58 PM

|2 constrs_in.xml ac701_bist\ac701_bist.datalrunsisynth_1Y 12/17/2013 4:58 PM

|2| sources. xmil ac701_bist\ac701_bist.datalrunsisynth_1% 12/17/2013 4:58 PM

ﬂ synth_1.psg ac701_bist\ac701_bist.datalrunsisynth_1% 12/17/2013 4:58 PM

| 2] fileset. xml ac701_bist\ac701_hist.data\sim_1} 12/17/2013 4:55 PM

| 2| fileset. xml ac701_bist\ac701_bist.data'sources_1% 12/17/2013 5:57 PM j
Selected 0 files, O bytes Total 5236 files, 350,265KB 0

& XILINX » ALL PROGRAMMABLE.
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AC701 BIST

» Open a Vivado Tcl Shell:

Start —» All Programs — Xilinx Design Tools — Vivado 2013.4 —»
Vivado 2013.4 Tcl Shell

[ Vivado 2013.4 Tcl Shell - G\Xilinx\Vivado}2013.4\.\ bin}

=»xmmxx Uivado v2@13.4 <64-hitd
s Sl Build 351683 on Wed Dec 4 19:12:58 MST 2613
=#xx% [P Build 288876 on Mon Dec 2 12:38:17 MST 2613
=#% Copyright 1786-1977, 2001-2813 Hilinx. Inc. All Rights Reserved.

Attempting to get a license: Implementation

Feature available: Implementation

Luiding parts and site information from Ci /MilinxsUivado-2013.4-/dataspartssarch.
»m

Parsing RTL primitives file [C:r/RilinxsUivados2813.4/dataspartszs xilinx-rtl- prims
srtl_prims.xml]

Finizhed parsing RTL primitives file [C:/HilinxsUivado-2813.4-/datasparts sxilinx/
rtl /primssrtl_prims.xmll

Uivadox

& XILINX » ALL PROGRAMMABLE.
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AC701 BIST

» Download the BIST bitstream

> In the Vivado Tcl Shell type:
source C:/ac701_bist/ready_for_download/bist_download.tcl

[ Vivado 2013.4 Tcl Shell - G\Xilinx\Vivado}2013.4\.\ bin}

=»xmmxx Uivado v2@13.4 <64-hitd
s Sl Build 351683 on Wed Dec 4 19:12:58 MST 2613
=#xx% [P Build 288876 on Mon Dec 2 12:38:17 MST 2613
=#% Copyright 1786-1977, 2001-2813 Hilinx. Inc. All Rights Reserved.

Attempting to get a license: Implementation

Feature available: Implementation

Luiding parts and site information from Ci /MilinxsUivado-2013.4-/dataspartssarch.
»m

Parsing RTL primitives file [C:r/RilinxsUivados2813.4/dataspartszs xilinx-rtl- prims
srtl_prims.xml]

Finizhed parsing RTL primitives file [C:/HilinxsUivado-2813.4-/datasparts sxilinx/
rtl /primssrtl_prims.xmll

Vivadox source C:r/ac¥Bl_histrsready_for_downloadsbist_download.tcl

& XILINX » ALL PROGRAMMABLE.



AC701 BIST

> View initial BIST screen

i

File Edit Setup Control Window Help

Hilinx Artix—Y FPGA ACYA1L Evaluation Kit 3

hoose Feature to Test:

UART Test

LED Test

IIC Test

TIMER Tes=st

ROTARY Test

SUITCH Test

LCD Test

DDR3 External Memory Test
BRAM Internal Memory Test
ETHERHET Loopback Test
BUTTOMN Test

Exit

o =T = =]

& XILINX » ALL PROGRAMMABLE.
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AC701 BIST

» UART Test
— Type “1” to start the UART Test
— After each test, press any key to return to the main menu

ol
File Edit Setup Control Window Help

3: IIC Test -
4: TIMER Te=t 'J

L: ROTARY Test
h: SWITCH Test
: LCD Test
#: DDR3 External Memory Test
?: BRAM Internal Memory Test
A: ETHERNET Loopbhack Test
B: BUTTON Test
: Exit

]

ACYA1 — UART Test >

esting UART
26808,.8,.H.1

ello world?

ART Test Passed

Fress any key to return to main menu :j
-
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AC701 BIST

> LED Test
— Type 2 to begin LED Test

> View Walking 1’s pattern on GPIO LEDs
— Sequence repeats twice

_ioix
File Edit Setup Control Window Help

Preszs any key to return to main menu ﬂ
hoose Feature to Test:

1= UART Test

2: LED Test

3: IIC Test

4: TIMER Test

L: ROTARY Test
h: SWITCH Test
: LCD Test
#: DDR3 External Memory Test
?: BRAM Internal Memory Test
A: ETHERNET Loopbhack Test
B: BUTTON Test
A: Exit

ACYA1L - GPIOQ LED Test >

atch the LED=s
Fress any key to return to main menu :j
-
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AC701 BIST

> |IC Test
— Type 3 to begin |IC Test

¥ coM2:9600baud - Tera Term VT -10| x|

File Edit Setup Control Window Help

DDR3 External Memory Test ﬂ
BRAM Internal Memory Test

ETHERNET Loophack Test

BUTTON Test

Exit

0
B
1
1

3
ACYA1L - TIC EEPROM Test >

etup IIC Switch at address Bx74 done

etup IIC EEPROM device at address 8x54 done

riting data to eeprom at Bx8@: A6 A1 B2 A3 A4 A5 A6 A7 B8 A? BA BB AC AD BE @AF
epromilriteData done

eading data from EEPROM ..._EepromBReadData done

omparing read data ....Compare done

epromliriteData done

epromBeadData done

epromCompareData done

e

Fazzed?
Press any key to return to main menu
-

& XILINX » ALL PROGRAMMABLE.



AC701 BIST

> Timer Test
— Type 4 to begin Timer Test

¥ coM2:9600baud - Tera Term VT -10| x|

File Edit Setup Control Window Help

ROTARY Te=st ﬂ
SWITCH Test

LCD Te=st

DDR3 External Memory Test

BRAHM Internal Memory Test

ETHERHET Loopback Test

BUTTON Te=st

Exit

B B O o o o

AC?AL — Timer Test Exa

tarting APS Timer Example

etting up the timer counter and interrupt subhsystem

ImrCtr_SetRezetValue to BxFFFFFBBH

tarting the timer counter

imer counter has expired

ImpCtr_Dizablelntr success

ompleted BPS Timer Examplet j
-

Y oM G B

Press any key to return to main menu
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AC701 BIST

> Rotary Test
— Type 5 to begin Rotary Test
— Turn the rotary switch (under the LCD) back and forth

i

File Edit Setup Control Window Help

DDR2 External Memory Test ﬂ
BRAM Internal Memory Test

ETHERHET Loopback Test

BUTTON Test

Exit

T 1B o i o

AC?A1 - Rotary Switch Test 3

atch the ROTARY pulses count:

press any key to exit the test

Left-1 [Exit: press anykeyl

Left—2 [Exit: pressz anykeyl

Left-3 [Exit: press anykeyl

Right—-2 [Exit: press anykeyl

Hight-1 [Exit: press anykeyl

Right-@ [Exit: press anykeyl

Button pressed [Exit: press anvkeyl

Button released [Exit: press anykevwl

Prezsz any key to return to main menu :j
-
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AC701 BIST

» GPIO Switch Test
— Set 4-position GPIO DIP Switch (SW2)

— Type 6 to begin GPIO Switch Test
» Reads switch settings

il x]
File Edit Setup Control Window Help

Prezz any key to return to main menu ﬂ
hoose Feature to Test:

1: UART Test

?2: LED Test

3: TIC Test

4: TIMER Test

L: ROTARY Test

h: SWITCH Test

: LCD Test
#: DDR3 External Memory Test
?: BRAM Internal Memory Test
Ai: ETHERNET Loopbhack Test
B: BUTTON Test

A: Exit
AC?A1 - GPIO Switch Test 3
Data read from GPIO Input iz BxA
Prezsz any key to return to main menu :j

& XILINX » ALL PROGRAMMABLE.



AC701 BIST

> LCD Test
— Type 7 to begin LCD Test

i

File Edit Setup Control Window Help

ROTARY Tes=st ﬂ
SUWITCH Test

LCD Test

DDR3 External Memory Test

BRAM Internal Memory Test

ETHERNET Loophack Test

BUTTOM Test

Exit

o =g == =

AC?81 - LCD Test b2

eset LGCD

unction set

ursor mode

entry mode

atch below lines on LGD
elcome to the

AC7AL Platform? j

Preszsz any key to return to main menu
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AC701 BIST

> External Memory Test
— Type 8 to begin External Memory Test

il x]
File Edit Setup Control Window Help
TESTZ2: Testing for stuck together bank/rowscol hits 'J
Clearing memory to zeros...
Writing and Reading...
Test Complete Status = SUCCESS
TEST3: Testing for maximum ha-srowscol noise
This test performs 16 word writes followed by 16 word reads
Each 64 bytes inverts the hasrowscol address
Initializing Memory to BxASASA5AS...
Writing and Reading...
Test Complete Status = SUCCESS
TEST4: Testing for Inverse Data at Address
Writing...
Reading...
Test Complete Status = SUCCESS
Mumber of errors in this pass = @
axi_Yseries_ddrx test iteration #1 has PASSED?
Total number of errors for all iterations = @
##t Program finished successfully Hi#
ress any key to return to main menu :j

& XILINX » ALL PROGRAMMABLE.



AC701 BIST

> Internal Memory Test
— Type 9 to begin BRAM Memory Test

_ioix]
File Edit Setup Control Window Help
Reading. .. ﬂ
Test Complete Status = SUCCESS

TEST1: UWUrite all memory to BxFFFFFFFF and check
Writing...
Reading...

Test Complete Status = SUCCESS

TESTZ2: Testing for stuck together bank/rowscol hits
Clearing memory to zeros...
Writing and Reading...

Test Complete Status = SUCCESS

TEST4: Testing for Inverse Data at Address

Writing...
Reading...
Test Complete Status = SUCCESS
Mumber of errors in this pass = @
ARl BRAM test iteration #1 has PASSED?
Total number of errors for all iterations = @
##t Program finished successfully Hi#
ress any key to return to main menu :j

& XILINX » ALL PROGRAMMABLE.
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AC701 BIST

> Ethernet Test
— Type A to begin AXI Ethernet Test

_ioix]
File Edit Setup Control Window Help
4: TIMER Test |

L: ROTARY Test
bz SWITCH Test
: LCD Test
#: DDRI External Memory Test
?: BRAM Internal Memory Test
A: ETHERMET Loopback Test
B: BUTTON Test
: Exit

=]

AC?A1L - AXI Ethernet Test 3

Letting Ethernet and DMA
tingle Frame Interrupt Test: PASSED?
Interrupt Coalescing Test: PASSED?

Preszsz any key to return to main menu :j
-
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AC701 BIST

> Button Test
— Type B to begin Button Test

_loix

File Edit Setup Control Window Help

A: ETHERNET Loopback Test -]
B: BUTTONH Test
A: Exit
H
AC?A1 — Button Test e

Prezs west button
Press zouth button
Prezs east button
Prezz north button
Prezs center button

Press any bhutton

Press any key to return to main menu :j
-
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Compile AC701 BIST Design

> Open Vivado
Start - All Programs — Xilinx Design Tools —» Vivado 2013.4 —» Vivado

> Select Open Project

2 Vivado 2013.4 =10l x|
File Flow Tools Window Help | Search commands

VIVADO”™ XLINX

Getting Started Documentation
/ﬁ Create New Project e — Documentation and Tutorials
| # . ! S
| = I". Mew Pr':'J_E':t iﬁfl;ard will guide you through ﬁ-!E LrLEem Invaluable for first time users or to try new features.
\ \\ of selecting design sources and a target device for -
— a new project. |

,r Open Project User Guide

:'..' =
\ ﬂ Open one of the most recently used projects ar ; More detailed info on Vivado commands, dialogs,
L r ' any previously created project. i "x and buttons.

=]
| L
& XILINX » ALL PROGRAMMABLE.
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Compile AC701 BIST Design

> Open the AC701 Design:
— <Design Name>\ac701_bist.xpr

A ac701_hist - [C:fac701_bistfac701_bistxpr] - Vivado 2013.4 =10l x|
File Edit Flow Tools Window Layout View Help |Chv Search commands
‘_f |_j| s A ‘ h o | & > ‘!@| ﬁ. %| E |_,‘3 I%DefﬁultLayuut N & \k\| (L) write_bitstream Complete
Flow Mavigator LA | Project Manager - ac701_hist b4 J
] Sources — 0O = X J ¥ Project Summary X ] O =
~ Q G g B 5 Lol "
i g A ] . -
| 4 Project Manager < | efl B z Project Settings
: ) - Design Sources (2) - = _ . _
ﬁ Project Settings "'ni', &, system_wrapper (system_wrapper.v) (1) Project name: ac701_bist
% Add Sources { RO Configuration Files (1) ll Product family: Artix-7
ﬁ IP Catalog "‘E' C.-:unstr.?ints (1 [=] Project part: Artin-7 ACT01 Evaluation Platform (xc
IP Sources | Libraries | Compile Order | : Top module name:  system wrapper
4 TP Integrato
n_' e & Sources L ' Templates ] Board
.ﬁ; Create Block Design ., T
—3 pen Hod: Desgn Properties — O @ = Display name: Artin-7 ACT01 Evaluation Platform
. : : Board name: xilinx. com:artix7:ac701: 1.0
% Generate Block Design - X _ILI
A | :
4 Simulation Design Runs O X
% Simulation Settings Cl‘.I Mame I Part I Constraints I Strategy I
@l Run Simulation =3 B+ synth_1 ¥C7a200tfhgs75-2 constrs_1 Vivado Synthesis Defaults (Vivado Synthesis 2013) synth_
cal g impl_1 ¥C7a200tthge7a-2 constrs_1 Vivado Implementation Defaults (Vivado Implementation 2013) write_t
4 RTL Analysis e
i [g% Open Elaborated Design :
s oro of |l | 28
ynthesis
=] Td Console LC} Messages LI:Q Log L__=“| F‘.Epnrtﬁh % Design Runs ]
£% Conthacic Cathi

& XILINX » ALL PROGRAMMABLE.
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Compile AC701 BIST Design

» The design is fully implemented; you can recompile, or export to SDK
— To recompile, right-click synth_1, select Reset Runs then Generate Bitstream

M ac701_hist - [C:/ac701_bist/ac701_bistxpr] - Vivado 2013.4 - |EI|E|
File Edit Flow Tools Window Layout View Help |EL Search commands
Vs | iy O S B X | D P {ﬁ| o %| ) ! I%DefﬁultLayuut 2 & R| ) write_bitstream Complete
Flow Mavigator LA | Project Manager - ac701_hist b4 |
a, E % Sources — O » = JE Project Summary x] O & =
- G5l pin = == -
4 RTL Analysis dlaz=sactB “=| Project Settings
. -
El- Design Sources (2) - =i ) )
o 3 H . - r :
[ @ Open Elaborated Design __@-..- system_wrapper (ystem wrapper.y) (1) j Project name ac701_hist
. [ Configuration Files (1) | Product family: Artix-7
4 Synthesis EHE C.-:unstr.?ints (1) _ g : Project part: Artin-7 ACT01 Evaluation Platform (o
1 Synthesis Settings IP Sources | Libraries | Compile Order | 5 Top module name: - system wrapper
Run Synthesi
9. Shebl s & Sources L ' Templates ] Board
b [g¥ Open SynthesizedDesig  |.| = eeeeeee
Synthesis Run Properties — O 2 = Dizplay name: Artix-7 ACT01 Evaluation Platform
4 Implementation : - = @ [}g Board name: wilinz, comiartix 7ac701: 1.0 _ILI
|
Implementation Setti : “ B e
ﬁ S e W synth 1 |&  Synthesis Run Properties. .. Ctrl+E
[» Run Implementation DesignRuns %  Delete Delete — O =
—3 )
[ @Y Open Implemented Desi Q‘ Name Make Active Strategy
= || . iults (Vivado Synthesis 2013) synth
iy I Change Run Settings... . - : -
4 Program and Debug : < . n Defaults (Vivado Implementation 2013) write_t
Bitstream Settings e Save As Strategy...
‘Im Generate Bitstream i:’ I Launch Runs...
I @* Open Hardware Manage—| ||| Kl | K ResetRuns | =
- :
T Launch iIMPACT E Td Consaole L:} Messages LI:Q L{ W | Launch MNextStep
& Resetto Previous Step: synth_design
Generate a programming file after implementation | .
% nen Flaharated Necinn

& XILINX » ALL PROGRAMMABLE.
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Compile AC701 BIST Design

» Once done, both the Synthesis and Implementation will have green
check marks

. ac701_bist - [Cz/ac701_bist/ac701_bistapr] - Vivado 2013.4 =10l x|
File Edit Flow Tools Window Layout View Help |Dg Search commands
‘_fﬁlﬂu.. }(|$ > ‘!@|ﬁ%|z|ﬁl%DehultLayuut N *k|@ write_bitstream Complete
Flow Mavigator LA | Project Manager - ac701_hist b4 J
] Sources — 0O = X J ¥ Project Summary x] O =
~ Q G g B 5 Lol "
i g A ] . -
| 4 Project Manager < | efl B z Project Settings
: ) - Design Sources (2) - = _ . _
ﬁ Project Settings "'ni', &, system_wrapper (system_wrapper.v) (1) Project name: ac701_bist
% Add Sources - Configuration Files (1) ll Product family: Artix-7
ﬁ IP Catalog "‘E' C.-:unstr.?ints (1 [=] Project part: Artin-7 ACT01 Evaluation Platform (xc
IP Sources | Libraries | Compile Order | : Top module name:  system wrapper
4 TP Integrato
n_' e & Sources L ' Templates ] Board
.ﬁ; Create Block Design ., T
;| P ti _ A i : - )
5% pen Hod: Desgn : roperties ) [ s DISI:I|:'5.|' name .'5.:1]}( 7 ACT01 Evaluation Platform
2 Board name: xilinx, com:artix7:ac?01: 1.0
% Generate Block Design - X _ILI
A | :
4 Simulation Design Runs O X
% Simulation Settings Q, Mame I Part I Constraints I Strategy I
'@l Run Simulation =3 B+ synth_1 ¥C7a200tfhgs75-2 constrs_1 Vivado Synthesis Defaults (Vivado Synthesis 2013) synth_
cal g impl_1 ¥C7a200tthge7a-2 constrs_1 Vivado Implementation Defaults (Vivado Implementation 2013) write_t
4 RTL Analysis e
i [g% Open Elaborated Design :
. of |l | 2lE
ynthesis
_ _ =] Td Console LC} Messages LE\Q Log L__=“| F'.Epﬂrth\ % Design Runs ]

| L
& XILINX » ALL PROGRAMMABLE.
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Compile AC701 BIST Design

> The BIST Design has been implemented with IP Integrator (IPI)

> Click Open Block Design

% ac701_bist - [C:/ac701_bistfac701_bistxpr] - Vivado 2013.4 - |EI|E|
File Edit Flow Tools Window Layout View Help |Chv Search commands
‘_f |_j| s A ‘ h o | & > ‘!@| ﬁ. %| E |_,‘3 I%DefﬁultLayuut N & \k\| (L) write_bitstream Complete
Flow Mavigator LA | Project Manager - ac701_hist b4 J
] Sources — 0O = X JE Project Summary x] O =
- G5l pin = == -
|"' Project Manager I ALl z Project Settings j
g .. i 2y
ﬁ Project Settings E‘ 57 Design Sources (2 - Project name: ac701_hist

g, system_wrapper [system_wrapper.v) (1)

im KN L2

% Add Sources -5 Configuration Files (1) Product family: Artix-7
1F 1P Catalog E-D Constraints (1 Project part: Artix-7 ACT01 Evaluation Platform (xc
IP Sources | Libraries | Compile Order | : Top module name:  system wrapper
4 JP Integrator
- & Sources L ' Templates ] Board

.ﬁ; Create Block Design - TP

5? Open Block [ 5 = b; Dmr‘gﬁjes — O 2 = Dizplay name: Artix-7 ACT01 Evaluation Platform
System. k Board name: xilinx, com:artix7:ac701: 1.0 -
% Generate Block Design T Kl | ’
4 Simulation Design Runs N N E S
% Simulation Settings Cl‘.I Marme I Part I Constraints I Strategy I
(i} Run Simulation = - synth_1 ¥C7a200tfbgs76-2 constrs_1 Vivado Synthesis Defaults (Vivado Synthesis 2013) synth_
cal o impl_1 ¥C7a200tfbgo7e-2 constrs_1 Vivado Implementation Defaults (Vivado Implementation 2013) write_t
4 RTL Analysis =
i [g% Open Elaborated Design :
4 Synthesi of | | =
ynthesis -
_ _ = Td Console LC} Messanes LI:Q Log L__=“| F‘.Epnrtﬁh % Design Runs ]
system.bd | 13

& XILINX » ALL PROGRAMMABLE.
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Compile AC701 BIST Design

> All the IP Blocks used in the design can be seen in this view

% ac701_bist - [C:/ac701_bistfac701_bistxpr] - Vivado 2013.4 - |EI|E|
File Edit Flow Tools Window Layout View Help |Chv Search commands
) llﬂlll:%ﬁ X| & » b E@|%%|E |-":Ei‘I%II:n.=_~1'aultLayﬂ::nu’c N *%J@ write_bitstream Complete
Flow Mavigator Lo | Block Design - system x J
E % ? JE‘“ Diagram X Iﬂ, Address Editor x] [ I o
L]
= = te
4 Project Manager § —[l & system b _I
= s
ﬁ Project Settings nj Cq-
% Add Sources e Ck_
1F 1P Catalog E 3
——
| 4 JF Integrator | -Fj g - :D i
.ﬁ; Create Block Design ; E —
i | e (=] =C
|5 Open Block Design (=3 Cl.
= %] —r.
% Generate Block Design & — .:;D—‘*
— | ﬁ = ]—
4 Simulation "Fi, = —
ﬁ. Simulation Settings ! =
. . = =t
@ Run Simulation [‘} %ﬁ"
4 RTL Analysis @ =
[> E}" Open Elaborated Design @J— D—E: -
B [
4 Synthesi -
yEsE _ _ ﬁ = Td Console | |E2
| L

& XILINX » ALL PROGRAMMABLE.
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Compile AC701 BIST Design

> To export to SDK, the Block and Implemented designs must be open

> Click Open Implemented Design

% ac701_bist - [C:/ac701_bistfac701_bistxpr] - Vivado 2013.4 - |EI|E|
File Edit Flow Tools Window Layout View Help |Chv Search commands
SGEEHDORER X PP D N6 K X D |5 0futlayout - e R ® write_bitstream Complete
Flow Mavigator LA | Block Design - system b4 J
E % A JE‘“ Diagram X I B Address Editor X ] [ I o
=
ﬂ = (I 0| 5 system »
4 ATL Analysis a I — _I
= s
[ E& Open Elaborated Design nj ":l*.‘
o S
4 Synthesis E m
Synthesis Settings o y g
ﬁ ) L\i" Wi e :D ﬂ
& Run Synthesis G >I':_|< -
m
[ E‘} Open Synthesized Desig |- % 'L!" = =
H= = Fr
4 Tmplementation . E Cl. | T
ﬁ. Implementation Settings il j__'ﬁt :fD_“
[» Run Implementation B =
[ E& Open Implemented Desi ! =
] —).
4 Program and Debug ; %ﬁm
ﬁ. Bitstream Settings =
=&
| Generate Bitstream @J— ——E -
[ ii"* Open Hardware Manage— ﬂ S
-
'@ Launch iMPACT E B Td Console |2 |E]

Analyze and constrain an Implemented Design | A

& XILINX » ALL PROGRAMMABLE.
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Compile AC701 BIST Design

> View Implemented Design

..?';,, ac701_bist - [C:/ac701_bist/ac701_bistxpr] - Vivado 2013.4 = |EI |ﬂ
File Edit Flow Tools Window Layout View Help |
,1"1'}.:' % -_f'? @- > ‘U'_ 1| {:} 0 {?{E;. 5& E = |ﬂ Default Layout - ) write_bitstream Complete
Flow Mavigator LA Implemented Design - xc7a200tfhg676-2 (active) b 4
Q= = ) T Project Summary X | G Device X [Tl
= -
2z s
4 RTL Analysis = (| o
3 . & ||| 2L
@™ Open Elaborated Design e
{ L
'r.
4 Synthesis 2
Iy Synthesis Settings . O
:ﬁ Run Synthesis &
EIE} Open Synthesized Desig =2 |l &
= |ll -
“ L
4 Implementation [
{?\{.} Implementation Settings
[» Run Implementation 8
Implemented Design {il’
g
4 Program and Debug o
!
{.’:‘.} Bitstream Settings e
_‘..‘
¥ | Generate Bitstream
HE} Open Hardware Manage— -
I8 Launch iMPACT = B |3 % Design Runs

& XILINX » ALL PROGRAMMABLE.



Compile AC701 BIST Design
> Select File — Export — Export hardware for SDK...

» Select Launch SDK and click OK

Open Recent Project

Open Example Project

g itocpr] - Vivado 2013.4

»

Save Project As...
\Write Project Tdl. ..
Archive Project...

Close Project

=10 %]

o =

Save Constraints As...

Close Implemented Design

Qpen Chedkpoint. ..

Lt

Write Chedkpaint...

Mew IP Location...

Open IP Location...

o [ FTR | aicabinm

Mew File...
Open File. ..
Open Recent File

Expart Hardware for SDE... |

Export Constraints. ..

Export Pblocks. ..
Export IBIS Model...

Add Sources...

Open Source File. .. Ctrl -+
Import ]
Export ]

= ExportIfO Ports...
%] Export Bitstream File. ..

View Help
2 @ Q & | X 3 | S pefault Layout - | ) write_bitstream Complete
Hemented Design - xc7a200tfbge7a-2 (active) b4
[

| ¥, Project Summary X |f§,§ﬁ Device X |

/% Export Hardware for SDK

,'0‘, Export hardware platform for SOK.

Options

Source:

Export to:

I i, system.bd

I & <Local to Project>

Workspace: |5 <Local to Project>

[+ Export Hardware

[+ Incude bitstream (Mote: an implemented design must be loaded)

o]

Cancel |

Oinen | oin File

|'I'E SR

& XILINX » ALL PROGRAMMABLE.
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Compile AC701 Software in SDK

» SDK Software Compile - Build ELF files in SDK
— Project builds automatically
— When done, close SDK and return to Vivado

=10l x]
File Edit Source Refactor Mawvigate Search Run  Project  Xilink Tools Window Help
|55 - 1D -&- & Jg-&-d-@-|%-0-- % |0 /8E]|6  ©Rce
e=2a | FE e he s
M = EP E,_L, Problems (\Z. Tasks (E Console &3 EPmperﬁes}@Terminaq 4} {F‘ <}==“;‘>| '—E Eﬁ |_-:_!I| | = - Fﬂ" - E\
= <EE>| F CDT Build Console [bist_app]
e ; "bist_app.elf?elfcheck" - - - -:J
= ist_app; elfcheck

E hw_platform_0
15 Iwip_echo_server
@ Iwip_echo_server_bsp
@ standalone_bsp_0 Command Line: elfcheck -hw ../../hw_platform_8/system.xml -pe microblaze_ @
bist_app.elf

¥ilinx EDK 2813.4 Build EDK_2813.4.281312&5
Copyright (c) 1995-2812 Xilinx, Inc. All rights reserved.

ELF file : bist_app.elf
elfcheck passed.
"Finished building: bist app.elf.elfcheck’

B5:57:58 Build Finished (toock 7s.683ms)
ﬁ

& XILINX » ALL PROGRAMMABLE.
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S
Program AC701 with BIST Design

» Select Add Sources

% ac701_bist - [C:facF01_bistfac701_bistxpr] - Vivado 2013.4 =10 x|
File Edit Flow Tools Window Layout View Help |CLv Search commands
dEHowoRB XA DD NGO B KL G S 0efatlayout & B Ve write_bitstream Complete
Floww Mavigator < Implemented Design - xc7a200tfhgs75-2 (active) )'(J
-l — Sources - @ 1M X

Alaz= et BE

4 Project Manager
% e a7 Design Sources (2]
roJeCt ostings --I.g__ s System_wrapper (svstem_wrapper.v) (1)
@ Add Sources i E-= Configuration Files (1)
-5 Constraints (1)
ﬁ IP Catalog -5 Simulation Sources (1)

4 TP Integrator
:ﬁ; Create Block Design
I_'—T’E Open Block Design
% Generate Block Design

4 Simulation
ﬁ. Simulation Settings
@ Run Simulation

4 RTL Analysis
i [g% Open Elaborated Design

IP Sources | Libraries | Compile Order |

£ Sources Ll]ﬂ Metlist ]

4 Synthesis j
£% Conthacic Cathi ]
Specify and/for create source files to add to the project | o

& XILINX » ALL PROGRAMMABLE.
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Program AC701 with BIST Design

> Select Add or Create Design Sources

s Add Sources =]

Add Sources

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

{ Add or Create Constraints

{% Add or Create Design Sources

{ add or Create Simulation Sources
{~ Add or Create DSP Sources

{~ Add or Create Embedded Sources
{~ Add Existing Block Design Sources

{ Add Existing IP

VIVADO™

To cantinue, dlick Mext

= Back FEimish | Cancel |

& XILINX » ALL PROGRAMMABLE.



S
Program AC701 with BIST Design

> Add bist_app.elf and Iwip _echo_server.elf from the SDK tree
» Make sure Copy sources into project is deselected
» Click Finish

- Add Sources

Add or Create Design Sources
Specfy HOL and netlist files, or directories containing HOL and netlist files, to add to vour project. Create a new source file on disk and add it to

your project.

I Index I Mame I Library I Location I
&1 bist_app.elf M/A C:fac?0l_bistfac?01_bist.sdk/SDK/SDK_Export/bist_app/Debug
|2 Iwip_echo_server.elf | MN/A C:fac?01_bistfac?01_bist.sdk/SDE/SDK_Exportflwip_echo_se...
x|
’ )
+
Add Files. .. Add Directories. .. Create File. ..

[T Scan and add RTL indude files into project

I~ Copy sources into project

[ Add sources from subdirectories

< Back I Mext = I Finish | Cancel |

& XILINX » ALL PROGRAMMABLE.
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Program AC701 with BIST Design

> Right-click on the Design and select Associate ELF Files...

L. ac701_bist - [C:/acT01_bist/ac701_bistxpr] - Vivado 2013.4 - IEIlEl
File Edit Flow Tools Window Layout View Help |'I:lv Searah commands
l—i [ .lﬂ o I-ET% ‘ A ﬁﬁ| b > ﬁ| Ll @ @ ﬁ' %| E E} |§ [@ Source Mode Properties... Cirl+E write_bitstream Complete
Flow Mavigator « | Implemented Design - xc7a200tfogs75-2 (active) (% Open File Alt+0 % J
E % Frooees Replace File... . IR
: @ | Copy File Into Project
_ Allaz= >R ” :
4 Project Manager Copy All Files Into Project Alt+1
) . Bl Design Sources (4) _ )
ﬁ. Project Settings __ 0, [ —————— T ] X Remove File from Project... Delete
% Add Sources = ELF (2) Enable File Alt+Equals
i be[d bist_app.elf . . !
g: IP Catalog - 2 Iwip_echo_server.elf Disable File Alt-+HMinus
B Configuration Files (1) Mowe to Simulation Sources
4 TP Integrator -5 Constraints (1) -
i Create Block Design Al | - simulation Sources (3] Hierarchy Update %
: Refresh Hierarch
5’3‘ Open Blodk Design @ i
IP Hierarchy b
% Generate Blodk Design
| | sa SetasTop
4 Simulation Set Global Indude
5 simulation Settings Set as Out-of-Context Maodule. ..
(i) Run simulation setLibrary... Alt+H
Set File Type...
4 RTL Analysis
Set Used In...
I g% Open Elaborated Design
_I IF Sources | Libraries | Compile Crder | Edit Constraints Sets...
4 Synthesis hal it Si i
g a L[ﬂ Netlist ] Edit Simulation Sets. ..
% Conthacic Catt Sources . .
| Associate ELF Files...
ELF File Association N
B8 Add Sources... Alt+A

& XILINX » ALL PROGRAMMABLE.
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Program AC701 with BIST Design

> Click the button to the right; select the bist_app.elf then click OK
twice

% Associate ELF Files x|

@ Associate an ELF file with a processor instance (Address Map). ELF files are available after
running generate on your embedded design sources,

ELF File Associations

Processors /Address Maps I Associated ELF File I
(- Design Sources
- B, system
: ‘i3 microblaze_0 1

- . _
- & Simulation Sources <% Associate ELF file X

@ Select an ELF file to associate with Design Sources, microblaze_0. Deselect all files to remove
the file assocdiation.

Iwip_echo_server.elf (C:\ac701_bist\ac701_bist, sdk\SDKA\SDK_Exportiwip_scho_serveriDebug)

oK I Cancel |

& XILINX » ALL PROGRAMMABLE.
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Program AC701 with BIST Design

» Select Generate Bitstream
— This creates a bitstream with the BIST ELF file

2. ac701_bist - [C:facT01_bist/ac701_bistxpr] - Vivado 2013.4

File Edit Flow Tools Window Layout View Help |C];_v Search commands
GdEEHDeRR XA DD NGO B K L (S [Doefutiayout & B Ve write_bitstream Complete
Floww Mavigator < | Implemented Design - xc7a200tfhgs75-2 (active) )'(J
-l — Sources - @ 1M X
Alaz= ect B

4 RTL Analysis
I g% Open Elaborated Design

4 Synthesis
ﬁ Synthesis Settings

9' Run Synthesis
i [g¥ Open Synthesized Desig

|4 Implementation |
ﬁ. Implementation Settings

[» Run Implementation
[ . Implemented Design

4 Program and Debug
ﬁ Bitstream Settings
| Generate Bitstream

[ E‘E‘* Open Hardware Manage—
-

T Launch iIMPACT =

Bl Design Sources (4)

g, system_wrapper [system_wrapper.v) (1)
B+ ELF (2)

i b2 bist_app.elf

P [Z Iwip_echo_server.elf
B Configuration Files (1)
F-= Constraints (1)

F-= Simulation Sources (3]

IP Sources | Libraries | Compile Order |

£ Sources Ll]ﬂ Metlist ]

Generate a programming file after implementation | o

& XILINX » ALL PROGRAMMABLE.




Program AC701 with BIST Design

» Click Open Hardware Manager

2. ac701_bist - [C:facT01_bist/ac701_bistxpr] - Vivado 2013.4

File Edit Flow Toaols Window

ﬁ@.ﬂ“‘.x(ﬂb DE%@@&%E@I%DE%UItLawut

Layout View Help

=10l %]

|Q- Search commands

~we §

write_bitstream Complete

4 RTL Analysis
I g% Open Elaborated Design

4 Synthesis
ﬁ Synthesis Settings

9' Run Synthesis
i [g¥ Open Synthesized Desig

|4 Implementation |
ﬁ. Implementation Settings

[» Run Implementation
[ . Implemented Design

4 Program and Debug
ﬁ. Bitstream Settings
| Generate Bitstream

[ E‘% Open Hardware Manage—
-

Flow Mavigator LA | Implemented Design - xc7a200tfhg676-2 (active) X J
-l — Sources - @ 1M X
Aila e wah B

Bl Design Sources (4)

g, system_wrapper [system_wrapper.v) (1)
B+ ELF (2)

[2) bist_app.elf

[Z Iwip_echo_server.elf

H-5 Configuration Files (1)

-5 Constraints (1)

B+ Simulation Sources (3)

T Launch iIMPACT =

IP Sources | Libraries | Compile Order |

£ Sources Ll]ﬂ Metlist ]

Open the hardware program and debug manager

& XILINX » ALL PROGRAMMABLE.




Program AC701 with BIST Design

» Click Open a new hardware target

2. ac701_bist - [C:facT01_bist/ac701_bistxpr] - Vivado 2013.4 - |EI|E|

File Edit Flow Tools Window Layout View Help

‘fﬁlﬂu-. }(|$ > ﬁ|ﬁ%|£@l%[ﬂefﬁulﬂayuut - l§|\~\@ write_bitstream Complete
Flow Mavigator LA Hardware Manager - unconnected b4 J
E % @ Mo hardware target is open. Open recent target Cpen a new hardware target |

= |[ Hardware _ @ X

4 RTL Analysis
I g% Open Elaborated Design

=4 1Y |

Mame I Status I

4 Synthesis
ﬁ Synthesis Settings
9' Run Synthesis
I EE‘ Open Synthesized Desig

4 Implementation
ﬁ. Implementation Settings
[» Run Implementation
[ . Implemented Design

| 4 Program and Debug |
ﬁ. Bitstream Settings

| Generate Bitstream L

F] ' Hardware Manager
ﬂ’ Open Target

e

4 Hardware L ' Templates ]

| L
& XILINX » ALL PROGRAMMABLE.
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Program AC701 with BIST Design

» Click Next

P Open New Hardware Target EI

Open Hardware Target

This wizard will guide you through connecting to a hardware target: board, JTAG cable, etc,

To connect to a hardware target you need to provide the host name and IP port of an
instance of the Vivado CSE Server (vose_server) thatis running on a local or remote

computer,

VIVADO™

To continue, dick Mext,

= Back

Cancel |

& XILINX » ALL PROGRAMMABLE.
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Program AC701 with BIST Design

» Click Next

M Open New Hardware Target il
Vivado CSE Server Name P
Enter the host name and IP port of the Vivado CSE Server (vose_server), ‘:1;

Server name <host[:port] = 'u:n:alhn:nst:GEIEIEIl -

Einish | Cancel |

& XILINX » ALL PROGRAMMABLE.
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Program AC701 with BIST Design

» Click Next

Select Hardware Target .

Select a hardware target from the list of available targets on the Vivado CSE Server {vose_server),

Ix

Hardware Targets

Type Port ESM
= |lim_tcf Digilent/2 10203368 1464

Hardware Devices
I Mame I ID Code I IF. Length
@ xc7a200t 013636083 6

Server: localhost: 60001, Version: 20

< Back Einish | Cancel |

& XILINX » ALL PROGRAMMABLE.
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Program AC701 with BIST Design

> Set the FREQUENCY to 30000000 Hz (30 MHz) and click Next

M Open New Hardware Target il

Sat Hardware Target Properties -
Set properties for the selected hardware target ‘:1}

DEVICE jsn-JtagSmtl-210203368 1464
TYPE wilire_tcf

FREQUEMCY |3EIEIEIEIEIEIEI Hz -

< Back I Mext = I Einish | Cancel |

& XILINX » ALL PROGRAMMABLE.
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Program AC701 with BIST Design

» Click Finish

P Open New Hardware Target EI

Open Hardware Target Summary

@ Server Settings:

Mame: localhost
Port: 60001

@ Target Settings:

Mame: xilinx_tcf/Digilent 210203368 1464
DEVICE: jsn-Jtagsmtl-210203368 1404
TYPE: xilim_tcf

FREQUENCY: 30000000 Hz

VIVADO™

To connect to the hardware described abowve, dick Finish

< Back

Cancel |

& XILINX » ALL PROGRAMMABLE.




Program AC701 with BIST Design

» Select Program device — xc7a200t_0

2. ac701_bist - [C:facT01_bist/ac701_bistxpr] - Vivado 2013.4 - |EI|E|

File Edit Flow Tools Window Layout View Help

‘f@lmu-. }(|$ > ﬁ|ﬁ%|£@l%[ﬂefﬁulﬂayuut - l§|\~\@ write_bitstream Complete
Flow Mavigator LA Hardware Manager - localhostxilinx_tcf/Digilent 210203368 1464 b4 J
E % @ There are no debug cores. Program device Refresh device |

ﬂ Hardware @ wcTa200t 0 _ @
o X =[E M E

4 RTL Analysis
I g% Open Elaborated Design

Marme I Status I
4 Synthesis Elﬂ localhost (1) Connected
) ) BB e wiline_tcf/Digilent/210203368 1464 (1) Open
Synthesis Settings : - !
% i S i wcTa200E_0 (D) (actve) Mot programmed

9' Run Synthesis
i [g¥ Open Synthesized Desig

4 Implementation
ﬁ. Implementation Settings
[» Run Implementation
[ . Implemented Design

| 4 Program and Debug |
ﬁ. Bitstream Settings

| Generate Bitstream L

F] ' Hardware Manager
ﬂ’ Open Target

e

4 Hardware L ' Templates ]

¥C7a200t 0 N

& XILINX » ALL PROGRAMMABLE.
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Program AC701 with BIST Design

> Program Device defaults to impl_1 bitstream
> Click Program

[x

% Program Device

@ Select bitstream file for device xc7a200t_0.

Device Ixc?aEElElt_El -

Bitstream ﬁle:l C:fac?01_bistfac701_hist, runsﬁmpl_lfsystem_wrapper.I:nit| _I

& XILINX » ALL PROGRAMMABLE.
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Program AC701 with BIST Design

> BIST Application runs in the terminal window

¥ coM2:9600baud - Tera Term VT =10 x|

File Edit Setup Control Window Help

Hilinx Artix—Y FPGA ACYA1L Evaluation Kit 3

hoose Feature to Test:

1: UART Test
2: LED Test
3: IIC Test
4: TIMER Test

L: ROTARY Test
bz SWITCH Test
: LCD Test
#: DDRI External Memory Test
?: BRAM Internal Memory Test
A: ETHERMET Loopback Test
B: BUTTON Test
A: Exit

& XILINX » ALL PROGRAMMABLE.



Program AC701 with BIST Design

» Close the Server

— Closing the localhost server allows access by a different Vivado instance

. ac701_bist - [Cz/ac701_bist/ac701_bistapr] - Vivado 2013.4 =10l x|

File Edit Flow Tools Window Layout View Help |Dg Search commands
ﬁ@lﬁﬂu%. }(|$ > ‘!@|ﬁ%|z|ﬁl%DehultLayuut N *|k@ write_bitstream Complete
Flow Mavigator LA | Hardware Manager - localhost/xilimy_tcf/Digilent 210203368 1464 b4 J
E % | @ There are no debug cores. Program device Refresh device |
B Tal | Hardware _ @ 12 X
4 Synthesis - % M R
% Synthesis Settings - MName
$» Run Synthesis = - o o C - .
oyt ||| B A o | 8 i G
4 Implementation | Close Server
% Implementation Settings Export to Spreadshest...

[# Run Implementation
[> . Implemented Design

| 4 Program and Debug |
% Bitstream Settings
| Generate Bitstream

F] “ Hardware Manager
ﬂ' Open Target
@' Program Device
T Launch iIMPACT

@ Hardware L ' Templates ]

[m[ KN

Close hardware server |

& XILINX » ALL PROGRAMMABLE.
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> Repeat this process using Tcl scripts
» Open a Vivado Tcl shell and type:
source C:/ac701_bist/ready _for_download/make_download_files.tcl

> This script uses Tcl commands to add the ELF files to the BIST
project , then generate both the BIST and LwIP bitstreams

[ Vivado 2013.4 Tcl Shell - G\Xilinx\Vivado2013.4\.\ bin\vivz

=»xmmxx Uivado v2@13.4 <64-hitd
s Sl Build 351683 on Wed Dec 4 19:12:58 MST 2613
=#xx% [P Build 288876 on Mon Dec 2 12:38:17 MST 2613
=#% Copyright 1786-1977, 2001-2813 Hilinx. Inc. All Rights Reserved.

Attempting to get a license: Implementation

Feature available: Implementation

Luiding parts and site information from Ci /MilinxsUivado-2013.4-/dataspartssarch.
»m

Parsing RTL primitives file [C:r/RilinxsUivados2813.4/dataspartszs xilinx-rtl- prims
srtl_prims.xml]

Finizhed parsing RTL primitives file [C:/HilinxsUivado-2813.4-/datasparts sxilinx/
rtl /primssrtl_prims.xmll

Vivadox source C:rac?B@l_histrsready_for_download smake_download_files.tcl

& XILINX » ALL PROGRAMMABLE.
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» Download the BIST bitstream

> In the Vivado Tcl Shell type:
source C:/ac701_bist/ready_for_download/bist_download.tcl

[ Vivado 2013.4 Tcl Shell - G\Xilinx\Vivado}2013.4\.\ bin}

INFO: [Drc 23-271 Running DRC with 2 threads

IMFO: [Uivado 12-31991 DRC finished with B Errors, 18 Warnings, 1 Advisories
INFO: [Wivado 12-32881 Please refer to the DRC report Creport_drc? for more info
rmation.

Generating merged BMM file for the design top ‘system_wrapper’ ...

IMFO: [Memdata 28-1441 Successfully populated the BRAM IHIT strings from the fol
lowing elf files: Corac?Bl_bistsac?Bl_bist.sdk SDEAsSDK_Export-lwip_echo_serversD
ebug-lwip_echo_server.elf C:rac?Bl_bistrsac?dl_bist.sdk/SDEA/SDE_Exportslwip_echo
seprversDebugslwip_echo_server.elf

r

Loading data files...
Loading site data...

Loading woute data...

Processing options...

Creating hitmap...

Creating bitstream...

Writing hitstream C:trac?Pl_hist/ready_for_downloadslwip_echo_server.hit...

IMFO: [Uivado 12-18421 Bitgen Completed Successfully.

INFO: [Common 17-83]1 Releaszing license: Implementation

write_bitstream: Time (s>: cpu = BB:B2:80 ; elapsed = BB:081:54 . Hemory (MB>: pe
ak = 1788.598 ; gain = ?.283

# remove_files {C:racPBl_hist ac?Bl_hist.sdk/SDE/SDK_Export/luip_echo_server-Deh
ugslwip_echo_sevrver.elf’

# close_project

Uivado¥ source C:/ac?@l_histsready for download-biszst_download.tcl

& XILINX » ALL PROGRAMMABLE.
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> BIST Application runs in the terminal window

¥ coM2:9600baud - Tera Term VT =10 x|

File Edit Setup Control Window Help

Hilinx Artix—Y FPGA ACYA1L Evaluation Kit 3

hoose Feature to Test:

1: UART Test
2: LED Test
3: IIC Test
4: TIMER Test

L: ROTARY Test
bz SWITCH Test
: LCD Test
#: DDRI External Memory Test
?: BRAM Internal Memory Test
A: ETHERMET Loopback Test
B: BUTTON Test
A: Exit

& XILINX » ALL PROGRAMMABLE.
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Run the LwIP Ethernet Design



AC701 Set

» Connect a Ethernet cable to the AC701
— Connect this cable to your PC
— Not shown, the UART should be connected



. =
Run the LwiIP Ethernet Design

> From the Windows Control Panel, open Network Connections
> Right-click on the Gigabit Ethernet Adapter and select Properties

% Network Connections -0 x|
File Edit ‘Wiew Favorites Tools  Advanced  Help .','
.z ¢ . { K - ! [ 67 -
l\) Back l\) LE p Search [I__ Folders | 5 | ¥ x n |
Address & Network Connections = =
Marme | Tvpe | Skatus | Device Mame |
LAN or High-Speed Internet
<L Local Area Connection LaM or High-3peed Internet Connected 3Com EtherLink ¥L 10§100 PCI T MIC {3CI05E-T)
Local Area Connection 2 LAM or High-Speed Internet Connected Intel{R) 82567LM-3 Gigabit Mebwork Conneckion
<L 1394 Connection Disable High-Speed Internet  Connecked 1394 Met Adapker
Status
Wizard Repair
New Connection Wizard Bridge Connections
Create Shorbout
Delete
Rename
};l ‘Wiews or change settings for this connection, such as adapter, protocol, or modem configuration settings. v
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Run the LwiIP Ethernet Design

> Click Configure

— Set the Media Type to Auto for 1 Gbps then click OK

i Local Area Connection 2 Properties ed |

Gieneral | Advanced I

Connect using:

B IntelR] B25E67LM-3 Gigabit Metworl,

Thiz connection uges the following items:

E’i Cliert for Microsoft Metworks

.@ File atd Frinker Sharing for Microsoft Metworks
Bl 005 Packet Scheduler

S Intermet Protocol [TCPAAF)

Install... | Urinztall Fropertiez |

— Deszcrption

Allowves pour computer to access resources on a Microsaft
network.

[ Show icon in notification area when connected
v Matify me when this connection has limited or ho connectivity

k. Cancel

Intel{R) 8256 7LM-3 Gigabit Network Connection i |

General Advanced | Diriver I Hesaurcesl inerManagementI

The following properties are available for thiz netwiork adapter. Click
the property vou want to change on the left, and then zelect its value
an the right.

Froperty: Walle:
Flow Control Auta Megatiation j
.3 1.0 Gbps Full Duplex
Priority & WLAM
Wwiake on Link_ Settings 18 EEEE Eﬂ:f%uup;lf:g
Wake on Settings 100 Mbps Full Duplex
100 Mbpz Half Duplex

Auto Megatiation

Ok I Cancel
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Run the LwiIP Ethernet Design

> Reopen the properties after the last step
> Set your host (PC) to this IP Address:

- Local Area Connection 2 Properties ed | Internet Protocol {TCP/IP) Properties i |

General | Advanced | General

Connect using: Y'ou can get IP settings azsigned automatically if wour network, supparts

— thiz capability. Othenwize, you need to azk pour nebwork, adminiztrator for
B2 IntellR] S2567LM-3 Gigabit Netwaork the appropriate P settings.
Thiz connection uses the following iterns: " Obtain an IP address automatically
E’iElient for Microzoft Networks —% Usge the follawing IP address:
v . . . .
gFlle atd Frinker Sharing for Microsoft Metworks 1P exlihizsss I 192 188 1 2
Bl 005 Packet Scheduler
] I nternet Protocol [TCPAARP] Subnet maszk: I PR 2B O2RE 0
Default gateway: I
Install... | Urimztall Fropertiez | —
— Description £ Mhtain DG server address autamatically
Transmizzion Contral Protocol/nternet Pratocal. The default —{% Llze the follawing ONS server addresses:
wide area netwark, protocal that provides communicatian B
acrogs diverse interconnected netwarks. Frefered DMS zerver: I
[ Show icon in notification area when connected Az LIS seer I

v Matify me when this connection has limited or ho connectivity

] Cancel QK. I Cancel |
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Run the LwIP Ethernet Design

> Download the LwIP bitstream
> In the Vivado Tcl Shell type:
source C:/ac701_bist/ready_for_download/lwip_download.tcl

[ Vivado 2013.4 Tcl Shell - G\Xilinx\Vivado}2013.4\.\ bin}

IMFO: [Labtools 27-1471 vcsze_server: Connection establizhed.

connect_hw_server: Time (s>: cpu = BB:B0:880 ; elapsed = BB:808:086 . Memory (MB):
peak = 1788.578 ; gain = BA.H00A

# current_hu_target [get_hw_targets *=/wxilinx_tcf- Digilent. =]

# set_property PARAM.FREQUENCY 38888088 [current_hw_target]

# open_hu_target

INFO: [Labtools 27-1471 vcsze_server: Connecting to hw_server...

IMFO: [Labtools 27-1471 vcse_server: Connection established.

# set_property PROGRAM.FILE {C:- acVB@l1_histsready_for_download-hist_app.hity [lin
dex [get_hw_devices] 81

# current_hw_device [lindex [get_hw_devices] A1

# refresh_huw_device —update_hw_prohes false [lindex [get_hw_devices] 8]

INFO: [Labtools 27-14341 Device xc7a2BBt C(JTAG device index = B) iz programmed w
ith a design that has no supported debug corefs) in it.

# program_hw_devices [lindex [get_hw_devices] A1

IMFO: [Labtools 27-21541 Reading 9738748 hutes from file C:rac?@l_hist/veady_for
_downloadshist_app.hit...

IMFO: [Labtools 2%7-321 Done pin status: HIGH

program_hw_devices: Time <z»: cpu = BA:B@:A3 ; elapsed = BA:B@:07 . Memory (MB>:
peak = 1988.598 ; gain = B.888

# refresh_hu_device [lindex [get_hw_devices] A1

IMFO: [Labtools 27-14341 Device xc7a288t (JTAG device index = B> iz programmed w
ith a design that has no supported debug coreds> in it.

# close_huw

Uivado* source C:/ac?@l_histsready for download-lwip download.tcl
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Run the LwiIP Ethernet Design

» View LWIP echo server screen

¥ coM2:9600baud - Tera Term VT =10 x|

File Edit Setup Control Window Help

————— lwIP TCP echo server ————— j
TCP packets sent to port 6BA1L will he echoed hack

oard IP: 192_.168.1.18

etmask = 255.255_.255.8

ateway - 192.168.1.1

tart PHY autonegotiation

aiting for PHY to complete autonegotiation.
antonegotiation complete
auto—negotiated link speed: 1888
TCP echo server started @ port 7
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Run the LwIP Ethernet Design

» From a DOS window on the PC Host, enter the command:
ping 192.168.1.10
— Ping from PC host 192.168.1.2 to AC701 target 192.168.1.10

Administrator: Command Prompt

Microsoft Windows [Uersion 6.1.76611
Copyright <c> 2009 Microsoft Corporation. All rights reserved.

C:\>ping 192.168.1.18

Pinging 192.168.1.18 with 32 hytes of data:

Reply from 192.168.1_.18: hytes=32 time<{imsz TTL=255
Reply from 192.168.1.18: hytes=32 time<ims TTL=255
Reply from 192.168.1_.18: hytes=32 time<{imz TTL=255
Reply from 192.168.1.18: hytes=32 time<ims TTL=255

Ping statistics for 192.168.1.18:

Packets: Sent = 4. Received = 4, Lost = 8 (@x loss>.
Approximate round trip times in milli-seconds:

Minimum = Bmz,. Maximum = Bmz,. Average = Bms

Cony
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> IP Integrator Documentation
— Vivado Design Suite Tcl Command Reference Guide

— Designing IP Subsystems Using IP Integrator

— |P Release Notes Guide

» 7 Series Configuration
— 7 Series FPGAs Configuration User Guide
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http://www.xilinx.com/support/documentation/sw_manuals/xilinx2013_3/ug835-vivado-tcl-commands.pdf
http://www.xilinx.com/support/documentation/sw_manuals/xilinx2013_3/ug835-vivado-tcl-commands.pdf
http://www.xilinx.com/support/documentation/sw_manuals/xilinx2013_3/ug994-vivado-ip-subsystems.pdf
http://www.xilinx.com/support/documentation/sw_manuals/xilinx2013_3/ug994-vivado-ip-subsystems.pdf
http://www.xilinx.com/support/documentation/ip_documentation/xtp025.pdf
http://www.xilinx.com/support/documentation/user_guides/ug470_7Series_Config.pdf
http://www.xilinx.com/support/documentation/user_guides/ug470_7Series_Config.pdf
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Documentation

> Artix-7
— Artix-7 FPGA Family

— Design Advisory Master Answer Record for Artix-7 FPGAs

» AC701 Documentation
— Artix-7 FPGA AC701 Evaluation Kit

— AC701 Getting Started Guide

— AC701 User Guide
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http://www.xilinx.com/products/silicon-devices/fpga/artix-7/index.htm
http://www.xilinx.com/support/answers/51456.htm
http://www.xilinx.com/products/boards-and-kits/EK-A7-AC701-G.htm
http://www.xilinx.com/support/documentation/boards_and_kits/ac701/2013_2/ug967-ac701-eval-kit-getting-started.pdf
http://www.xilinx.com/support/documentation/boards_and_kits/ac701/2013_2/ug967-ac701-eval-kit-getting-started.pdf
http://www.xilinx.com/support/documentation/boards_and_kits/ac701/ug952-ac701-a7-eval-bd.pdf
http://www.xilinx.com/support/documentation/boards_and_kits/ac701/ug952-ac701-a7-eval-bd.pdf
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