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Vivado Software Requirements
» Xilinx Vivado Design Suite 2015.1, Design Edition

VIVADO'

Productivity. Multiplied.

2015.1
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Generate MIG Example Design

» Open Vivado
Start —» All Programs — Xilinx Design Tools — Vivado 2015.1 — Vivado

> Select Create New Project

% Vivado 2015.1 - 10| x|
File Fow Tools Window Help |Cb- Search commands
VlVADO Productivity. Multiplied. XILI NX
ALL PROGRAMMABLE.
Quick Start
— 1
A7\ rel !
I'l_--'x . r
Create Mew Praoject Open Project Open Example Project
Tasks
ViE| =
-.. -'"-'-FF —
Manage IP Open Hardware Manager ¥ilinx Tl Stare
Information Center ~|

Mew Project Wizard will quide yvou through the process of selecting design sources and a target device for a new project, | e

& XILINX » ALL PROGRAMMABLE.
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Generate MIG Example Design

» Click Next

M New Project x|

Create a New Vivado Project

V | VADO ‘ This wizard will guide you through the creation of & new project.

To create a Vivado project you will need to provide a name and a location for your project files, Next, you wil
specify the type of flow you'll be working with. Finally, you will specify your project sources and choose a
default part.

To continue, dick Mext,

= Back Einish | Cancel |
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Generate MIG Example Design

> Set the Project name and location to ac701_mig and C:\

— Check Create Project Subdirectory
x|

Project Hame
Enter & name for your project and specify a directory where the project data files will be stored ‘

Project name: I ac701_mig

Project location: IC:,." _I
[ Create project subdirectory

Project will be created at: C:/ac?01_mig

< Back I Mext = I Einish | Cancel |

Note: Vivado generally requires forward slashes in paths & XILINX » ALL PROGRAMMABLE.
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Generate MIG Example Design

> Select RTL Project

— Select Do not specify sources at this time
x|

Project Type
Specify the type of project to create, ‘

{= BTL Project
You will be able to add sources, create blodk designs in IP Integrator, generate IP, run RTL analysis, synthesis, implementation, design
planning and analysis.

W Do not specify sources at this time

{~ Post-synthesis Project: You will be able to add sources, view device resources, run design analysis, planning and implementation.

[ | Do not spedfy sources at this tme

¢~ LfO Planning Project
Do not specify design sources. You will be able to view part/package resources.

¢~ Imported Project
Create a Vivado project from a Synplify, ¥ST or ISE Project File.

¢~ Example Project
Create a new Vivado project from a predefined template.

< Back Einish | Cancel |
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Generate MIG Example Design

» Select the AC701 Board

M New Project x|
Default Part
Choose a default Xilinx part or board for your project. This can be changed later. ‘
Select: % Parts
4 Filter
Vendor: I All -
Display Mame: I All -
Board Rev: I Latest -
Reset All Filters |
Search: II:L
Display Mame | Vendor Board Rev Part | IfQ Pin Count | File Version ?g;l
E ZedBoard Zynqg Evaluation and Development Kit em.avnet.com d @ xc72020cg484-1 434 1.3
+ Artix-7 ACT01 Evaluation Platform wilin. com . & x 675 1.2 400
B Kintex-7 KC705 Evaluation Platform wilina, com 1.1 & wcTk3I25tFgo00-2 200 1.2 500
B Kintex-Ultrascale KCU105 Evaluation Platform  xdlinx. com 1.0 & wcku040-ffva1156-2-= 1,158 1.0 520
B virtex-7 VC707 Evaluation Platform wilina, com 1.1 @ wcPux4B5tfg1751-2 1,751 1.2 700
B virtex-7 VC709 Evaluation Platform wilina, com 1.0 @ wcPvxe90tfg1761-2 1,751 1.6 &850
B ZYNQ-7 ZC702 Evaluation Board wilina, com 1.0 @ xc72020cg484-1 434 1.2 200
B ZYNQ-7 ZC706 Evaluation Board wilina, com 1.1 @ xc7z045fg900-2 200 1.2 362
Rl | =
< Back I Mext = I Einish | Cancel |
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Generate MIG Example Design

» Click Finish

M New Project x|

New Project Summary

V | VADO (1) A new RTL project named 'ac701_mig' will be created.

(i) The default part and product family for the new project:
Default Board: Artix-7 ACF01 Evaluation Platform
Default Part: xc7a200tfbge7a-2
Product: Artix-7
Family: Artix-7
Package: fboga7a
Speed Grade: -2

XILINX

ALL PROGRAMWMABLE.

To create the project, dick Finish

Cancel |
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Generate MIG Example Design

» Click on IP Catalog

. ac701_mig - [C:fac701_mig/ac701l_migaxpr] - Vivado 2015.1 - |EI|£|
File Edit Flow Tools Window Layout View Help |Cb- Search commands

SR B XD D Y8 | X G| 0efaultLayout ap & B Y Ready
Flow Mavigator Lod | Project Manager - ac701_mig o I

N Sources — O © = JEPrnjﬂ:l:Smmnary x] O » =
. E ﬁ ﬁ o = ot oms moaes .
|A Project Manager |— O\ﬁlﬁliaﬁl . z:partﬂ:l.z —I
- Design Sources 51 2015, 1/data/boards board_files

ﬁ. Project Settings

% Add Sources

'1? Language Templates
1 F 1P Catalog

4 TP Integrator
.ﬁ; Create Block Design
’ Open Block Design
‘ Generate Blodk Design

4 Simulation
ﬁ Simulation Settings
@l Fun Simulation

4 RTL Analysis
ﬁ. Elabaoration Settings
I g% Open Elaborated Design =

(-1 Constraints
{7 Simulation Sources

Efl sim_1

Libraries |Compi|e Order |

aciil

saluation Platform

& Sources L & Templates ]

Properties

I

O
M
-

'J

= * Implementation
« =[x
Status: Mot start
Select an object to see properties Messages: Mo error: .
o | :
Design Runs — O @ =
Q MName | constraints | wins | s | wHs | THS | TPWsS | Failed Routes | LUT % | LUTs | FR 2 | FRs
= | == synth_1 constrs_1
e fe o impl_1 constrs_1
- | ]

Td Console L'D Messages LEQ Log L-E'ﬁ F'.Eporté\ I» Design Runs ]

Browse, customize, and generate cores

& XILINX » ALL PROGRAMMABLE.
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Generate MIG Example Design

> Select MIG 7 Series, v2.3 under Memory Interface Generators

A ac701_mig - [C:/ac701_mig/acF01l_mig.xpr] - Vivado 2015.1 O] x|
File Edit Flow Tools Window Layout View Help |EL Search commands
EIEEEL B R I e & Y Ready
Flow Navigator «| | Project Manager - ac701_mig x|
N B | & Project Summary X |LF IP Catalog X | TS

-

|‘ Project Manager ﬂ search: IQ
ﬁ- Project Settings

% Add Sources

"? Language Templates

1F 1P Catalog

Name s 1| version ©2 AXI4 Status | License |

[ Embedded Processing -]
--|.-—.' FPGA Features and Design

--L'-j Math Functions

[%]"I.'_.‘ Memories & Storage Elements

2.0 Production Included

4 [P Integrator
:ﬁ.; Create Block Design
f:"#‘ Open Block Design

II"J Properties ‘ |::> &Snurces

= & 18 & B L 17 5| T B4

............. . Induded

[ Partial Reconfiguration

& Generate Block Design B[ Standard Bus Interfaces =
#-[ Video & Image Processing Ol
F] 5i|‘|‘|LI|atil:|I'| = DEE"S ---------
ﬁ Simulation Settings = —
] ] Mame: Memory Interface Generator (MIG 7 Series) :I
@l Fun Simulation
Version: 2.3 (Rev. 1)
4 RTL Analysis Interfaces: AXI4 =]
% Elaboration Settings Nesrrintion:  This Memaory Tnterfare Generator iz & simnle menu driven tonl to oenerate advanced memory interfares. This tonl @

I % Open Elaborated DesignEI = |'.':} =] |E"‘| I Design Runs

IF: Memary Interface Generator (MIG 7 Series) | o
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Generate MIG Example Design

> Right click on MIG 7 Series
> Select Customize IP

A ac701_mig - [C:/ac701_mig/acF01l_mig.xpr] - Vivado 2015.1 - ||:||£|
File Edit Flow Tools Window Layout View Help |Eb- Search commands
SR @SR X P D N B K| X (S S oefutLayout - HeR® Ready
Flow Mavigator Lod | Project Manager - ac701_mig o |
Q E % [E Project Summary X ]ﬂ IP Catalog X ] LS
= "D Search: |CL-
| 4 Project Manager | s |l = = |
=] = i1 ) oz .
% Praject Settings i} L Mame Version AXI4 Status I License I
- o8 || g B[ Embedded Processing =]
Oﬁ Add Sources o | = G- FPGA Features and Design
‘.? Language Templates "If:".' Math Functions
E-[ Memories & Storage Elements
IP Catal =i
g: aiaes .E E‘E‘ . ~LF ECC 2.0 Production  Incuded
T { B[ FIFOs
4 TP Integrator A =3 ﬂ :
- 1| = | :
B createsodknesen || || T8 L ey adcion  [included
o= &4 Properties... Cirl+E
i‘# Open Block Design @ (= RAMs &ROMs 3 Prop
== dil BI-[& Partial Reconfiguration |ﬁ Custamize IF. ..
‘ Generate Blod: Design “4 @[> Standard Bus Interfaces : -
% [ Video & Image Processing T License Status ]
e ) had , .
Simulation Details @ Compatble Families
ﬁ Simulation Settings = Change Log -
@1 - s Mame; Memory Interface Generator (MIG 7 Seri :I
un Simulation P
Version: 2.3 (Rev. 1) Product Webpage
4 RTL Analysis Interfaces:  AXI4 Answer Records ;I
% Elaboration Settings Nesrrintinn:  This Memary Tnterfare Generator is a simnle me 65 IP Settings... terfares. This tonl @
I g% Open Elaborated DesignEI =] |'.':} E |E"‘| J# Design Runs +  AddRepository...
@ Refresh All Repositories

Customize the selected core

Export to Spreadsheet. .. | aa
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Generate MIG Example Design

# Xilinx Memory Interface Generator B [m] 4

> Leave this page as is

DESIGN [1] The Memory Interface Generator (MIG) creates memory controllers for Xilink FPGAs, MIG Cl H k N t
creates complete customized Verilog or VHDL RTL source code, pin-out and design - IC eX
constraints for the FPGA selected, and script files for implementation and simulation.

— Memory Interface Generator

— Vivadao Project Options

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

Selected Vivado Project Options:

FPGA Family Artin-7
M FPGA Part WCFa200t-fbgs7a
emory Speed Grade -2
Synthesis Tool VIVADO
Design Entry VERILOG
Interface
If any of these options are incorrect, please click on "Cancel”, change the
Vivado Project Options, and restart MIG. This version of MIG is guaranteed
to work with Vivado 2014.4, not tested with other Vivado versions.
Generator

& XILINX.

|ser Guide | \n\ersinnInFol Mext= I Cancel |
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Generate MIG Example Design

B i . .
== > Leave this page as is
—MIG Quiput Options

o — Click Next

Select this option to generate a memary controller, Generating @ memory cantroller will create RTL, XDC, implementation and
simulation files,

" verify Pin Changes and Update Design

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

—Compaonent Mame

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

Component Name I mig_7Jseries_0

—Multi-Controller

Up to maximum of 8 controllers with a combination of DDR.3 SDRAM, QDRII+ SRAM or RLDRAM II can be generated. The number of
controllers that can be accommodated may be limited by the data width and the number of banks available in device. Refer user
guide for more information

Number of Controllers I 1 5:

—AXI4 Interface

Enables the AXI4interface. AXI4 interface is supported only for DDR.3 SDRAM and DDR.2 SDRAM controllers with Verilog design entry.
[T AX14 Interface

< Back | Mext= I Cancel |
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Generate MIG Example Design

# Xilinx Memory Interface Generator B [m] 4

> Leave this page as is

—Pin Compatible FPGAs

REFEREMCE
DESIGN [1] Pin Compatible FPGAs indude all devices with the same package and speed grade as the Cl H k N t
target device. Different FPGA devices with the same package do not have the same - IC eX
bonded pins. By selecting Pin Compatible FPGAs, MIG will only select pins that are common
between the target device and all selected devices, Use the default XDC in the par folder
for the target part. If the target part is changed, use the appropriate XDC in the
compatible_ucf folder. If a Pin Compatible FPGA is not chosen now and later a
different FPGA is used, the generated XDC may not work for the new device
. nd a board spin may be required. MIG only ensures that MIG generated pin out is
M Salect a
emory compatible among the selected compatible FPGA devices. Unselected devices will not be
ller Opti considered for compatibility during the pin allocation process.
A blank list indicates that there are no compatible parts exist for the selected target part
AXI Parameter and this page can be skipped.
HMemory Options Mote that different parts in the same package will have different internal package skew
values, De-rate the minimum period appropriately in the Controller Options page when
FPGA Options different parts in the same package are used. Consult the User Guide for more
information.
O Target FPGA |xc7a200t-fhaa7a -2
10 Planning Options
Bank Selection
System Signals Selection
Summary
Simulation Options
PCB Information
Design Notes

& XILINX.

|ser Guide | \n\ersinnInFol < Back | Mext= I Cancel |
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Generate MIG Example Design

# Xilinx Memory Interface Generator B [m] 4

o > Select Memory Type

DESIGN [1] Select the type of memory i i iled li
v interface, Please refer to the User Guide for a detailed list of
supported controllers for each FPGA family. The list below shows currently available - D D R3 S D RAM

interface(s) for the specific FPGA, speed grade and design entry chasen.
— Click Next

—Memory Selection

Pin Compatible FPGAs v Select the Controller Type:

¥ DDR3 SDRAM
Combxnlier O inms " DDR2 SDRAM
AXI Parameter " LPDDR2 SDRAM
Memory Options

FPGA Options

Extended FPGA Options
10 Planning Options
Bank Selection

System Signals Selection
Summary

Simulation Options

PCB Information

Design Notes

& XILINX.

|ser Guide | \n\ersinnInFol < Back | Mext= I Cancel |
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Generate MIG Example Design

Options for Controller 0 - DDR3 SDRAM

=101 x|

Clock Period: Choose the clock period for the desired frequency. The allowed period

the User Guide for maore information,

PHY to Controller Clock Ratio: Select the PHY to Memory Controller clock ratio, The PHY operates at
the Memory Clock Period chosen above. The controller operates at either 1/4 or 1/2 of the PHY rate. The 41
selected Memory Clock Period will limit the chaices.

range(2500 - 3300) is a function of the selected FPGA part and FPGA speed grade. Refer to IZSDD ﬂ ps |400.UU MHz

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

~
[~

a data width that has ECC supported.

Data Mask: Enable or disable the generation of Data Mask (DM) pins using this check bax.

This option can be selectable only if the memory part selected has DM pins. Uncheck this box v
to not use data masks and save FPGA I/Os that are used for DM signals. ECC designs (DDR3
SDRAM, DDR.2 SDRAM) will not use Data Mask,

Memory Part: Select the memory part, Part(s) marked with a warning symbol are not IMTBJTF 12864H7-1G6

compatible with the frequency selection above, Find an equivalent part or create a part

using the "Create Custom Part” button if the part needed is not listed here. The "Create Create Custom Part |
Custom Part” feature is not supported for RLDRAM I1.

Memory Voltage: Select the Valtage of the Memary part selected. I L5V ;I
Data Width: Select the Data Width. Parts marked with & warning symbol are not compatible I64 ﬂ
with the frequency and memary part selected above.

ECC: MIG supports ECC for 72 bit data width configuration. To be able to select ECC, select |Disabled j

ORDERING: Mormal mode allows the memary controller to reorder commands to the memory

to obtain the highest possible efficdency. Strict mode forces the controller to execute INu:urmaI
commands in the exact order received.

Memory Details: 1GB, %8, row: 14, col: 10, bank: 3, unbuffered, data bits per strobe:3, with data mask, sinale rank, 1.5V

< Back | Mext= I

Cancel |

> Select
— Clock Period: 2500 ps
— Type: SODIMMs

— Part: MT8JTF12864HZ-
1G6

— Data Mask: Checked
— Click Next

& XILINX » ALL PROGRAMMABLE.



Generate MIG Example Design

I =1oj x| .
Memory Options for Controller 0 - DDR3 SDRAM ) Se I e Ct L]

Input Clock Period: Select the period for the PLL input clock (CLKIN). MIG determines the r - I n pUt C | OCk Pe rIOd : 5000

allowable input dock periods based on the Memory Clock Period entered above and the docking
guidelines listed in the User Guide. The generated design will use the selected Input Clock and ISEIEIEI ps (200 MHz) LI ps

Memary Clock Periods to generate the required PLL parameters, If the reguired input dock period
Choose the Memory Options for the memary device. Memary Option selections are restricted to those supported by the

is not available, the Memory Clock Period must be modified.
controller, Consult the memary vendor data sheet for more information, — Cl ICk N ext

Read Burst Type and Length
The burst type determines the data ordering within a burst. Consult the memory datasheet for
more information. Burst length 8 is the anly supported value.

ISequenh’aI LI

Output Driver Impedance Control
Programmable impedance for the output buffer, IRZQ,."? ;I

Controller Chip Select Pin
The Chip Select (C5#) pin can be tied low externally to save one pin in the address fcommand IEnabIe ll
group when this selection is set to 'Disable’. Disable is only valid for single rank configurations.

RTT (nominal) - On Die Termination (ODT)

Select the nominal value of ODT for the DQ, DQS/DQS# and DM signals on the component or
DIMM interface. This must be set to RZQ/6 i(40 ohms) for data rates at 1333 Mbps and above. In
2 slot DIMM configuations this value will be used for the unwritten slot during a write and will also IRZQIG LI
be used for the unselected slot during a read. Use board level simulation to choose the optimum

value,

Memory Address Mapping Selection

User Address —

e ko X

e ROW [eank | coLumn hd

< Back | Mext= I Cancel |
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Generate MIG Example Design
B J=TEq

ry

> Select
—System Clock

Choose the desired input dock configuration. Design dock can be Differential or Single-Ended. - Refe re nCG C | OCk: Use
System Clock Differential ;I System Clock

—Reference Clock
Choose the desired reference dock configuration. Reference dock can be Differential or Single-Ended. - SySte m Reset: ACtlve
Reference Clock |Use System Clock LI H IG H

—System Reset Polarity

Choose the desired System Reset Polarity, - De b U g : O N
System Reset Polarity ACTIVE HIGH x| .
— Click Next

—Debug Signals Control

This feature allows various debug signals present in the IP to be monitored on the ChipScope tool. The debug signals indude
status signals of various PHY calibration stages. Enabling this feature will connect all the debug signals to the ChipScope ILA and
VIO cores in the example design top module. A part of each bus in the debug interface has been grounded so that users can
replace the grounded signals with the required signals.

Debug Signals for Memory Controller ION ;I

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

Sample Data Depth {1024 =]

—Internal Vref

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

Internal Vref I

—I0 Power Reduction

Significantly reduces average I0 power by automatically disabling DQ/DQS IBUFs and internal terminations during WRITEs and _I
w

nerinds of inactivity
< Back | Mext= I Cancel |
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Generate MIG Example Design

!‘ Xilinx Memory Interface Generator - |EI|5|

» Set Internal Termination
Internal Termination for High Range Banks
Select the internal termination (IN_TERM) impedance for the High Range (HR) banks. I m ped a n ce to 40 0 h m s

This setting applies only to the HR. banks used in the interface.

Internal Termination Impedance |4EI Chms j —_ Cl iCk N eXt

REFERENCE
DESIGN [H

Pin Compatible FPGAs '

<

Memory Selection

<

Controller Options
AXI Parameter
Memory Options i

FPGA Options v

10 Planning Options
Bank Selection

System Signals Selection
Summary

simulation Options

PCB Information

ign Notes

& XILINX.

|ser Guide | \n\ersinnInFol < Back | Mext= I Cancel |
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Generate MIG Example Design

# Xilinx Memory Interface Generator B [m] 4

— » Select Fixed Pin Out

DESIGN [H .
{" New Design: Pick the optimum banks for a new design - C“Ck NeXt

¥ Fixed Pin Out: Pre-existing pin out is known and fixed

PinfBank Selection Mode

Pin Compatible FPGAs 4
Memory Selection i
Controller Options v
AXI Parameter

Memory Options i
FPGA Options v

Extended FPGA Options '

Bank Selection

System Signals Selection
Summary

Simulation Options

PCB Information

ign Notes

& XILINX.

|ser Guide | \n\ersinnInFol < Back | Mext= I Cancel |
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Modifications to Example Design

» Open the AC701 MIG Design Files (2015.1 C) ZIP file
— Available through http://www.xilinx.com/ac701
— Extract the file, “example_top.xdc” only to C:\ac701_mig
— Contains the XDC constraints needed for AC701 MIG design
— This zip file will be needed later in the presentation

=1 WinZip Pro - rdf0223-ac701-mig-c-2015-1.Zip O] x|

File Actions View Jobs Options Help

DX @MERE ¥ O

Mame | Path | Modified |:|

AL mig_Tseries_0_example.xpr ac701_prebuilt_example_design'mig_Fseries_0_...  4/28/2015 1:34 AM

_!.'] vivado.jou ac701_prebuilt_example_design'mig_7series_0_,..  4/25/2015 1;32 AM

|| vivado.log ac701_prebuilt_example_design'mig_Yseries_0_... 4/25/2015 1:32 AM

example_top, xdc 322015 2:41 AM

| %] example_top.xdc mig_7series_0_example'mig_Tseries_0_example.... 3/2/2015 3:358 AM

_!.'] example_top,v mig_7series_0_examplemig_Tseries_0_example.... 3/2/2015 2:40 AM

.!'] led_display_driver.v mig_Fseries_0_example'mig_TFseries_0_example.... 9/23/2014 12: 10 PM

_!.'] win_0.xd mig_Fseries_0_example'ynig_Tseries_0_example.... 4/28/2015 1:33 AM

B readme. txt 2/1/2015 10:57 PM

copy_files.bat ready_for_download', 10/22/2013 5:33 aM =

_!.'] debug_nets, |tk ready_for_download', 4232015 1:51 AM ;I
Selected 1 file, 41¢B Total 436 files, 232,636KB 00

& XILINX » ALL PROGRAMMABLE.



Generate MIG Example Design
I

Pin Selection For Controller 0 - DDR3 SDRAM

=101 x|

» Select Read XDC/UCF

SgnalName |  BankMumber |  ByteNumber |  PinNumber |  I0Standard
i ddr3_dq[0] I &ll Banks j Select Byte j Select Pin j
2 ddr3_dg[1] I All Banks j Select Byte j Select Pin j
3 ddr3_dg[2] I All Banks j Select Byte j Select Pin j
4 ddr3_dq[3] &ll Banks j Select Byte j Select Pin j
5 ddr3_dg[4] All Banks j Select Byte j Select Pin j
6 ddr3_dg[5] I All Banks j Select Byte j Select Pin j
7 ddr3_dq[8] I &ll Banks j Select Byte j Select Pin j
8 ddr3_dg[7] I All Banks j Select Byte j Select Pin j
g ddr3_dqg[8] I All Banks j Select Byte j Select Pin j
10 ddr3_dq[3] I All Banks j Select Byte j Select Pin j
11 ddr3_dg[10] I All Banks j Select Byte j Select Pin j
ddr3_dq[11] I All Banks j Select Byte j Select Pin j
ddr3_dq[12] I All Banks j Select Byte j Select Pin j
14 ddr3_dq[13] I &ll Banks j Select Byte j Select Pin j
ddr3_da[14] I All Banks j Select Byte j Select Pin j
ddr3_dqg[15] | All Banks jl Select Byte jl Select Pin j
INFO : Press Validate to proceed. validate || ReadxocpicF | saveri

< Back | Mext:> I

- — Open the file:
example top.xdc

Load your UCF

Loak jn: IE} ac01_mig_design j (=]

acy01_mig_design.data
acy01_mig_design.runs
design.srcs

My Documents

Wi
-

by Computer

Ie:-cample_tu:up.:-:du:

File name:

Filez af type: IEnnstraint Filez [*.wdc . ucf]




Generate MIG Example Design
I

Pin Selection For Controller 0 - DDR3 SDRAM

=== 3 Once it finishes reading

Signal Name | Bank Mumber | Byte Mumber | Pin Mumber | 10 Standard
1 ddr3_dq[0] I 33 j I T3 jl ABS j S55TL1S
2 ddr3_dq[1] I 33 j I T3 jl AAZ j SSTL1S
3 ddr3_dg[2] I 33 j I T3 jl Y3 j S5TL1S
4 ddr3_dq[3] 33 j T3 j ABS j 55TL1S
5 ddr3_dq[4] 33 j T3 j AAS j SSTL1S
6 ddr3_dg[5] I 33 j I T3 jl ¥5 j S5TL1S
7 ddr3_dq[8] I 33 j I T3 jl \ j S55TL1S
8 ddr3_dq[7] I 33 j I T3 jl Y7 j SSTL15
g ddr3_dqg[8] I 33 j I T2 jl AF4 j S5TL1S
10 ddr3_dq[9] I 33 j I T2 jl AF5 j S5TL15
11 ddr3_dq[10] I 33 j I T2 jl AF3 j S5TL1S
ddr3_dq[11] I 33 j I T2 jl AE3 j SSTL15
ddr3_dq[17] I 33 j I T2 jl AD3 j 55TL1S
14 ddr3_dq[13] I 33 j I T2 jl aAC3 j SSTL1S
ddr3_dq[14] I 33 j I T2 jl AB4 j SSTL1S
ddr3_dq[15] | 33 j | T2 jl An4 j S55TL1S

Validate

|i| in the XDC, click
— Click OK

‘% DRC Yalidation Log messs x|

Current Pinout is walid,

Ok Save Log Message |

=l

INFO : Press Validate to proceed.

I Validate I ‘ Read )(]ZJC,-U[FI Save PinOut |

< Back | Mext:> |

Cancel |

& XILINX » ALL PROGRAMMABLE.



Generate MIG Example Design
I

Pin Selection For Controller 0 - DDR3 SDRAM

=101 x|

Signal Name | Bank Mumber | Byte Mumber | Pin Mumber | 10 Standard
1 ddr3_dq[0] I 33 j I T3 jl ABS j S55TL1S
2 ddr3_dq[1] I 33 j I T3 jl AAZ j SSTL1S
3 ddr3_dg[2] I 33 j I T3 jl Y3 j S5TL1S
4 ddr3_dq[3] 33 j T3 j ABS j 55TL1S
5 ddr3_dq[4] 33 j T3 j AAS j SSTL1S
6 ddr3_dg[5] I 33 j I T3 jl ¥5 j S5TL1S
7 ddr3_dq[8] I 33 j I T3 jl \ j S55TL1S
8 ddr3_dq[7] I 33 j I T3 jl Y7 j SSTL15
g ddr3_dqg[8] I 33 j I T2 jl AF4 j S5TL1S
10 ddr3_dq[9] I 33 j I T2 jl AF5 j S5TL15
11 ddr3_dq[10] I 33 j I T2 jl AF3 j S5TL1S
ddr3_dq[11] I 33 j I T2 jl AE3 j SSTL15
ddr3_dq[17] I 33 j I T2 jl AD3 j 55TL1S
14 ddr3_dq[13] I 33 j I T2 jl aAC3 j SSTL1S
ddr3_dq[14] I 33 j I T2 jl AB4 j SSTL1S
ddr3_dq[15] | 33 j | T2 jl An4 j S55TL1S

ﬂ

=l

INFO : Validation successful. Press Next to proceed.

Validate | R.ead)(DC,-U[Fl Save PinDutl

< Back |

MNext=

Cancel |

» The Next button is
enabled once the pinout
is validated.

— Click Next

& XILINX » ALL PROGRAMMABLE.
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Generate MIG Example Design

I -10 x|
—System Signals Selection . ) Set syS_CI k_pln to

Select the system pins below appropriately for the interface. Customization of these pins can also be made in the XDIC after the design is R3IP3(C C PIN)
generated. For more information see UG586 Bank and Pin rules. —
System Clock and Reference Clock pin selections will not be visible if the Mo Buffer' option was selected in the FPGA Options page. Cl iCk N eXt

—System Clock Pin Selection —

The sys_clkis used as the system dock for the memory interface. This signal should be connected to a low jitter external
dock source via a differential (P/M) pair for best performance. This signal should be in the address/contrel bank, but may be
placed in an adjacent bank if there are not enough pins available such as when fitting a 16 bit interface in a single bank.

Signal Name Bank Number Pin Number
ﬂ sys_ck_p/n 34 j R3/P3(CC_PMN) hd
<| | o
—Reference Clock Pin Selection

The clk_refinput is used as the reference dock for the IODELAY. Refer the "7 Series FPGA SelectIO Resources User Guide™
for more information. This input can be generated internally or can be connected to an external dock source on a dock
capable differential (P/M) pair, This selection will be faded when Reference Clock type chosen is Use System Clock.

Signal Name I Bank Number | Pin Number

ﬂ ck_ref pjn Select Bank j Select Pin j

| | i

—Status Signals

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

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

< Back | Mext= I Cancel |
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Generate MIG Example Design

# Xilinx Memory Interface Generator —1al x| ) L th. =
REFEREMCE 1=
e Click Next

Vivado Project Options: - IC eX
Target Device : xcTaz200c-fhgéTée
Speed Grade HEE
Pin Compatible FPGAs v AL : verilog
Synthesis Tool r VIVADC
Memory Selection '
If any of the above options are incorrect, please
Controller Options L4 click on "Cancel"™, change the CORE Generator Project
Cptions, and restartc MIG.
AXI Parameter b
Moy s W MIG Cutput Cptions: - )
Module Name ! mig Tseries 0
FPGA Options 1" No of Controllers 1
Selected Compatible Device (s) HEE
Extended FPGA Options 4
FPGA OCptions:
10 Planning Options v System Clock Tvpe : Differential
Reference Clock Type : Use System Clock
Pin Selection v vE ¥
Debug Portc : ON
System Signals Selection W Internal Vref ! di=sakled
IC Power Reduction T ON
XADC instantiation in MIG : Enabled
Simulation Options Extended FPGL Options:
) DCI for DQ,DQS/DQS#%, DM : enabled
Internal Termination (HR Banks) : 40 Chms
Desian Not
‘f####################################################x
f#® Comtrnller 0O bl
1| | 3

i Print

|ser Guide | \n\ersinnInFol < Back | Mext= I Cancel |

& XILINX » ALL PROGRAMMABLE.



Generate MIG Example Design

=101 x|

!‘ Xilinx Memory Interface Generator

REFERENCE
DESIGN [H

<

Pin Compatible FPGAs

<

Memory Selection

<

Controller Options

AXI Parameter
Memory Options

FPGA Options
Extended FPGA Options

10 Planning Options

System Signals Selection

AU O U S S

Summary

PCB Information

Design Notes

& XILINX.

| »

Micron Technology, Inc. Simulation Model License Agreement

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

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

MODEL LICENSE: MTI hereby grants to you the right to install,

use and modify the Model solely for testing the Model and
designing your product(s) in connection with the Model. You

shall not use the Model or any modifications for any other

purpose, and shall not copy, rent, or lease the Model or the
modifications to any third party. MTI may make changes to the
Model at any time without notice to you. MTI is under no
obligation whatsoever to update, maintain, or provide new =]

Print |

" Accept " Dedline

Check Accept or Dedine to proceed. By dlicking Accept,
memary model will be output in the simulation directory.
By dicking Dedline, a memory model must be acquired
and configured appraopriately.

User Guide | \n\ersinnInFol

< Back Mexts> | Cancel I

> Accept Simulation
license, if desired

— Otherwise, Decline
license

— Click Next

& XILINX » ALL PROGRAMMABLE.



.. =
Generate MIG Example Design

# Xilinx Memory Interface Generator -0l x|

> Leave this page as is

REFERENCE Creating Printed Circuit Boards for MIG Designs

DESIGN [L .

The User Guide can be accessed by clicking the User Guide button in -_ CIle NeXt
the lower left corner of this tool. Refer to the Design Guidelines
section for DDR3 controller,

<

Pin Compatible FPGAs

<

Memory Selection

<

Controller Options

AXI Parameter
Memory Options

FPGA Options
Extended FPGA Options

10 Planning Options

System Signals Selection

Summary

T XXX

Simulation Options

Design Notes

& XILINX. —

|ser Guide | Versinnlnﬁ::l < Back | Mext= I Cancel |

& XILINX » ALL PROGRAMMABLE.
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Generate MIG Example Design

!‘ Xilinx Memory Interface Generator - |EI|5|

» Click Generate

e DDR3 SDRAM Design for Artix-7 —
FPGAs
Pin Compatible FPGAs U .
mpati Design Notes
1. This design is tested with Vivado 2015.1 version
Controller Options v 2. This design is simulated with Questa SIM 10.3d wversion,
VCS I-2014.03-5P1 version, and IES 14.10.011 version b
AXI Parameter 3. Components, RDIMMs, UDIMMs and SODIMMs are
) v supported
Hemory Options 4., If fly by delays are simulated, they must be limited to
- 1.2ns
FPGA Options 4
5. Consult the Version Info for known limitations
Extended FPGA Options U
0 Planming ot v Key Enhancements for MIG 2.3 - 2014.4
o release
Pin Selection 4
1. Updated Maximum supported design frequencies as per
System Signals Selection ¥ the 7 Series DC and AC Switching Characteristics data
sheets
Summary v 2. DDR3 OCLK delay calibration enhancements
simulation Options L
Key Enhancements for MIG 2.2 - 2014.3
PCB Information U4 release
1. Updated Maximum supported design frequencies as per
the 7 Series DC and AC Switching Characteristics data

sheets x|
& XILINX. e

|ser Guide | \n\ersinnInFol < Back | Generate I Cancel |
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Generate MIG Example Design

» Click Generate
x|

The following output products will be generated.

Prewview
Q, =-LHE mig_7series_0.xdi (0OC per IF)
= :ﬂ] Instantiation Template
= -l Synthesized Checkpoint (.dcp)
% :ﬂ] Behavioral Simulation
i1l Change Log
Synthesis Options ?
= Global

* Qut of context per IP

Run Settings

Mumber ufjobs:l 2B -

& XILINX » ALL PROGRAMMABLE.
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Generate MIG Example Design

> MIG design appears in Design Sources
— Wait until checkmark appears on mig_7series_0_synth_1

A ac701_mig - [C:fac701_mig/ac70l_migxpr] - Vivade 2015.1 - O] x|
File Edit Flow Tools Window Layout View Help |EL Search commands
R L B R R e & 2 Ready
Flow Mavigator Lod | Project Manager - ac701_mig o |
QI = Sources — 0O » ¥ JE Project Summary X O =
" Ol s 5 -
|‘ Proi M |— C\ IL %l -"'j B?I @ E Messages: Mo EFFI:IFE—I
roject Manager ) )
: : : == Design Sources (2) | |I=2 Active run: impl 1
{3 Project Settings . [@-LFE mig_Tseries_0 (mig_7series_0.xd) Part: wcTa200
'O'ﬁ‘ Add Sources i [ Configuration Files (1)
) - Constraints ;I lts Strategy: Vivado Ir
iy Language Templates -7 Sirlatinn Saorces (1) IE‘ H Incremental l:l:IITIFI“E: Mone
g: IF Catalog IP Sources |Libraries | Compile Order | :

F T T
& Sources L & Templates ] - e
4 TP Integrator 3 [ T E LT
. ; ; : - L cr i
j;.'ﬂ; Create Block Design : Synthesis Fun Properties _ O ™ = = DR.C results Fun Implementation
n’f Open Block Design |- -
— . . S Power
& Generate Block Design ' mig_Tseries_0_synth_1
Properties | Options | Log |F‘.Eports | Messages | _4| | .I
4 Smulgton 0000000000 (|
ﬁ Simulation Settings Design Runs _ O ™ =
([} Run Simulation Q MName | constraints | wns | s | wHs | THS | TPWS | Failed Routes | LUT % | LUTs | FR e | Fr
— i MMP_X o ooe) TOMmsrs_1 .
oo e ity = Qut-of-Context Module Runs
nalysis 41 ] | ] [ ] 9.4ss|1o727] 3232
ﬁ. Elabaoration Settings E |
> [g% Open Elaborated Design = & Td Console L'.'L" Messages LEQ Log LEBI Repurté\ 3» Design Runs ]
Synthesis Run: mig_Fseries_0_synth_1 | Lot

& XILINX » ALL PROGRAMMABLE.
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Compile Example Design

> Right click on mig_7series_0 and select Open IP Example Design...

Y ac701_mig - [C:fac701_mig/ac?01l_migxpr] - Vivado 2015.1 - |EI|£|
File Edit Flow Tools Window Layout View Help |Elv Search commands
IR EL AL R DR Bt & S e Ready
Flow Mavigator Lod | Project Manager - ac701_mig o I
= = Sources _ &1 X
- Ll g !
: dlazsica R
| 4 Project Manager |
i i : [-{=r Design Sources (2)
% Project Settings N ERSEmig_Fseries_0 (mig_Tseries_0.300) g
85- Add Sources . B Configuration Files (1) [ Source Node Properties... Ctrl4E
O (-4 Constraints {%¥ Re-customize IP...
W' Language Templates - Simulation Sources (1)
g: IF Catalog Generate Qutput Products. ..
Reset Qutput Products. ..
4 TP Integrator Upgrade IP...
:ﬁ; Create Block Design Copy IP
’ Open Block Design | | ¥  Open IF Example Design...
‘ Generate Blodk Design IP Documentation b
4 Simulation Replace File...
ﬁ Simulation Settings @ Copy File Into Project
@1 Run Simulation Copy All Files Into Project Alt+1
#  Remove File from Project... Delete
4 RTL Analysis Enahble Filz Alt+Eguals
{3 Elaboration Settings IP Sources | Libraries | Compile ¢ Disable File Alt-+Minus
I g% Open Elaborated Design = 2L Sources L & Templates ] Hierarchy Undate b
Open Example & Refresh Hierarchy | o
TRl B =l

& XILINX » ALL PROGRAMMABLE.
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Compile Example Design

> Set the location to C:/ac701_mig and click OK

. ac701_mig - [C:/ac701_mig/ac?01_mig.xpr] - Vivado 2015.1 O] x|
File Edit Flow Tools Window Layout View Help |E1v Search commands
Gl XD D %8 K K (S [5SoefautLayout - HeX® Ready
Flow Navigator «| | Project Manager - ac701_mig }(]
N Sources T

HrzsienE

| 4 Project Manager
=4~ Design Sources (2)

Project Settings
% ! : % Open IP Example Design x|

85‘ Add Sources

? Language Templates Specfy a location where the example project directory 'mig_7series_0_example’ will be placed. ‘
1F 1P Catalog
Location
4
P Integrator Put example project directory here: I C:facT01_mig _I

:ﬁ; Create Block Design
ﬁ Open Block Design

‘ Generate Blodk Design
OK, I Cancel |

4 Simulation
ﬁ Simulation Settings
@l Fun Simulation

¥ Owerwrite existing example project

4 RTL Analysis
{3 Elaboration Settings IP Sources |Libraries | Compile Order |
I g% Open Elaborated Design :j 2L Sources L & Templates ]
Open Example | Lot

& XILINX » ALL PROGRAMMABLE.
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Compile Example Design

> A new project is created

. mig_7series_0_example - [c:/ac?01_mig/mig_7series_0_example/mig_7series_0_examplespr] - Vivado 2015.1 O] x|

File Edit Flow Tools Window Layout View Help |E1v Search commands

2 meBRBR XX DD S K T (S [Soefutlayot Faeh® Ready

Flow Navigator «| | Project Manager - mig_7series_0_example }(]

QI = Sources — @2 X
dlazsmat 2

| 4 Project Manager

== Design Sources (2]

ﬁ. Project Settings

85‘ Add Sources

"1? Language Templates
1F 1P Catalog

4 TP Integrator
:ﬁ; Create Block Design
ﬁ Open Block Design
‘ Generate Blodk Design

4 Simulation
ﬁ Simulation Settings
@l Fun Simulation

4 RTL Analysis
ﬁ. Elabaoration Settings
I g% Open Elaborated Design =

=H-wE 4y example_top (example_top.v) (5)
5 . -4 FE u_mig_Tseries_0 - mig_7series_0 {mig_7series_0,xd)
I-@u_traf‘ﬁc _gen_top - mig_7series_v2_3_traffic_gen_top (mig_
~LFEu_vio_twm_ddrx - vio_twmn_ddrx {vio_twm_ddrs, xc)
~LFEu_ila_ddrx_native -ila_ddrx_native {la_ddrx_native,xd)

i iedgdu_chk_win - mig_Tseries_v2_3_chk_win {mig_Tseries
l = Configuration Files (1)

faeries

+-= Constraints (1)
+-/=) Simulation Sources (2]

IP Sources |IJbrariv.=_'s |Eornpi|e Order |

v2_3_traffic_gen_top.

w2_3_chk_win.w)

N
v) (2)

2L Sources L & Templates ]

Note: The original project window can be closed

& XILINX » ALL PROGRAMMABLE.
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Modifications to Example Design

> Unzip the AC701 MIG Design Files (2015.1 C) ZIP file to your

C:\ac701_mig directory

— Contains several changes needed to support Artix-7 devices with MIG

— Do this after creating the Example Design; changes only affect the Example

Design

i) winZip Pro - rdf0223-ac701-mig-c-2015-1.zip
File Actons WYiew Jobs Options Help

=10l x|

DP9 RPOARLHEH ¥ O

Mame

| Path

| Modified

.!.'] ac701_mig.lpr
|2 vrs_config_1.xml

_!.'] Nivado,begin.rst
_!.'] Wivado,end.rst
|B]1sEvirap.js
[&E]1sEwrap.sh

.!.'] fem_encoding.os

8| synthesis_details.wdf

_I!n'] Nivado_Synthesis,gueue.rst
|| mig_7series_0_propImpl.xdc

ac701_prebuilt_example_design‘\ac701_mig.cach...
ac701_prebuilt_example_design\ac701_mig.cach...

ac701_prebuilt_example_designtac?01_mig.hw!,

ac701_prebuilt_example_design'ac?01_mig.runs...
ac701_prebuilt_example_design'ac?01_mig.runs...
ac701_prebuilt_example_design\ac?01_mig.runs...
ac701_prebuilt_example_designac?01_mig.runs...
ac701_prebuilt_example_design'ac701_mig.runs...
ac701_prebuilt_example_designac701_mig.runs...
ac701_prebuilt_example_designac701_mig.runs...
ac701_prebuilt_example_design'ac701_mig.runs...

4/28/2015 1:30 AM
4/28/2015 1:25 AM
4/28/2015 1:22 AM
4/28/2015 1:23 AM
4/28/2015 1:23 AM
4/28/2015 1:24 AM
4/28/2015 1:23 AM
4/28/2015 1:31 AM
4/28/2015 1:23 AM
4/28/2015 1:23 AM
4/28/2015 1:25 AM

|5elected 0 files, 0 bytes

Total 436 files, 232,636KB

00 4

[
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Modifications to Example Design

» Modifications to the example design
— Added RTL and XDC modifications to drive LEDs

& XILINX » ALL PROGRAMMABLE.
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Modifications to Example Design

> The LED Display driver RTL file needs to be added manually
» Click on Add Sources

. mig_7series_0_example - [c:/ac701_mig/mig_7series_0_example/mig_7series_0_exampleaxpr] - Vivade 2015.1 ;|g|5|

File Edit Flow Tools Window Layout View Help |Elv Search commands

SR a2l XD D B8 K X S |SoefaltLayout e h ® Ready

Flow Mavigator &« | Project Manager - mig_7series_0_example x I
= = Sources - @ M X

= QI 2 et 2E

| 4 Project Manager
=-{= Design Sources (2]

% Project Settings El-#8 & example_top (example_top.v) (8)
% Add Sources --~£|=I:I u_mig_7series_0 - mig_7series_0 (mig_Tseries_0,xd)
-8 u_traffic_gen_top - mig_7series_v2_3_traffic_gen_top (mig_7series_v2_3_traffic_gen_top.v) (2)

IJ_-) H
' Language Templates i-LFEu_vio_twm_ddrx - vio_twm_ddrx {vio_twm_ddrx, xci)

g: IP Catalog £FI:I u_ila_ddrx_native - la_ddrx_native (la_ddrx_native.xd)

'*.ﬁl u_chk_win - mig_Tseries_v2_3_chk_win (mig_Tseries_v2_3_chk_win.v)

4 TP Integrator : ek | led_display_driver -led_display_driver
o ) : - Configuration Files (1)
Ju‘ﬁ; Create Block Design - Constraints (1)
’ Open Block Design - Simulation Sources (3)

‘ Generate Blodk Design

4 Simulation
ﬁ Simulation Settings
@l Fun Simulation

4 RTL Analysis
{3 Elaboration Settings IP Sources |Libraries | Compile Order |
I g% Open Elaborated Design = 2L Sources L & Templates ]
Specify andfor create source files to add to the project | o

& XILINX » ALL PROGRAMMABLE.
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Modifications to Example Design

> Select Add or Create Design Sources and click Next

xq
Add Sources

v | \ADO ‘ This guides you through the process of adding and creating sources for your project

{~ Add or oeate constraints

i+ Add or create design sources

{~ Add or create simulation sources
= Add or create DSP sources

i~ Add existing block design sources

{~ Add existing IP

To continue, dick Mext

& XILINX » ALL PROGRAMMABLE.
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Modifications to Example Design

> Add led_display_driver.v from the example project
» Make sure Copy sources into project is deselected
» Click Finish

A Add Sources x|

Add or Create Design Sources

Specify HOL and netlist files, ar directories containing HOL and netlist files, to add to your praject. Create a new source file on disk and add it to ‘
your project.

I Indexl Mame I Library I Location I

e 1 led_display_driver.v xil_defaultlib C:fac?01_mig/mig_Tseries_0_example/mig_Tseries_0_example.srcs/sources_1fimports /il

«= 1 +

[~ Scan and add RTL include files into project

I [T Copy sources into pmjectl

¥ Add|sources from subdirectories

< Back | Mext = | Einish |

& XILINX » ALL PROGRAMMABLE.
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Compile Example Design

» Click on Add Sources

. mig_7series_0_example - [c:/ac701_mig/mig_7series_0_example/mig_7series_0_exampleaxpr] - Vivade 2015.1 ;|g|5|
File Edit Flow Tools Window Layout View Help |E1v Search commands
oo BR X P> D XS KX (D [5S0efailLayou e N ® Ready
Flow Mavigator &« | Project Manager - mig_7series_0_example KI
QA I Sources — @2 X

= AT e AE

| 4 Project Manager
=-{= Design Sources (2]

{5 Project Settings %84 example_top (example_top.w) (5]

Bﬁ‘ Add Sources --ﬂ:l:l u_mig_7eeries_0 - mig_Fseries_0 (mig_Tseries_0,xd)

O --@ u_traffic_gen_top - mig_7series_v2_3_traffic_gen_top (mig_Fseries_v2_3 fraffic_gen_top.v) (2)
L EIEE R ﬂ:EI w_vio_twm_ddrx - vio_twm_ddrx {vio_twm_ddrx. xci)

g: IP Catalog t-LFMAu_ila_ddrx_native - ila_ddrx_native (ila_ddrx_native.xd)

- w8 u_chk_win - mig_7series_v2_3 chk_win {mig_Tseries_v2_3 chk_win.v)

El-i8 u_led_display_driver - led_display_driver {led_display_driver.v) (1)

4 [P Integrator - =
e VIO inst - vio_0

o, create Block Desian B Configuration Files (1)
‘ Open Block Design B Constraints (1)
ey B Simulation Sources (3)
‘ Generate Blodk Design
4 Simulation
ﬁ Simulation Settings
@l Fun Simulation
4 RTL Analysis
{3 Elaboration Settings IP Sources |Libraries | Compile Order |
I g% Open Elaborated Design = 2L Sources L & Templates ]
Specify andfor create source files to add to the project | o

& XILINX » ALL PROGRAMMABLE.
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Modifications to Example Design

» Select Add Existing IP and click Next

xq
Add Sources

V | \ADO ‘ This guides you through the process of adding and creating sources for your project

{~ Add or oeate constraints

= Add or create design sources

{~ Add or create simulation sources
= Add or create DSP sources

i~ Add existing block design sources

{* Add existing IP

XILINX

ALL PROGRAMBABLE.

To continue, dick Mext

= Back

& XILINX » ALL PROGRAMMABLE.



Modifications to Example Design

> Add vio_0.xci from the example project
» Make sure Copy sources into project is deselected

» Click Finish

% Add Sources
Add Existing IP

%

Specify an existing configurable IP file to add to your project. ‘
+ I Index I Mame I Library I Location I

F
- 1 wvio_0 A C:fac?01_mig/mig_7series_0_example/mig_Fseries_0_example.srcssources_1ipfvio_0fvio_0,xd

I [T Copy sources into pmjectl

< Back | Mext = | Einish |
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Compile Example Design

» Click on Generate Bitstream

. mig_7series_0_example - [c:/ac701_mig/mig_7series_0_example/mig_7series_0_exampleaxpr] - Vivade 2015.1 ;|g|5|
File Edit Flow Tools Window Layout View Help |E1v Search commands
oo BR X P> D XS KX (D [5S0efailLayou e N ® Ready
Flow Mavigator &« | Project Manager - mig_7series_0_example KI
QA I Sources — @2 X

Aila T = et 2E

4 RTL Analysis
== Design Sources (2]
ﬁ. Elaboration Settings -85 example_top (=xample top.) (8)
b E;H Open Elaborated Design B-LFE u_mig_Tseries_0 - mig_7series_0 (mig_Tseries_0.xc)
-8 u_traffic_gen_top - mig_7series_v2_3_traffic_gen_top (mig_7series_v2_3_traffic_gen_top.v) (2)
4 Synthesis ﬂ:EI u_j».rin_t'.r'.'m_ddr.x - 'u'iD_t'.l".'m_ddr}'E (‘-.-'iu:u_t';-.'m_u:h:h'x..xu:i} i
t-LFMAu_ila_ddrx_native - ila_ddrx_native (ila_ddrx_native.xd)
ﬁ- Synthesis Settings 48 u_chk_win - mig_7series_v2_3_chk_win (mig_7series_v2_3_chk_win.v)
& Run Synthesis ) El@ u_led_display_driver - led_display_driver (led_display_driver.v) (1)
: LA FE VIO _inst - vio_0 {vio_0.xd)
[» i Open Synthesized Desigr S [} Configuration Files (1)
| B+ Constraints (1)
4 Implementation - Simulation Sources (3)

ﬁ. Implementation Settings
[# Run Implementation
[ i COpen Implemented Desig

4 Program and Debug

ﬁ Bitstream Settings

F* Generate Bitstream | IP Sources |Libraries | Compile Order |

-

[ E% Open Hardware Managa_m 2L Sources L & Templates ]

Generate a programming file after implementation | o
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Compile Example Design

» Open and view the Implemented Design

. mig_7series_0_example - [c:fac701_mig/mig_7series_0_example/mig_7series 0_ex:

File Edit Flow Tools Window Layout View Help

=10l |

i =5} #| DD GO E | L S S DefaultLayout - | &) write_bitstream Complete
Flow Mavigator Lod Implemented Design - impl_1 | xc7a200tfbge7e-2 (active) e
QI = 1 |EF‘rDjE::t5ummary -y |iﬁ§ﬁ Device X | [
o
=g
4 RTL Analysis g
% Elabaoration Settings Dfl}
. Eﬁ} Open Elaborated Design
4 Synthesis
% Synthesis Settings =
@- Fun Synthesis =
=
. Eﬁ} Open Synthesized Desigr =

4 Implementation
% Implementation Settings
[# Run Implementation
4 Implemented Design ||
ﬂ Constraints Wizard

@, Edit Timing Constrain

gl Report Timing Summ;

Iy, Report Clock Networ x|

Hol Demmeed Tlasle Todee—- IE‘ '?H; | I:‘Q |=::I i} ||:E;:I Tlming
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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
— Power on the AC701 board

It rree




Run MIG Example Design

» From a Command Prompt, type:

cd C:\ac701_mig\ready_for_download
run_mig_waveforms.bat

Administrator: Command Prompt

Microszsoft Windows [Uersion 6.1.76H11
Copyright <c>» 2889 Microsoft Corporation. All rights reserved.

Ciwored CisacY@l_migwready_for_download

C:wacY@l_migsready_for_downloadX>run_mig_waveforms.hat
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Run MIG Example Design

> Under Tcl script control, Vivado opens, loads the bitstream and

generates a MIG waveform
A Vivado 2015.1 O] x|

File Edit Flow Tools Window Layout View Help

i'{-b 3| @ 5% B |ﬂLngic Analyzer - %) Dashboard - | &)
Hardware Manager - localhost/xilinyg_tcf/Digilent/210203877208A e
) sihw_ila_1 x| & hw_vios X O =
.
J‘é B Waveform - hw_ila_1 _ 0O
(=] 1
& EI
G =

o
w E 1 dbg_rddata_valid_r
E (1™ dbg_rddata_r[63:0]
5
e
= 1 dbg_cmp_data_valid

¥ .:' # 1 dbg_cmp_error

i
0
=
o
=0
a
L]
(a]
Ll

& Td Consale
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Run MIG Example Design

> After bitstream loads, LED 0
(right most LED) will be lit, and
LED1 will be blinking

> LED 3 will light and stay on

— This indicates Calibration has
completed

> If an error occurs, LED 0 will
go out and LED 2 will light

oy [l — CPU_RESET, SWS8, is the reset

| u | o W o7 'IH bz H
48l u u ||. 249 A fir Sl k

i =)
lll.I “t‘ﬂi/HI)M m

e

[ |l Ii (| [o:
n i |]
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Run MIG Example Design

» Click and drag to the left to expand the waveform

A, Vivado 2015.1 -0 x|
File Edit Flow Tools Window Layout View Help
,'{_" T @ ‘}% ) |ﬂL|:ugi|: Analyzer - %) Dashboard = | £)
Hardware Manager - localhost/xilinyg_tcf/Digilent/210203877208A e
) sihw_ila_1 x| & hw_vios X O =
.
= Waveform - hw_ila_1 — O =
Z .,
=] |
a EI sl
G =
_IE + ;-T_"—_I:II:II:I

E B ls dbg_rddata_valid_r 1
2 e
_g N 1% dbg_rddata_r[53:0] babsbsbabsbabsba
I B 1l dbg_tg_rompare_error 1 | 0
= et ik dbg_cmp_data_valid

¥ A 1§ dbg_cmp_error
g ”
: b e
E il
= | =
o
9 = |

& Td Consale
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Run MIG Example Design

» View waveforms

» Data is valid when dbg_rddata_valid_r is high
-0 x|

File Edit Flow Tools Window Layout View Help

,'{_" T @ 5% ) |ﬂL|:ugi|: Analyzer - %) Dashboard = | £)
Hardware Manager - localhost/xilinyg_tcf/Digilent/210203877208A e
) sihw_ila_1 x| & hw_vios X O =
.
= Waveform - hw_ila_1 — O =
4 =
=] |
& =
£ =

o
E B i dba_rddata_valid_r 1
E (1% dbg_rddata_r[63:0] bababsbabababsbs
= I dbg_tg_compare_error_1 | 0
i 1 dbg_cmp_data_valid

¥ ¢ 1§ dbg_cmp_error

i
0
=]
o
=0
b
L]
fa]
Ll

& Td Consale
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Run MIG Example Design

» Click and drag to the right to zoom in

i x|

File Edit Flow Tools Window Layout View Help

,'{_" T @ 5% ) |ﬂL|:ugi|: Analyzer - %) Dashboard = | £)
Hardware Manager - localhost/xilinyg_tcf/Digilent/210203877208A e
) sihw_ila_1 x| & hw_vios X O =
.
= Waveform - hw_ila_1 — O =
E o,
=] |
o EI
£ =
IE 400

E B i dba_rddata_valid_r 1
_g - dbg_rddata_r[63:0] babsbsbabababsba che.. )
i 1 - i
T H- dba_to_compare_error_1 | 0 Zoom X Range
i i dbg_cmp_data_valid 402 to 421

¥ ¢ 1§ dbg_cmp_error
i
0
=
o
o
a
L]
(]
»

& Td Consale
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Run MIG Example Design

» View waveform details

o

File Edit Flow Tools Window Layout View Help

,'{_" T @ ‘}% ) |ﬂL|:ugi|: Analyzer - %) Dashboard = | £)
Hardware Manager - localhost/xilinyg_tcf/Digilent/210203877208A e
) sihw_ila_1 x| & hw_vios X O =
.o
= Waveform - hw_ila_1 — O =
e =
=] |
o =
i ] =

@
E B i dba_rddata_valid_r 1
_g 1™ dbg_rddata_r[63:0] bab3bababababaha 05 00503 1010101010101010
= I dbg_tg_compare_error_1 | 0
i 1 dbg_cmp_data_valid

¥ ¢ 1§ dbg_cmp_error

i
0
=]
o
=4
a
L]
]
»

& Td Consale

& XILINX » ALL PROGRAMMABLE.



.. =
Adjust Data Pattern using VIO Console

» Select the hw_vios tab and open the Debug Probes

% Vivado 2015.1 =101 x|
File Edit Flow Tools | Window | Layout View Help |E1v Search commands
4T % 3 o0 By || & Sources ~ W % % | & Dashboard v | (&)

iF 1P Catalog
| Hardware Manager - log KI
— % Language Templates
@ Sihwila 1 X | & (3 properties Cirl+E O =
E hw_vio_1 % Selection —=
s a |'I-e Debug Probes
[E == :
i - B Hardware
B =] Serial IjO Links

—] Gy Serial IjO Lin

v L] i
g + & sSerial IO Scans
E — & Td Console Ctrl+shift+T
[17]
5 [ Messages
i

B Log
olE: & Dashboard . Press the = button to add probes.
b
0
=]
o
o
-
-0
L]
fa]
A

| hw_vio_1 [ hw_vio_2 |

Td Console |2

Show Debug Probes window | .
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Adjust Data Pattern using VIO Console

> Select the vio_data_mode value and vio_modify enable probes

» Drag these probes to the hw_vios tab
- 0] x|

File Edit Flow Tools Window Layout View Help |EL Search commands
Pis | 2 o Bl X | %| lc3h I%Lugic.ﬁﬂalyzer S & R|.‘L"§_Z‘|Dashbuardv | )

| Hardware Manager - localhost/xilinyg_tcf/Digilent/210203877208A o

Diebug Probes — O = [.’i‘. hw_ila_1 X]ii} hw_vios x] O =

QI = hw_vio_1 _ 0O %
Mame Value | Activity | Direction VIO
vio_data_mode_value[3:0]

+-ig po_win_left_ram_out[3:0] ;I

[3
- po_win_right_ram_out[5:0]
[3
[3

Q
=
+-&5 vio_addr_mode_value[2:0] . vio modify enable
+1-%5 wvio_bl_mode_value[1:0] % B '_
-a vio_data_mask_gen +
=Sl vio_data_mode_value[3:0]
~a vio_dbg_pi_f dec -
~La vio_dbg_pi_f_inc
~La vio_dbg_po_f dec
~La vio_dbg_po_f inc
~La vio_dbg_po_f stg23_sel
~La vio_dbg_sel_pi_incdec
~La vio_dbg_sel_po_incdec
g vio_fixed_bl_value[3:0]
g vio_fixed_instr_value[2:0]
-5 wvio_instr_mode wvalue[3:0]
Y vio_modify_enable
~La vio_pause_traffic
&g vio_sel_mux_rdd[3:0]
-La vio_tg_rst

& Td Console |0

IE Hardware ‘ IL‘} Properties ‘

il o

L.

-| hw_vio_1 | hw_vio_2

| oE
& XILINX » ALL PROGRAMMABLE.




Adjust Data Pattern using VIO Console

> Right click on vio_modify_enable and set to Toggle Button

/% Vivado 2015.1 - O] x|
File Edit Flow Tools Window Layout View Help |Cb- Search commands
o ¢ R 4 3 | 22 Logic Analyzer - (%) Dashboard « | (&
[
| Hardware Manager - locahost/xilinx_tcf/Digilent/210203877208A x|
. | DebugProbes — O = [G_,} hw ila_1 x ]ti} hw_vios x ] [ Ed
Ui}
= Ll g ([IE
= O\rﬁ.@ hw_vio_1 — O =
=1
E [#-i8 po_win_left_ram_out[3:0] ;I Q\ Mame I Value I Activity I Direction I VIO I
] -1 po_win_right_ram_out[5:0] L i hwe_vio_1
-5 vio_addr_mode_value[2:0] =l I
&g vio_bl_mode_value[1:0] % Lj Debug Probe F‘roperhes Cirl+E
A ~La vio_data_mask_gen
g Text
= &5 vio_data_mode_value[3:0] + E
'rIT;. g vio_dbg_pi_f dec — Active-High Button
. | ~a vio_dbg_pi_f_inc : Active-Low Button
~La vio_dbg_po_f dec : | E—
- vio_dbg_po_f_inc = oggle Button
~a vio_dbg_po_f_stg23_sel Radix ]
~a vio_dbg_sel_pi_incdec
~La vio_dbg_sel_po_incdec SR
15 vio_fixed_bl_value[2:0] b Mame ]
g vio_fixed_instr_value[2:0]
- - - R Delet
[#-t5 vio_instr_mode_value[3:0] SrevE .
Y vio_modify_enable Export to Spreadshest. ..
~La vio_pause_traffic
&g vio_sel_mux_rdd[3:0] ﬂ
g \J-in_tg_rst @ -|hw_'|f|0_1 hw_‘u‘iﬂ_?_'

& Td Console |0

| oE
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Adjust Data Pattern using VIO Console

> Toggle the vio_modify_enable button to “1”

_loix

File Edit Flow Tools Window Layout View Help

Pis | 2 o Bl X | %| lc3h I%Logicnnalyzer 2 & %J.Eff_-‘.IZZIasI'1t:|::|a|r|:|ﬂur|'E’ih--:]I

| Hardware Manager - localhost/xilinyg_tcf/Digilent/210203877208A o I

|Cb- Search commands

Diebug Probes — O = [G_,} hw_ila_1 X]ii} hw_vios X] [ Ed
QI = hw_vio_1
i po_win_left_ram_out[3:0] ;I Mame I Value I Activity I Direction I VIO I
H-ig po_win_right_ram_out[8:0] =1 -5 vio_data_mode_walue[3:0] [H] 7 = Output  hw_vio_1
£
£

Je

-5 vio_addr_mode_value[2:0] vio_modify_enable - Oulput
i-5 vio_bl_mode_value[1:0]

~La vio_data_mask_gen

&5 vio_data_mode_value[3:0]

@ vio_dbg_pi_f_dec

~a vio_dbg_pi_f_inc

~a vio_dbg_po_f dec

~a vio_dbg_po_f inc

~a vio_dbg_po_f stg23_sel

-La vio_dbg_sel_pi_incdec

~La vio_dbg_sel_po_incdec

g vio_fixed_bl_value[3:0]

g vio_fixed_instr_value[2:0]

kg wio_instr_mode_value[3:0]

Y vio_modify_enable

~La vio_pause_traffic

g vio_sel_mux_rdd[3:0] ﬂ
(=]

IE Hardware ‘ IL‘} Properties ‘
1 + @& F

il o

g \J-in_tg_rst -| hw_m_l hw_‘u‘iﬂ_?_'

& Td Console |0

Debug Probe: vio_modify_enable | L
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Run MIG Example Design

> Press and release the CPU RESET
switch, SW8, after each change to
vio_modify enable or
vio_data_mode_value
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Adjust Data Pattern using VIO Console

> Select the hw_ila_1 tab
» Under Status, click Run Trigger Immediately

A, Vivado 2015.1 -0 x|
File Edit Flow Tools Window Layout View Help
,'{_" T @ 3] 5% ) |ﬂL|:ugi|: Analyzer - \\ %) Dashboard = | £)
Hardware Manager - localhost/xilinyg_tcf/Digilent/210203877208A e
) S0 hw_ila_1 2> | & hw_vios O =
.
= Status -hw ila_1 — O = Waveform - hw_ila_1 — O =
=1
= I
':‘j1 % Core status
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g = Window 1 of 1 - dbg_rddata_r[63:0] | b8b8bab3b3bSbab3 0a0 3 1010..
I Idle B 1l dbg to c... error 1 |0
= B 1 dbg_cmp_data_valid

5 .:' 1‘,& 1§ dbg_cmp_error

L% 1
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o
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& Td Consale

Run trigger immediate for this ILA core
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Adjust Data Pattern using VIO Console

» View PRBS data

i x|

File Edit Flow Tools Window Layout View Help

P Al 2 | 53 | %S Logic Analyzer h 15, | (% Dashboard « | (&)
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o
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> Artix-7 Memory
— 7 Series FPGAs Memory Interface Solutions User Guide — UG586

— MIG 7 Series — Release Notes

» Vivado Programming and Debugging
— Vivado Design Suite Programming and Debugging User Guide — UG908
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http://www.xilinx.com/support/documentation/ip_documentation/mig_7series/v2_3/ug586_7Series_MIS.pdf
http://www.xilinx.com/support/documentation/ip_documentation/mig_7series/v2_3/ug586_7Series_MIS.pdf
http://www.xilinx.com/support/answers/54025.htm
http://www.xilinx.com/support/documentation/sw_manuals/xilinx2015_1/ug908-vivado-programming-debugging.pdf
http://www.xilinx.com/support/documentation/sw_manuals/xilinx2015_1/ug908-vivado-programming-debugging.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 — UG967

— AC701 User Guide — UG952
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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.html
http://www.xilinx.com/support/documentation/boards_and_kits/ac701/2014_3/ug967-ac701-eval-kit-getting-started.pdf
http://www.xilinx.com/support/documentation/boards_and_kits/ac701/2014_3/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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