1. Open the EDK Xilinx Platform Studio- Select the Base System Builder Wizard — click OK
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Important Updates and Notifications for EDK 13.2 - Please Read

s New Feafures in the EDK 13 Release

> Pre-production supportfor Virtex8-7 and Kintex™-7 FPGAS.
> Beta support for Artix™-7 FPGAS.

> MicroBlaze™ lockstep support

> External memary simulation support

For more information about these new features, refer to ISE Design Suite 12: Release Notes Guide,

Support of AXI Desians
> Xilinx 7 series embedded designs are only supported using AX.
> Create and Import Peripheral Wizard now supports AX4 and AX14-Lite n € Xilink Platform Studio A =]
> AXI enhancements (more information)
* Size optimizations for AXI4-Lite interconnect in Shared Address / Sh:
* Improvements to AXI_V6_DDRx arbitration algorithm to improve throl
> B3B allows selection of Area vs. Throughput for optimizing AXI desig| 43 @ Base System Builder wizard (recommendied)
> Referto the AXI Reference Guide for new information an AXI system (| BSB
[B0 © gerkoxpsprosect

Base System Builder Support
> BSE now supports dual MicroBlaze processor AX| designs: Ej et
> Base System Builder pre-production support for Kintex-7 KC705 evaluatf)|
> AXI MicroBlaze designs created by Base System Builder always include |
information about cache removal, refer to AR 39344,
* Console displays erfor messages when using BSB for PLB based desil l

Create new or open existing project

m

Browse for More Projects...

Browse EDK examples (projects) on the web here

No Longer Supported in the EDK 13 Release

> All software tools have been remeved from Platform Studio. Software def|
Software Development Kit

> Cygwin is no longer part of the ISE Deesign Suite installation

For information about EDK design flows, refer to the EDK Concepts, Tools, and Techniques Guide.

Resources

> Gefting Started with Embedded Design Tutorial (EDK Gancepts, Tools, and Techniques Guide) -
ﬂ Hp Ca«a\nqw & StartUp Page aJ

Errors 08 x

i »

Console | 1\ Warmings | @ Errors

2. Create a project file in your Z: drive (it must be in a non-root folder) and make sure that the PLB System is
selected
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% Important Updates and Notifications for EDK 13.2 — Please Read
¥
» New Features in the EDK 13 Release
> Pre-production supportfor Virtex®-7 and Kintex™-7 FPGAs,
> Beta supportfor Artix™-7 FPGAS.
> MicroBlaze™ lockstep support =
Create New XPS Project Using BSB Wizard
> External memory simulation support & Create New o) —
For more information about these new features, refer
New Project
Support of AXI Desians
z ts\ECE<62TAV earnsystem.
> Xilinx 7 series embedded designs are only suppol Project e |Z:\Pocuments & \Learntlsystem.mp
» Create and Import Peripheral Wizard now supports
* AXI enhancements (more information) e
* Size optimizations for AXI4-Lite interconnect inly X1 System
* Improvements to AXI_V6_DDRx arbitration algf| E
+ BsBall Jection af & T AXTis an interface standard recently adopted by Xilink as the standard interface used for all current and
allows selection ofArea vs. Througnputy future versians of Xiinx IP and tool fiaws. Detais on AXI can be found in the AXI Reference Guide on
> Referto the AXI Reference Guide for new inforf| D e
FLS System
Base System Builder Support i
Base Svstem Builder Support PLB i the legacy bus standard used by Xiinx that supports current FPGA famiies, induding Spartané and
> BSE now supports dual MicroBlaze processor AXI | Virtex6. PLS TP will nat support newer FPGA familes, sois not recommend for new designs that may
> Base System Builder pre-production support for Kl migrate to future FPGA familes. Details on PLS can be foundin the PLBv46 Interface Smplifications
> AXI MicroBlaze designs created by Base System B decument an xinx.com.
information about cache removal, refer to AR 3984
> Console displays efror messages when using ESI Select Existing .bsb Settings File(saved from previous session)
No Longer Supported in the EDK 13 Release
> Al software tools have been removed from Platiorl| et Project Peripheral Repository Search Path
Software Development Kit
> Cygwin is na langer part of the ISE Design Suite infl
For information about EDK design flows, refer to the £} |
Resources
> Getting Started with Embedded Design Tutorial (EDK Concepts, Tools, and Techniques Guide) i
t] Srceaodd)] & StartUp Page a]J
Errors oo x

Warnings | @ Erers




3. Select that you would like to create a new design and hit next
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# Base System Builder

GLOSSARY

Welcome Board System Processor Peripheral Cache Summary

Important Updates and Notifications for EDK 1

New Features in the EDK 13 Release
> Pre-production supportfor Virtex8-7
> Beta supportfor Artix™-7 FPGAS. Select One of the Folloning:
> WicroBlaze™ lockstep support
> Extemal memory simulation support| | © wouldlike to create a new design

For more information about these new fe] | £ 1would ik toload an existing osb settings fie (savd from a previous session)

Welcome to the Base System Builder
This tool leads you through the steps necessary for ereating an embedded system.

Bronse
Support of AXI Desians
> Xilinx 7 series embedded designs ar|
> Create and Import Peripheral Wizard|
> A (more
» Size optimizations for AXi4-Lite inf |
> Improvements to AXI_V6_DDRxd

> BSB allows selection of Area vs.
> Referto the AXI Reference Guide

m

Base System Builder Support
> BSB now supports dual MicroBlaze

> Base System Builder pre-production

> AXI MicroBlaze designs created by B

information about cache removal, refg

> Console displays error messages Wi

Ho Longer Supported in the EDK 13 Rel

> All software toals have been remove
Software Development Kit

> Cygwin is no longer part of the ISE DA |

For information about EDK design flows | |

Resources

> Gfting Started with Embeddsd Design Tutof|
t] Srcawedd)][ &

Errors

More Info
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Console | 1\ Wamings | @ Errors
Done >
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El |mportant Updates and Wielcome Board System Processor Peripheral cache summary

# Base System Builder

> Pre-production || Select 2 target development board.
> Beta supportfof
> MicroBlaze™ I
» External memof

P Hew Features in th ‘ Board Selection ‘

Board

@ 1 would lke to create 2 system for the folowing development board

For more informati Bl (i ]
ST Ol sor a3 Starter Board
Support of AXI Desl
P —— Board Revision D [+]
> Create andImp| ) 1woud ke to create 2 system for a custom board
> AXl enhanceme]
+ Size optimig]| Beerd Information
> Improvemel| Architecure Device Package Speed Grade =
> B8B allows|| [Bertznie ¥C35500e [Feazo 4

> Refertothell| (7] Use Stepping
ResetPolarity [Active High
Base System Buil Information
> BSB
> Base System B
> AXI MicroBlaze
information ab
> Console displal

vendor's Website
Vendor's Contaet Information

‘Third Party Board Defirition Fies Dowrload Website

Spartan-3E Starter Kit Board utlizes Xiinx Spartan-3E XC35S00E-4G320 device, The board indludes 2 RS232 serial ports, 4 DIP switches, 4 push buttons, 8
LEDs, VGA port, character LCD display, F5/2 port, push button rotary encoder, SP1 anslog to digital converter, ST digital to analog converter, 10/100
No Longer Support]( Ethernet port, M3 SPI fiash, 16 MB of parallel NOR fiash and 64 MB DDR SDRAM. Push button South(RESET) is used as system resst.
> Al software toof
Software Devel
> Cygwin is no o

For information ab

Resources

> Getting Started with

t] ®rcamodd])][ &

Errors | SEICE
ElF—— r
Console | 1\ Wamings | @ Errors

Done >
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5. Select the processor system (we want the single-processor system)- click next

EEEEEETIEE]
IP Catalog 0 & X/ ( =

New This Release

B A Base System Buider

a.', Important Updates and N Welcome Board System Processor Peripheral Cache Summaw‘
A

”~ MNew Features in thi

System Configuration
> Pre-production | Confioure your system.

> Beta supportfc

> MicroBlaze™ I ingle-Processor System ual-Processor System
> Extemnal mem Select this option to create a design with 2 single processer, This Wizard Select this option to create a design with two processors. This Wizard
Formore informatid | il let you canfigure the processar, the peripheral set and same major il let you select the types of pracessers, peripherals unique to each

configuration parameters for the peripherals. processor, and peripherals shared by the processors.

Support of AXI Des!
> Xilinx 7 series
> Create andImp
> AXl enhancem

2 Size optimi RS232  GPIO
> Improvemet
> BSB allows|
> Referto the|

Processor 1 Peripherals

m

Shared Peripherals

Processor 1 Peripherals [
Base System Bui RS232
> BSB now supp =
> Base System Bl Processor 2 Peripherals
> AXI WicroBlaze

information abe

> Console displal

GPIO

DDR  EMAC ...

No Longer Support
> All software to
Software Devel
> Cygwin is no

For information ab

Resources

> Gefting Started with E -

t] Srcased])] =3 Nore Info

Errors ~O8x

< m ’
Console | 1\ War Errars.

Done >

New This Release

|mportant Updates and Welcome Board System Processor peripheral Cache Sumnar]

e New Features in thi
> Pre-production || Configure the processor(s)
> Beta supportf I

> MicroBlaze™ lo| Reference Clock Frequency miz

I Processor 1 Configuration

Processor Configuration ‘

For more informati
Processor Type MicroBlaze [=]
Support of AXI Desly|  System Clock Frequency |50.00 [=] e
> Xilinx 7 series ,
» Create anamplf| o L
> AXl enhancemell|  Debug Interface [on-Chip F Debug Moduie
> Size optimi
’ [T Enable Fiozting Point Uit L
> Improvemet =
> BSB allows|

> Referto the|

Base System Bui
> BSB now supp
> Base System Bl
> AXI MicroBlaze
information ab
> Console displal

No Longer Support
> All software to
Software Devel

> Cygwin is no |

For information ab

Resources
> Getting Started with Ei 5

] Srcudd][& More Info <Back Next > Cancel

Errors woax

< i '

|
Console | 1\ warnings | @ Errors
Done >




7. We now select the different peripheral and internal devices to be used in the computer system.

& Fie Edit View Project Ho
EEEEEEEIT
P Catalog + 0 & X Q

AN b This Release
&

aﬂ |mportant Updates and Nl Welcome Board System Processor Peripheral Cache Sumner

#
s MNew Features in thi|| Peripheral Configuration
> Pre-production | To add a periheral, drag it from the “Available Peripherals” to the processor peripheral st. To change a core parameter, cick on the peripheral,
> Beta support
> MicroBlaze™ I Availzble Peripherals
> Edemnalmemal | | peripheral Names Processor 1 (MroBlaze) Peripherals Select Al
For more informatid | | 510 Devices Coe F—
. SPLFLASH
Support of AXI Desly( | £ Intemal Peripherals Buttons_4Bit
> Xilinx 7 series ~ Imb_bram_it_entir Core Er
> Create and Imp| - xps_bram_if_cntlr Use Interrupt B
> AXl enhancem - xps_timebase_ndt DDR(JDRAM
ore: mpme

» Size optimi o petmer D Suiehes 46

> Improvemef Core: xps_gpio 3

> BSB allows Ethernet MAC

> Refertoihg| Core: xps_ethernetlite

FLASH
Core: xps_mch_emc
LED:_8Bit

Base System Build) I
> BSB now supp s | | pgSerepeseio
> Base System Bl -

Core: ps._uarlite, Baud Rate: 9600, Data
> Al WicroBlaze R$232.DTE

information ab Core: xps_uartlite, Baud Rate: 9600, Data
* Console dispial dimb_cntlr
Core: Imb_bram_Jf_cntir
ilmb_cntlr

No Longer Supporf
HNo Longer Suppori Core: Imb_bram_if_entlr

> All software to
Software Devel
> Cygwin is no I

For information ab

Resources

> Gefting Started with E -

0| Svcods|& (et )

Errors DR
E —r— 3
Consdle | 1\ Warnings | @ Errors

Done >
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a. Remove the RS232_DTE and only keep the RS232_DCE
i. The RS232_DCE has a 9600 baud rate with 8 data bits and none parity

el el | SR

R5232 DCE

R5232_DCE xps_uartlite
Baud Rate 9600
Data Bits 8

Parity Mone

Use Interrupt [l
dlmb cntlr

K1 K1 K1 KN

b. Keep the LED and make sure that it is connected to the xps_gpio

Core ¥ps_gpic
Use Interrupt

c. Keep the DIP_switches with parameter xps_gpio

s
DIP_Switches_4Bit
Core ¥ps_gpic
Use Interrupt

e R



d. Keepthe DDR_SDRAM, dimb_cntlr, ilmb_cntlr

Core Parameter
DDR_SDRAM
Core mpmc

DIP_Switches_4Bit
Core: xps_gpic
LED=_&Bit
Core: xps_gpic
R5232_DCE
Core: xps_uartlite, Baud Rate: 9600, Data ...
dimb_cntir
Core: Imb_bram_if_cntlr
ilmb_cntlr
Core: Imb_bram_if_cntlr

e. Remove the Ethernet MAC
f. Remove the Buttons_4bit
g. Remove theFLASH
8. You may skip the Cache configuration and do not select any cache simply click next
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% Base System Build -'
Weicome Board System Processor peripheral Cache Summary
Cache Configuration
Select cache size and cache memory for processor(s).
Processor 1 (MicroBlaze) Cache
In MicroBlaze, caches are ptional and configurable. Caches are implemented using FPGA LUTS for small caches or Black RAMs for large sized caches.
[E] Instruction Cache [ Data Cache
Instruction Cache Size [648 Data Cache Size [648
nstruction Cache Memory 213 Cache Memory
DDR_SDRAM DDR_SDRAM
=
t] S caodd]) ]
Errors oo x
< i ] r
Console | 1\ Wamings | @ Errors

Done
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9. Review the summary of your system and press finish. Notice the name of your system.bsb at the bottom of the
screen and notice where it is being stored.
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Welcome Board System Processar Peripheral Cache Summary|

Summary

Belaw is the summary of the system you are areating,

ystem Summary

Core Name InstonceName  Base Address  High Address

ErProcessor i Imicroblaze 0
mpmc DDRSDRAM  0:8C000000 OBFFFFFFF
xps_gpio DIP_Switches_4Bit 0:£1420000 OE142FFFF
xps_gpio LEDs 8Bit 081400000 OE140FFFF
xps_uartite RS232 DCE 0:84000000 OR400FFFF
Imb_bram_if_cntlr dimb_cntlr 000000000 000001FFF
Imb_bram_if_cntlr ilmb_cntir 0,00000000 000001FFF

Fie Location
£ Overall

Z:\Documents\ECE482TA\L earni \system.xmp
Z:\Documents\ECE482TA\Learnl \system.mhs
Z:\Documents\ECE482TA\Learnil \data\system.uct
Zi\Documents\ECE482TA\Learnl \ete\fast_runtime.opt
Z:\Documents\ECE482TA L earnl \ete\download.cmd
Zi\Documents\ECE482TA\Learnil \etc\bitgen.ut

ave Base System Buider (.bsb) Settings File
Z:\Documents\ECE48ZTA Learn 1 system bsb

t elpcaﬁa\né@ 1

Errors

08 x

o i J
Console | 1\ Warmings | @ Errors
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10. Now the environment will look like this. Please take the time to familiarize yourself.

inx Pl fo J

# Flle Edit View Project Hordware Device Configuration Debug Simulation Window Help

- =%
ORE BN R M Br g
P Catalog B & X|| | 5| Businterfaces | Ports | Addresses | Bus Interface Filters
] 'é‘ 'é‘ Name Bus Name 1P Type 1P Version £ By Connection
Description ® dlmb Tr Imb_vi0 200b
= E EDKIns. itmb T Imb_v10 2.00.b
mb_pib T plb_vi6 1053
microblazze 0 ¢ microblaze  820.2
Imb_bram ¢ bram_block  100.2
dlmb_cntlr ¢ Imb_bram i.. 300.b
itmb_entlr 7 Imb_bram_i... 300.b
DDR_SDRAM ¥r mpme 604
7r mdm 200.b
1 xps_gpio 200.3
Jr psgpic 2002
¢ xps_uartlite 1022
¢ clock gene.. 402.a
T proc_sys_re.. 300.a
Uility
Project Loc...
Legend
Master Slaye @Master/Slave b-Target Clnitiator @ Connected OUnconnected M Monitor
O Production (iLicense (paid) (llicense (eval) Local Zipre Production WiBeta EDevelopment
« i
t] Srodd)|[& StartUp Page & System Assembly View [z Design summary
Errars ~0&x
F I F—— '
Console | &) Warnings | @ Erors

11. Now go to Project>> Project options and this window will show up. Change the HDL to Verilog. Then click ok.



@ tosaomens T M

Design Flow Options

Default effort level to run FPGA implementation tools is: xflow (single iteration)
wplorer scripts (multiple iterations for best result) has been remowved,
Please use smartxplorer in ISE

Treat timing dosure failure as an error

HOL
2 WHDL @ Verilog
Simulation Test Bench
[] Generate test bench template
Simulation Models
@ Behavioral ) Structural () Timing

External Memory Simulation

Enable External Memaory Simulation

o [ cma ][0 ]

12. Now we go to Project>> Export Hardware Design XPS SDK. When this window shows up. Be sure to say that you
want to Export &Launch SDK. ALSO, IT IS VERY IMPORTANT THAT YOU REMEMBER WHERE THE FILES ARE BEING
STORED FROM THE DIRECTORY LOCATION. This will take a couple of minutes, but once the SDK message appears
be sure to save the WORKSPACE in a proper director. (A non-root directory in your Z: drive). Once finished the

#- LEDs_8Bit
‘;‘r R5232 DCE

- Interrupt Mo Connecti... =0 IMTE...
- (10 IF) u... |Connected t... [

i‘r clock_generd —
4 proc sys re.| - Export to SDK/ Launch SD B

This dialog allows you to export hardware
platform information to be used in SDK.

Include bitstream and BMM file

(¥PS wil regenerate bitstream if necessary,
and it may take some time to finish.)

Directory location for hardware description files

hmpus.siue.e|:Iu‘|,1‘|griuera‘ﬂomments‘qECEqﬁZI'A‘u_earn1‘|5DK‘|5DK_E1rport |

| Exportonly | |Exportalaunchsok| | Cancel || Hep |

SDK will open.



eccor Communication
and =AALe ontro

lock § ¢t Workspace Launcher
ME E

lulti- Select a workspace
PSBR

PS Kilinx 5DK stores your projects in a folder called a workspace.
pg Choose a workspace folder to use for this session.

I Co Workspace:

PCof

[] Use this as the default and do not ask again

13. The environment for the SDK looks like this. Take some time to familiarize yourself.

File Edit Source Refactor Navigate Search Run Project XilinxTools Window Help

=he B2 @8-G0 $-0 - &6 h-f-ve-a- = [EETes)
Eopoistiploen iy, = Ol systemami 2 = O)(BE 0wt 2\ @Ma |~ O[T Welcome 2 =g

57 Learn1_hw_platform Hardware Platform Specification

a (4} Learnl_hw_platform

%) system_bdbmm Design Information
system.bit
Fip systemaaml Target FPGA Devics: xc3sS0e

Created With: EDK132
Created On: Wed Mar 14 21:49:18 2012

Address Map for processor microblaze 0

dimb_cntlr 000000000 0200001£%
ilmb_entlr 000000000 Dx00001E4 £
RS232_DCE DxB4000000 DxB400£££ £
LEDs_8Bit 0x61400000 DxB140£££ £
DDR_SDRAM 0xBc000000 OxBE££1£1E
DIP_Switches dBit 0x681420000 DxB142££££
mdm 0 0=84400000 Dx8440££££

TP blocks present in the design

micioblaze 0 microblaze 5204
mb_plb plo_vi6 1052
iimb Imb 10 200b
dimb Imb 110 200k
dimb_cntlr Imb_bram_f_cntlr 2.00.b
iimb_cntle Imb_bram_#_cntr 2.00b
Imb_bram bram_block 1002
RS232_DCE xps_uartlite 1022
LEDs 8Bit xps_gpic 2002
DDRSDRAM  mpmc 6042
DIP_Suitches 4Bit xps_gpic 2002
clock_generator 0 clock generator 402
mdm 0 mdm 200b

proc_sys reset 0 proc_sysreset 300

An outline is not available.

Overview| Source|

Res s~ a

21 Problems [ Tasks | B Console 52 . (= Properties | 42 Terminal|

EGupll# E~r3-=8

SDK Log

2482TA\Learn1\5DK\5DK_Export\hw\system. xml.

lapsed. Your current version of Xilinx tools will continue to function, but you no longer qualify for Xilinx software updates or new releases. 4

"

&> Xilinx SDK

Xilinx SDKis based on Eclipse 3.6.2and |
New to SDK?

You can get started by clicking File = 1
Orwatch a 5 minute screencast demonst

B Watch Now

Documentation
* Getting Started with Xilinx SDK
« EDK Goncepts. Tools and Technic
+ Migrating from older versions of I
+ Erequent asked questions

Known Issues

 Known issues in SDK
o Jiling Answer Record Search

Questions, Comments..

o Jiling Forums
o iling Technical Suppart

[0 0 items selected

14. Now select Hardware >> Create or Import Peripheral from the top menus




& File Edit View

Project JUEEII Device Configuration  Debug

Simulation Window Help

F

BB S

P Catolog + 0 & x

Bi2 Generate Netlist

Generate Bitstream

fis | Addresses |

1P Type 1P Version
¥ Imb_v10 200.b
¥r Imbn10 200k
¢ plb_vi6 105.a
¢ microblaze  820.a
¢ bram block 100.2
¢ Imb_bram .. 300.b
¢ Imb_bram_i.. 300.b
& mpmc 6.04.3
¢ mdm 2006
¢ xps_gpio 200.a
¥¢ s gpio 200
¥p wps_uartite 1022
¢ clock gene.. 4022
¢ proc_sys re.. 300.a

Bus Interface Filters
£ By Connection

iMaster @Slaye @Master/Slave b-Target CInitiator @ Connected QUnconnected M Monitor
Frproduction (llicense (paid) ([lLicense (eval) iLocal Zipre Production H2Beta EDevelopment

- L L P
Mﬂ Mﬂ LE 7% Create or Import Pe lame
Description »
& [&] Configure Coprocessor.
£ EDKIns. o—
B Launch Clock Wizard...
Bus and, Check and View Care Licenses..
Clock, R.
Commu 2 Clean Netlist
o @B Clean Bits
DMA an.
Debug L3 Clean Hardware
General DIP_Switche...
10 Mod. LEDs 88it
Interpro... RS232.DCE
Memor.. - clock_gener.
pc1 proc_sys. re.
Peripher..
Processor
- Utility
Project Loc..
Legerd
L~ g
t| Spcatiodd]) S Start Up Page

K3 System Assembly View glE Design Summary

Errors

08 x

« i

Consdle | 1\ Warnings | @ Errors

Create or Import P

heral

& E P
EEEEERS

S Tz

IPCatalog 0 & X

Bus Interfaces | Ports | Addresses |

t| S catalog|4|

s StrtUp Page

LLP
] ’é‘ ’é‘ IE Name Bus Name 1P Type 1P Version
Description » 4 Imbad0 200
E EDKIns. - g Imb 10 200.b
;"3‘09! L — 4 Create and Import Peripheral Wizard [
us snd. =R
Clock, R T T - = —
Commu, T
T .
Somme - L Welcome to the Create and Import Peripheral
i) s~ Wizard
enera
o, “sadic
10 Mod. —
Interpro L BB .20 s used for qenerating & mporting IPs which il work with EDKC system. AXI based IPs canbe used
Memor. processor systems developed outside the EDK.
P
Peripher. Il |
E’(”“;““' Xilinx Embedded
T 5 .
Project Loc... Processing Solutions
STXILINX
To continue, dick Next.
Legend
WiMaster @Slaye @Master/Slave B-Target Clnitiator
= Production (SlLicense (paid) (SlLicense (eval) <Back
« +a

Bus Interface Filters
£ By Connection

Errars

~O8x

« I

Coneole | ) Warmings | @ Ervors

16.



