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o ISE Project Navigator (P.49d) - C:¥design¥mb_iobus¥mb_mecs_sys¥mb_mcs_sys.xise - [Design £
Edit View Project Source Process Tools Window Layout Help

Xwal [ 7BBFRI BT
|

[De  Open Project... == 3
B Open Example... @ Simulation —
Project Browser... -0
Copy Project... 9
= Close Project = %)
& b_mcs_sys.v) =
£ [ New Ctrl+N  Es (mb_mcs.xco) —
] & Open... Ctrl+o Ibus_reg (iobus reg.v) ﬁ
N iobus_bram (icbus_bram.v) - O
_ Close ikt
— & Save Ctrl+5
E Save As... -
- eports -
A g Save All po =
—] Print Preview...
S| print... Ctrl+P
Recent Files » B F”F‘_ - = >
[ IE Libraries =
|E Recent Projects 4
4 Exit Analyzing Verilog file "C:/design/mb icbus/mb_1
i ing design hierarchy completed successfully.
TITMRAHNT Mamnd Tav s 182408 - Amnalursdina Tarilar Fila " fdacd e fmlh 5 adkose fmk o

File—New Project s&iR

- Mew Praoject Wizard

Create New Project

Specify project location and type.
Enter & name, locations, aﬁﬂrﬂammm&
- N\

>
Name: & pstan ~ |

\
Locations |Eoogtmi¥mb¥ps¥ps2_ap \ | E]
|
‘Work ing Dlre&ory: |E:¥cq¥fm4¥mb¥p32¥p32jp I. | E]
5
N V.
Dezcription ~ ~ P

~
Semmm=—"

Select the type of top-level source for the project

Top-level source type:

[HDL [=]

P i IS
4 N
(
\
e

TJOT Y bR ps2_ap, ERET I ALY AEE T 7ILSE /ps2/ps2_ap, Next 0 1)wv s



@ o Mews Project Wizard

Project Settings

Specify device and project properties.
Select the device and design flow for the project’—_-\

L S !
Property Name £ Value N\
Evaluation Development Board I, |None Speciﬁed “ B
Product Category 1Al \ [«
Family I Spartan6 1 (=]
Device | XCesLXo " =
Package \ |CsG324 / (=]
Speed AN / =

\\ P4
s’
et SR
Top-Level Source Type HDL ™=
Synthesis Tool |XST (VHDL/Verilog) E|
Simulator 1Sim (VHDL/Verilog) (]
Preterred Language Verilog =
Property Specification in Project File Store all values EI
Manual Compile Order ||
VHDL Source Analysis Standard VHDL-93 B
Enable Message Filtering ]
-———y
/’ N\

([ e JH ol ]

T

FINAREE X942 0R—KIZ&HET. Next 251 vs

@ 2 Mew Project Wizard

Project Summary

Project Mavigator will create a new project with the following zpecifications.

»

Project:
Froject Name: ps2 ap
Project Path: E:\cqg\fm4\mb\ps2\ps2_ap
Working Directory: E:‘\cg\fmd\mb\ps2\ps2 ap
Description:
Top Level Source Type: HDL

Device:
Device Family: Spartané
Device: XCcEslx3
Package: cag3z24 o
Speed: -2 1

Top-Level Source Type: HDL

Synthesis Tool: XS5T (VHDL/Verilog)

Simulator: ISim (VHDL/Verilog)

Preferred Language: Verilog

Property Specification in Project File: Store all values
Manual Compile Order: false

WVHDL Source Analysis Standard: VHDL-93

Message Filtering: disabled

/’ =
( [ Einish i Cancel
\in 4',

Finishxo1)vs



File Edit Wi

Dezign I g Add Source...

E'I- Wigw: @ I

5| | Hierarchy

& ps2_ap New WHDL Library...
- B £ xcbslxg Manual Compile Order
il Import Custom Compile File List...
&
The_ view Disable Hierarchy Reparsing
g:;ida'“ Force Hierarchy Reparse

r N
E Use: Cleanup Project Files...

. Archive...

Generate Tcl Script...

[ | P2 Mo Process

Plnrios Manle @ Ot nnine

B T—ARZEMLET, Project—Add Source % &R '

[ addsosre =l

@v“, «cq s fm4 » mb » ps2 » ps2_ap » v|#,|| ps2_apiaE ,0|
EEy  HLLWIALT— =~ 0 @
B = FFax>b  *  Z@ B =50
"? ?1 E9FY L _xmsgs 2014/C
B w1 ETA | |l iseconfig 2014/C
e Ta-Tws | ] iobus_bram 201311
" M) | || iobus_reg 2013/C
B EET | ] iobus2wb 2013/C
¥ BE | [7] ps2 2003/1 7L 1 —ZFETEEE
B EEUIS— 1 | (| ps2_ap 2013/1 A
| (| ps2_ap 2013/1
L D e et
| =] ps2_ap_test 2013/1
&, windows7_05 (C:) || ps2_wishbone 2003/1
ca MUI—4 (D)
e MUI—A (E)
¥ tenovo.Reanery (] oy | »
T7-1ILE(N): "ps2_wishbone" "iobus_bram" "iobu - lSourcEs{ * xt *.vhd *.vhdl - v]
(l H<(0) J Fr il
\~~_—” &
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(|

The following allows vou to see the status of the source files being added to the project. It alzo allows you to specify the
Dezign View azsociation, and for WHDL sources the library, for sources which are successfully added to the project.

File Name Association Library
1 (@ iobus_bram.v Al v work v
2 @ iobus_reg.v Al v | work v
3 @ iobus2wb.v o work v
4 (@ ps2.vhd l' All ~|\vork ™
5 @ psz_ap.ucf g |Implementat| .| ork ™
6 @ ps2apv | Al v | wirk -
7 (@ ps2_ap_testal v whrk =
8@ psZ_wishbone.\Q:I All v | whork -
4
\ 4
S PR 4

fddine files to project: & of & files {0 errors)
( 6] | ' Cancel Help
~ V4 M

ps2_ap. ucf (A4 o FTY AF—2 3 TERATSHDT Implementation Z3I5%E

. -2
e

ps2_ap_test. VIET A FARUFLEOT Simulation Z$E7E

& Fle Edit W

Dezign
Wiew: @ @:E Imple

~& Ad
Add Copy of Source...

P ct

d Source...

— -

-
-

)

o ISE Project Nmb@mwm_a#mz_ap.xbe - [Design Summary]

Source Process ’le Window Layout Help

RrAAG =20

» N2

5 x|

Import Custom Compile File List...

Disable Hierarchy Reparsing
Force Hierarchy Reparse

|| |G OO

| 8| |6 i =

Cleanup Project Files...

Archive...
Generate Tcl Script...

L1

P2 Mo Processes

Design Goals & Strategies...

Processes: ps2_a
& Design
%  Design

HRA|v

i Design Summary/Reports
Design Properties...

ProjectNavigator T MicroBlaze MCS %iE/N9 %, Project—New Source %;&EiR

- Design Overview
- [2 Summary
- [ 10B Properties

Hierarchy - -
5 £ xc6slxa-20 New VHDL Library... i -] Module Level Utilization
= iobus B Manual Compile Order - [ Timing Constraints

-] Pinout Report

- [ Clock Report

- (@3 Static Timing

- Errors and Warnings

- [2] Parser Messages

- [] Synthesis Messages
- [] Translation Messages
- [] Map Messages

- [] Place and Route Messages
- [ Timing Messages
--[] Bitgen Messages

S Natailad Bonorte

»

m

-~ [& All Implementation Messa---

Design Properties

1 Fuabla Mace—nn Filbnvinn



o MHew Source Wizard

Select Source Type

Select zource type, file name and itz location.

BMM File
&2 ChipScope Definition and Connection File
'E Al TEAEL oM CONSHraints FilE = = m

~
‘nﬁ&’ (CORE Generator & Architecture Wizard) L o
- -
PEN T E ™ =
[) schematic .
Flemrcmmeim
[E] User Document ¢ Sa
2 'mb_mcsz
Verilog Module N .
—-—— -
[1] Verilog Test Fixture Logatior:
VHDL Module |E¥cg¥fmd¥mb¥ps ¥ps? ap¥ipcore_dir E]

[y vHDL Library

[F] vHDL Package

[y WHDL Test Bench
Embedded Processor

fAdd to project

’—_——-~

( S
~ [ Mext y) Gancel
-y’
-_——

P(CORE Gener---%%4 1) v LTEIR, Z74M4I)LAIZmb_mes ZI87E. Next 0 1) v ¥

¥

@ = Mew Source Wizard

SelectIP
Create Coregen or Architecture Wizard IP Core.
View by Function View by Mame

MName “  Version AXI4 AXL AXI4-Lite Status License *
[

' Automotive & Industrial
¢ AXI Infrastructure

! BaselP

' Basic Elements

', ' Communication & Networking E
F;J--', ' Debug & Verification

| Digital Signal Processing

=+ |=7 Embedded Processing

7 AXI Infrastructure
AXI‘Pgmhaﬁal- —_————

—, PHocessor ~

MicroBlaze MCS 14 Preduction

FPefTews Pt . ==

[T | +

Search IP Oatalog:. I

@ -

[ AP versions [7] Only IP compatible with chasen part
, o \\

( o o
b T4

MicroBlaze MCS;EIRL TNextZ=o 1) w¥

$



@ - Mew Source ‘izard

Summary

Project Mavigator will create a new skeleton zource with the following specifications.

Add to Project: Yes
Source Directory: E¥cqg¥fmd¥mb¥ps2¥p=2 ap¥ipoore_dir
Source Tvpe: IP (GORE Generator & Architecturs Wizard)

Source Mame: mb_mecs xco
Core Type: MicroBlaze MCS; Verzion: 14

,‘ —— -\‘
( [ Einigh -H Gancel
\s I,

Finish T CORE generator #2E}

] MicroBlaze MCS
View Documents
TP Symbol

,"\

logiC-[RE MicroBlaze MCS

o~

| = [

xlinx.com:ip:microblaze_mcs:1.4

mcs  JuarT | T | P | cro | GPI | mnterrupts |

- - -
Component Name | mb_mcs M,crﬁ’aze
Micro Controller System ,4 bl S

Instance Hierarchical Design N?(E_‘ mes_0 \

1

Input Clock Frequency (MHz) J 100.0 “

Memory Size ' [32KB ‘ 'I
Enable IO Bus I :

Enable Debug Support \ I

Debug JTAG User-defined Reg‘(er [USERZ 4 vl
Enable MicroBlaze Trace Bus N [ /

4
g

PlanAhead & Project Navigator Information ‘ Software Development Information

After generating the core, there are a few steps necessary in PlanAhead or Project Navigator, mainly to support software
development.

» Before implementing the design, information about the generated BMM file describing the memory of the MicroBlaze MCS
core must be induded in the tool. The script microblaze_mes_setup.telis avaiable to do this, using scurce
ip-dirsstory/microblaze_mcs_setup.tclin the Td console.

+Before generating the bitstream, tool options should be updated to include the software program for the MicroBlaze
MCS core, This can be achieved by invoking microblaze_mes_dataZmemin the Td Console, with the software
program ELF file as parameter,

See the Product Guide for more information and examples, including how to handle more than one MicroBlaze MCS core in a
project.

Generate H Cancel H Help

MicroBlaze MCS ME A

RIE




View Documents

IP Symbol

UART_Tx

»FIT1_T;
3 FIT2_Te

# INTC_IRQ

10_BUS

TRACE

MicroBlaze MCS
Pamb S

Mcs([ UART} Fr | P | GPo | GP1 | Interrupts |

xilinx.com:ip:microblaze_mes:1.4

~ ? -
Universal Asynchronous Receygrmsm\tter
Enable Receiver V4
Enable Transmitter 4
Define Baud Rate
Programmable Baud Rate

Number of Data Bits |

Use Farity \\ V4
A A

Even or Odd Parity Sl -

Implement Receive Interrupt

Implement Transmit Interrupt

Implement Error Interrupt

Universal Asynchronous Receiver Transmitter Information

The Universal Asynchronous Receiver Transmitter (UART) provides a standard full duplex serial communication channel.

*Receiver and transmitter can be individually enabled to save implementation resources.

*The serial protocol is defined using baud rate, number of data bits, and parity. To be able to change defined baud rate
from software, use programmable baud rate.

* Interrupts can be issued to implement interrupt driven serial 1/O.

The UART is automatically connected to stdout and stdin in software by the 10 Module driver, which makes it possible to use the
normal C/C++ standard I/O functionality.

Generate H Cancel H Help

UART DE%E

View Documents

TP Symbol

UART_Tx

FIT1_ Toggle

PIT1_Toggle
3 PIT2_Te

> PIT:

w(ﬁ@’Rf

Camh’

MicroBlaze MCS

xilinx.com:ip:microblaze_mcs:1.4

4
‘MES'UAR{‘| Py e | cPo | ePr | mterrupts |
S

L]
FIT 1 | F_lT[ Universal

Asynchronous Receiver Transmitter ]

Fixed Interval Timer 1

Use Timer

Generate Interrupt

Number of Clocks Between Strobes 100000000

-

-
’ ~
A Y
4 \
Range: 3..
N R4

~~-—"

2147483647

Fixed Interval Timer Information |

Each Fixed Interval Timer provides strobes occurring regularly with a fixed interval, determined by the settings. Each strobe also
toggles a dedicated output port, providing a pulse train with 50% duty cyde.

* The fixed interval is defined relative to the input frequency, by setting the number of docks between strobes.
» By enabling interrupt generation, the software can be alerted when a strobe ocours.

The Fixed Interval Timers are not programmable, and start to count immediately after the FPGA has been configured, However,
the IO Module driver software can be set up to call a user interrupt function when a strobe ocours,

Generate ][ Cancel ][ Help

FIT DtE%E



View Documents

TP Symbol

INTC_In:

mgiCQ’RE

MicroBlaze MCS

MCS | uAgTe|oFIT | PTT | GFO | GPI | meerrupts |

xilime.com:ip:microblaze_mcs:1.4

PIT 1 ‘PlT 2 'PlT 3 PIT 4
N am
Programmable Interval Timer 1 ’-

Use Timer

Number of Bits for Timer  J ‘

Shall Counter Value Be Readlble [}

\

Generate Interrupt \\ 4

Define Prescaler

Programmable Interval Timer Information |

Each Programmable Interval Timer counts down to zero from a programmed preset value, The timers can be programmed to
restart from the preset value or stop when expiring, They toggle a dedicated output port when expiring, which can create a
pulse train with 50% duty cydle. They can also be set to generate an interrupt when the counter expires. Without prescaler, the
timer ticks with the input clock frequency. That can be changed by selecting any other timer or & dedicated external enable port
to generate counter ticks,

The Programmable Interval Timers are fully programmable, and are supported by the I0 Module driver, The software can be set
up to call a user interrupt function when a timer expires.

Generate H Cancel H Help

PIT tE%E

View Documents
TP Symbol 8 x
UART Tx
UART_Rx FIT1 Toggle
> FIT2_
INTC_|nt:

WCQ’RE

MicroBlaze MCS

| mcs | uart | Fm | eof] cro BGP] | meerrupts |

General Purpose Oytwat™™™ \\\-’
Use GPO Vi \

Initial Value of GPY 00000008

-
General Purpose Output 2

Use GFO
Number of Bits 32 -

Initial Value of GPO | 000000000

General Purpose Output 3
Use GFO
Number of Bits 32 -

Initial Value of GPO | 000000000

General Purpose Output 4
Use GFO
Number of Bits 32 -

Initial Value of GPO | 0x00000000

xline.com:ip:microblaze_mcs:1.4

Generate H Cancel H Help

GPO DE&E




View Documents

P Symbal

UART_Tx

FIT1_ Toggle

FITi_Toggle
3 FITZ

lgiC \FE

P il
mcs | uart | Fr | P | crof| Pt [Nmterrupts |

MicroBlaze MCS

xilime.com:ip:microblaze_mes:1.4

General Purpose Input 1 -

- —

Use Gg’ ~

crtutha
el T

General Purpose Input 2

Use GPI

Humber of Bits |32 -
GPI Interrupt | None -

General Purpose Input 3

Use GFI

Humber of Bits |32 -
GFIInterrupt [Nome |

General Purpose Input 4
Use GFI

Number of Bits |32 -
GPI Interrupt  |None -

Generate H Cancel H Help

GPI DtE7%E

View Documents

TP Symbal

logiC [RE MicroBlaze MCS

xilinx.com:ip:microblaze_mes:1.4

P
| mcs | uart | P | e | ePo | apif Interrupts‘
‘e ”
External Interrupt Inputs 7N
Use External Interrupts Y4 1

Number of External Inputs I

Level or Edge of External [nterruth Ox0000
Positive or Megative External Interrus OxFFFF ,1
\

~ ,
External Interrupt Information | -

The external interrupt inputs provide 16 independent event signals from external sources. Each interrupt can be triggered on
rising or faling edge, high or low input signal level, With level sensitive inputs, the level must be reset to its inactive state by
software in the user interrupt routine, to prevent a new interrupt from immediately occuring,

The two 16-bit hexadedmal values determine whether each individual input is high level sensitive, low level sensitive, rising edge
triggered, or fallng edge triggered.

The external interrupts are fully programmable, and are supported by the IO Module driver. The software can be set up to call a
user interrupt function when an external interrupt oceurs.
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¥ File Edit View Project sime

DBHFﬂ||m-1 2V

B- Design Overview
-~ [E] Summary

- [ 10B Properties
- [ Module Level Ut
- [ Timing Constrail
- [] Pinout Report

- [ Clock Report

- (@3 Static Timing

=) Errors and Warnings

| Design I?t
i) Wiew: @) Implementation () @ Sim ReRUN
dZ| | Hierarchy Rerun All
B €3 X0Bsix3-2059324 8¢ Stop
= &[] iobus_bram (iobus_bram. i
£ Run With Current Data
£| Force Process Up-to-Date
- 4J mes_0 - mb_mes (mb,
g N -mes ( 84, Process Properties...
iobus_reg_0 - iobus_r
E iobus2wb - iobus2wb (iobus2wb.v) u —
m ps2_wb_0 - ps2_wb - rtl (ps2_wishbone.vhd)
ps2_uart - ps2 - rtl (ps2.vhd) il
< = I I 3

AT AT—

\'l

)

- [2] Parser Messages
- [ Synthesis Messz
- [] Translation Mess
- [ Map Messages

- [ Place and Route

3 MNEIT. ps2_ap &58A T Process—Implement Top Module 4 1) w4



&IZ Xilinx Software Development Kit (LAFE SDK) TY 7 bz 7Y ET,

- SDK D ESEN

RBA—kAZa—h5 MXilinx Design Tools] — TISE Design Suite 14.6] — TEDK] — [IXilinx Software
Development Kit | ZEEIL T IZELY,

. Xilinx Design Tools
|| Dochav
|| ISE Design Suite 14.1
|| ISE Design Suite 14.4
|| ISE Design Suite 14.6
|| Accessories
. ChipScope Pro
|| Documentation
|| EDK
_ o =@ NI TR = =~
[4 & Xilinx Software Development

‘~-,.- Bt 9 R e e =l S HR T WA Development Kit
| Tools Xilinx Software Development Kit

m

1 FICES

TOISLET7AILDBE P

Workspace Launcher
Select a workspace

Xilinx SDK stores your projects in a folder called a workspace.
Choose a workspace folder te use for this session.

=T pe——
—— —— - — iy
- —

- ]
ﬂbrkspace(\E: ¥oq¥Efma¥mb¥ps2¥ps?_ap¥sd k¥w0rk5pace{ } Browse...

—~ -
- ——
i

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

| oK | [ Cancel

SOK ##CE1 g HE T—I AR—REBENERINET, FEH 7+ /LT /sdk/workspace Z#ERTE

$



@ C/C++ - Xilinx SDK E==E=E
Edit Source Refactor Mavigate Search Run Project Xilinx Tools Window Help
New Alt+Shift+N » Application Project i =
Open File t%_a_z:?j;:-rf;cza-e----“ - I
i b e e e 2
Close Chrl+W | [P '
Close All Ctrl+5Shift+W | &% Source Folder
Save Ctriss |& Folder .
SayciAS [¢7 Source File 7
i 7 :
Save Al CtrisShiftes | A HeaderFile
Heviart [ File from Template
& Class | 4
Mowve...
Rename... F2 ] Othee. Ehent
Refresh F5
Cenvert Line Delimiters To »
Print... Ctri+P
Switch Workspace >
Restart
gxy Import... ¢
5  Export...
Properties Alt+Enter
|

FRDK— FHH— b /iy or—

S

T4ERk. File—New—Board Support Package

)

—

k. * 4

Mo Hardware Platforms in the Workspace

SDK requires a hardware platform specification to support application development. The hardware platform specification is exported by
either Project Navigator or Xilinx Platferm Studio. Currently, no hardware platforms have been brought inte the workspace. Select 'Specify’
to specify one now, or 'Cancel' to cancel the wizard.

—— -
- i~

Specify

Cancel

Iy

—

[

S

Hardware Platform ZE&HJ AHEHINDBD T, specify Z:BIRLTEERT S

$




New Hardware Project

New Hardware Project

Create a new Hardware Project.

i
i

—
- -~
N

Project m{g .mbfmcsfhw —— »

Use default location
Location: | Ex¥cq¥fm4¥mb¥ps2¥ps2_ap¥sdk¥workspace¥mb_mcs_hw Browse...

Choose file systern: |default

Provide the path to the hardware specification file exported from Project Navigator or XPS or Vivado or IPIL.

This file usualy wwwm{w&lﬁrglﬁl\g to the XP5/Vivado project location.
- ﬁﬂﬁiﬁation file and associated bitstream content will be oo-pwa Mﬂgw\orkspace.

~ JFi¥cg¥fma¥mb¥ps2¥ps2_ap¥ipcore_dir¥mb_mcs_sdk.xml L=
_— - - -
---------_-_--
» Bitstream and BMM Files

- ~-~

Ca ~
@ (’ FEinish ] ] ’ Cancel
~

3
g
" -

SDK DEET H/N—FKHz7700zH FERIEEE
xml Z74IL(E&ET T 7)L% /ipcore_dir/mb_msc. sdk. xm|) 355
Finishxo1)vs

New Board Support Package Project

Xilinx Board Support Package Project &

Create a Board Support Package.

-
4’— ~~A

Project name( v5tam:IaIon\c_l_tmsp_0| “
~ -
~
Use default locatiar™ ===
Location: | E:¥cq¥fm4¥mb¥ps2¥ps2_ap¥sdk¥workspace¥standalone_bsp_0 Browse...
Choose file systern: |default

_—-———m.

Hardware Platfgrm: [mb_mcs_hw 1‘

-~
cPu: NETReT =

, Standalone is a simple, low-level software layer. It provides access
standalone ¢ to basic processor features such as caches, interrupts and

exceptions as well as the basic features of a hosted environment,
such as standard input and output, profiling, abort and exit.

-
- ——

¢ Finish ) Cancel
S J

i

mr"— FHR— NNV H5—CDESE



& Board Support Package Settings

Board Support Package Settings %
Control various settings of your Board Support Package.

Ow

4 |Dverview standalone_bsp_0
standalone
4 drivers 0S Type:  standalone Standalone is a simple, low-level software layer. It provides access to basic processor features
X such as caches, interrupts and exceptions as well as the basic features of a hosted environment,
cpu 0S Version: 3.08.2 -

such as standard input and output, profiling, abort and exit.

Hardware Specification: C:¥design¥i2c¥mb_mcs_sys¥sdk¥workspace¥mb_mcs_hw¥system.xml

Processor: mb_mcs

Check the box next to the libraries you want included in your Board Support Package.You can configure the library in the navigator

on the left.
Name Version Description
[T Iwip140 1.03.a IwIP TCP/IP Stack library: IwIP v1.4.0, Xilinx a...
[ xilfatfs 1.00.a Provides readfwrite routines to access files sto...
[ xilflash 3.03.a Xilinx Flash library for Intel/AMD CFI complian...
[ ilisf 3.00.a Xilinx In-system and Serial Flash Library
[ xilmfs 1.00.a Xilinx Memory File System

‘————--~

® ( 0K m Cancel

S mm———

R—FKYR— bRy —CDF T avESR

C/C++ - standalone_bsp_0/system.mss - Xilinx SDK
Edit Source Refactor MNavigate Search Run Project Xilinx Tools Window Help
New Alt+Shift+N » 'ﬁ Application Project ’\ e C/C++
Open File... i Bonse Gupper-Pae
. )
Close Chrlew Y Project...
Close All Ctrl+5hift+W | &% Source Folder =8
Save Ctrl+5S [?: iz A AT AT
Save As... |£{|> Source File =
save Al Ctrl+Shift+g | HeaderFile K
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