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Create New Project
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@ = Mew Project Wizard

Project Settings

Specify device and project properties.

Select the device and design flow for the project

Preterred Language

Property Specitication in Project File
Manual Compile Order

WHDL Source Analysis Standard

Enable Message Filtering

iy ~

¥ N :
Property MName ¢4 Value N\
Evaluation Development Board / Mone Specified ‘\ E|
Product Cateqory 1Al 1 (=]
Family | Spartan6 1 [=]
Device | |XCBSLxO " (=]
Package \ CS5G324 ); [=]
Speed \\ -2 ,I [=]

~ ;’

Top-Level Source Type HDE ==
Synthesis Tool ¥ST (VHDL/Verilog)
Simulator ISim (VHDL/Verilog)

Verilog
Store all values

o

VHDL-92

o
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N =

TNNAREE LXITs o 0R—FIZEDES

@ = Mew Project Wizard

Project Summary

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

Project:
Project Name: mb mcs_sSys

Description:
Top Level Source Type:

Device:
Device Family:
Device:
Package:
Speed:

Spartané
xc6s1xS
c=g3Z4
-2

Top-Level Source Type:
Synthesis Tool: X5T
IS5im
Preferred Language:

Simulator:

Manual Compile Order:

Project Path: C:'\design\mb mcs =sys
Working Directory: Ci\design\mb_mcs_svs

HDL

HDL
(VHDL/Verilog)
(VHDL/Verilog)

Verilog

Property Specification in Project File:

Store all wvalues

false
VHDL Source BAnalysis Standard: VHDL-93

Mes=zage Filtering: disabled
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The followine allows vou to zee the status of the source files being added to the project. Tt alzo allows wou to specify the
Degien Wiew azsociation, and for WHDL sources the library, for sources which are successfully added to the project.

o Adding Source Files...

File Mame Assegigtion Library
pre S
1 @ mb_mecs_sys.uct  p7Implementa work
2 (@ mb_mcs_sys.v [ Al work
3@ test_mb_mcs_sysk Simulation E work
Saen”

CN|ERER

fdding files to project: |

|3 of 3 filez (0 errorg)
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([ (0] 4 \}[ Cancel ” Help
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e Mew Source Wizard

Select Source Type

Select source type, file name and its location.

BMM File

&= ChipScope Definition and Connection File
[ Implementation Constraints File

% IP (CORE Generator & Architecture Wizard)

VHDL Module

[ VHDL Library

[F] VHDL Package

[ VHDL Test Bench
Embedded Processor

MEM File
[2] Schematic ———

=" T~
[£] User Document Re File name: ~
Verilog Module \\~ mh_mcs]| ’,I
[+] Verilog Test Fixture - rog-atEn':_—

C#¥dezign¥mb_mos_sve¥ipoore_dir

Add to project

[ Mext ] [ Cancel

T774I)LE&% mb_mes [ZIERE
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@ e MNew Source Wizard

Select IP

Create Coregen or Architecture Wizard IP Gore,

Wiew by Function Yiew by Name

“  Version AXI4 AXI4-Stream

AXI4-Lite Stat *

m

= .
@ [ FPG4 Eeatures and Design”
[ [~ Math Functions

- |-/ Memories & Storage Elements
@-|~7 Standard Bus Interfaces
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@ - MNew Source Wizard

Summary

Project Mavigator will create a new skeleton source with the following specifications.
Add to Project: Yes

Source Directory: G¥design¥mb_mes_sys¥ipcore_dir
Source Tvpe: IP (GORE Generator & Architecture Wizard)

Source Mame: mb_mcsxco
Gore Twpe: MicroBlaze MOS; Version: 13

P S TG

4 7N
‘ I Finish T'[ GCancel
\~ 'I

Finsh T COREgenerator #2)

<, MicroBlaze MCS
View Documents

IP Symbeol 8 X

==

logiC P MicroBlaze MCS

o—,
Mcs puart | Fr | e | cPo | eI | Interrupts |

.Cmp,onent MName |mb_mcs Micrﬁ’aze

Micro Controller System

xilinx.com:ip:microblaze_mcs:1.3

- =

Instance Hierarchical Design Nam;’mcs_l] \\
Input Clock Frequency (MHz) II 100.0 \

Py
Memory Size I (328 .3 -

L]
Enable IO Bus ] 1
Enable Debug Support l‘ 1
Debug JTAG User-defined Regigter [USERZ ! v]
Enable MicroBlaze Trace Bus \ 1 "

4

r
FlanAhead & Project Navigator [nfor‘nﬁm— T 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.tclis avaiable to do this, using source ip-
directory/microblaze_mes_setup.telin the Td console.

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

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

Generate ][ Cancel ][ Help
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View Documents

1P Symbol

UART_Tx

3 FITY
3 FIT2_T

> INTC_IRQ

15_BUS

TRACE

MicroBlaze MCS

silinx.com:ip:microblaze_mcs:1.3

14
MCs !\UART yFm [ pm [ GPo [ aP1 | mnterrupts |
Umversamsy'nchromus RecejyapJrgnsmitter
g

Enable Transmitter /4

Enable Receiver

Define Baud Rate

Programmable BaudRate 1
Number of Data Bits |
Use Parity \\ 4

. A
Even or Odd Parity \EM -

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.

software, use programmable baud rate.
# Interrupts can be issued to implement interrupt driven serial 1/0.

The UART is automatically connected to stdout and stdin in software by the IO Module driver, which makes it possible to use the
normal CfC++ standard IO functionality.

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

Generate ] [ Cancel ] [

Help

UART D E&E

View Documents

1P Symbol

UART_Tx

FIT1_Toggle
3 FIT2_T

INTC_IRQ:

15_BUS

TRACE

logiC-1RE P MicroBlaze MCS

silinx.com:ip:microblaze_mcs:1.3

| mcs [ uartd| FT e [ GPo [ GP1 | mnterrupts |
S

Fr | Fr2 | Fma | Fm4 |

——-~~

Fixed Interval Timer 1 -
~
Use Timer / N
Number of Clocks Between §trobes 100000000 fpnge: 3..2147483647
Generate Interrupt \ /
~ R4

Il T

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 z strobe occurs.

10 Module driver software can be set up to call & user interrupt function when a strobe occurs.

The Fixed Interval Timers are not programmable, and start to count immediately after the FPGA has been configured. However, the

Generate ] [ Cancel ] [

Help
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View Documents

IP Symbol

UART_Rx FIT1 Toggle

FIT1_Toggle
> PIT2_]

legiCFE

MicroBlaze MCS

| mcs | uagredoEmm | P | 6RO | GPI | nterrupts |

FIT 1 {]TZ ”]T.'i
Vam
Programmable Interval Timer 1 s -\

\

Use Timer Y
Number of Bits for Timer | E -
Shall Counter Value Be Readgple 1

Define Prescaler

Generate Interrupt

"

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 cyde. They can also be set to generate an interrupt when the counter expires. Without prescaler, the timer ticks
with the input dock frequency. That can be changed by selecting any other timer or a 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.

xlinx.com:ip:microblaze_mes:1.3

Generate H Cancel H Help

PIT DIETE

View Documents

IP Symbol

UART_Rx FIT1_Toggle

FIT1_Toggle
FIT4_E > PIT2_]

GPI4

INTC_Intem

legiC\PE

MicroBlaze MCS

27N

| mcs | uart | Fr | P cro L)GPI | mterrupts |

General Purpose OWJ.-\ -

Use GPO V4 1
Number of Bits { 32 -

Initial Value of GP&, 0x0000000%

General Purpose Qutput 2
Use GPO

Number of Bits 32 -

Initial Value of GPO | 0x00000000

General Purpose Output 3
Use GPO

Number of Bits 32 -

Initial Value of GPO | 0x00000000

General Purpose Output 4
Use GFO

Number of Bits 32 -

Initial Value of GPO | 0x00000000

xlinx.com:ip:microblaze_mes:1.3
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View Documents
IP Symbol g x

logiC - FE MicroBlaze MCS

o
mcs | uart | Fr | P | ceoff| GP1 [\mterrupts |
~

xilinx.com:ip:microblaze_mcs:1.3

General Purpose Input 1
-
use GEp <

Hum@er of Bits

General Purpose Input 2

Use GFI

Number of Bits |32 -

GFI Interrupt  []

General Purpose Input 3
Use GPI

Number of Bits |32 -

GPIInterrupt []

General Purpose Input 4
Use GPI

Humber of Bits |32 -

GPI Interrupt  []

INTC_|

Generate H Cancel H Help

GPI D¥E7E

View Documents

1P Symbol g % ERE -
WCQ . MlcrOBlaze Mcs xilinx.com:ip:microblaze_mcs:1.3
R Sl

mcs | uart | Fr | P | cro [ GRIQ [nterrupts’

- v~-—,
External Interrupt Inputs LGEN
Use External Interrupts /! 1

' 1

Mumber of External Inputs sl
\

Level or Edge of External Interrupt: 00000 1

Positive or Negative External Iﬂterru;‘s OxFFFF ”
\

| ~=

BExternal Interrupt Information

The external interrupt inputs provide 16 independent event signals from external sources. Each interrupt can be triggered on rising
or falling 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 hexadecimal values determine whether each individual input is high level sensitive, low level sensitive, rising edge
triggered, or faling edge triggered.

The external interrupts are fully programmable, and are supported by the 10 Module driver. The software can be setup to call a
user interrupt function when an external interrupt occurs.
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XIZ Xilinx Software Development Kit (LA SDK) TY 2 k7 24EY ET,

‘Workspace Launcher

Select a workspace

Xilinx SDK stores your projects in a folder called a workspace.
Choose a workspace Fold g e sl i mecemme = - -
-

~——
'

-
ﬂbrks&g‘ C:¥de5igm#nb7mc575y5¥adk¥work5pace - ‘f‘ Browse...
L]

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

I —

SK ZH2ENTHET—I AR—RZEZIRENERINE T, %ET 7 +J/L4 /sdk/waorkspace X TE

> 4

@ C/C++ - Xilnx SOK oo s
File | Edit Source Refactor Navigate Search Run Project Xilin el
g rofect ipxJools wlVidou LS
New AltsShift+N » K}\pp\icﬂtion Project ‘, R
Open File... Support Package - P
pe B~varisgpotpockoe | _ == B
Close ctrsew |3 Project...
Close All Ctrl+Shift+W | % Source Folder
Save Ctrl+S m; el
Save As... |£<|> Source File
Save Al Ctrlsshiftys | 8] Header Fle
Revert [ File from Template
& Class
Move... .
Rename... 2 4% Other.. Ctrl+N
Refresh F5
Convert Line Delimiters To >
Print... Ctrl+P L
Switch Workspace 3
Restart
g2y Import...
E£3 Export...
Properties Alt+Enter
Exit
‘ Questions. Comments.

FROVI Loz 7TO0 ) MERK '

i e
Application Project G
Create & managed make application project. f 7
B

¥ Use default location
Cr¥designémb_mes_sys¥sdibworkspace
-y
i hal -
-
Target Hordwarg® ~ -~
Hardware m@m [2c702_hwe_platform(pce-defined) £N -

C . l ZC702_hw_platform(pre-defined)
ZC706_tw_plotformipre-defined) 1
N\ zed_bw_piatformipre-defined)
Torget Softnor ~

05 Pitform M.e. - - -]

-
= -
Language @C OCes o

Board Support Package @ Create New

18812 TargetHardware Z 3R TEET 5 '



& New Hardware Project

New Hardware Project

=
.
.
Create a new Hardware Project. I::' .I

o —
t 'Ero]ect name: mb_mcs_sys_hw

-~

\

~ - -
- -
Use gelga-ulnoca o -

Location: | C:¥design¥mb_mcs_sys¥sdk¥workspace¥mb_mcs_sys_hw Browse...

Chooze file system: |default

Provide the path to the hardware specification file exported from Project Navigator or XPS.
This file usually LpsiagnesDis oK mer e refolermcletiwe bl i (25 project location.
h-Mcation file and associated bitstream content will be copied into the woﬁ!s.ﬂag\

-~ ign¥mb. ¥ dir¥mb. sdk.xml
WH -m-fmcsfsys ipcore_dir¥mb_mes_sdk.xm

- ey s
» Bitstream and BMM Files o o e —————

-

@ { Finish ] [ Cancel

SOKDEEFTH/N—Foxz77O00 Y FRIEE
xIm 774 )L (E&ETZ 7 LA /ipcore_dir/mb_msc. sdk. xml) $§5E

New Project

Application Project -
Create a managed make application project. @

‘—_———-—----‘
' Y
« Project name:  hello_world_sw1 "

kT ——

Use default location

Location: |C:¥design¥mb_mcs_sys¥sdk¥workspace¥hello_world_sw1 Browse...

Choose file systemn: |default

Target Hardware

Hardware Platform ’mb_mcs_sys_hw - ]

Processor ’mb_mcs - ]

Target Software

OS5 Platform lsta ndalone - ]

Language O C++
Board Support Package @ Create New  hello_world_swi_bsp

Use existing

—
- 5\

@ < Back (: Next = ]) [ Finish ] ’ Cancel

v
~~————”
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Templates
Create one of the available templates to generate a fully-functioning application project. '&
Available Templates:
Dhryston;__—————————————-__~ Let's say 'Hello World' in C. -
PPSTy Application ™~
|} Hello World )
M omsog, - -
Per\pheralTegs---_---------__-_
o
.y
,” N\
@ ‘ < Back || MNext = (LI Einish IJ’ Cancel ]
~ o
S =="

\l

7__

JL—KIZHello World#iR#&. FinishZ 42 ) wo TY k770519 FHAERREN S

Eile Edit Source Refactor Navigate Search Run Project Xilinx Tools Window Help

Nr-riEalE DiERI@  @-8-F-6- R-8- $-0-Q- IS ms (/e
BEm #-d-ve--

[25 Project Explorer &2 =d By, = O|[g= out 2 Ma] = 0|[F welcome 2 =0
| ¥~ ’:“V de "platform.h" \\ - LR o %~ {it A A
nclude "xbasic types.h" 7
@hfl\ofmrldjwl #include "XIOModule.n N U stdoh
¥, Binaries int main() \ 2 platform.h eCLIPSEeCAN
Includes 4 1 & xbasic_types.h += BOSTON 2013 |
(= Debug I 132 uDevId = XPAR ICMODULE \ 51 XIOModule.h March 25-28 ‘
& sre /] XICModule mcsIOMdule: “ o maing : int
1 init_platform(); '
¢ helloworld.c 1 //MicroBlaze MCS ICModule ] Home Downloads Users N
[0 platferm_cenfig.h 1 XICModule_Initialize (amcsI(
[@ platform.c //set GPOL
@ platform.h ‘ XICHodule DiscreteWrite (&mc ’
- \ //UART
&) Iseript.ld \ print ("Hello Worldin\z"):
[l hello_world_sw1_bsp cleanup_platform(};
@ mb_mcs_sys_hw \ return 0; /
=] system_bd.bmm \\ ,/
[ system.xml 7 P@ - 3
[ Problems | & Tasks | B Console 2 ™. E F'ropemes} - Ter'mmaq =g
C-Build [hello_world_sw1] G B Bk B
ELF file ¢ hello_world swl.elf

elfcheck passed.
Finished building: hello_world_swl.elf.elfcheck

s @

0® ‘ Writable | Smart Insert

SDK @ Hel loworld. c IZ2& > O— KF—4 M mb_mcs_sys/ Hel loworld.c DARZEEELt—TF5¢&
EJL ENETEIHN,
EFTFVI LD TDT 74l (sdk/workspace/hel lo_word_swl/Debug/hello_word_swl.elf) AMESLN B,
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[ | View {B Transcript » Start 6 E Summary jron
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-] Show Warnings “|[Er
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Console +085 x

i) INFC:HDLCompiler:1845 - Analyzing Verilog file "C:/dasign/mb_mcs_ﬁys/mb_mcs_sys.v" into library work -
i) INFO:HDLCompiler:1845 - Analyzing Verilog file "C:/design/mb_mcs sys/test_mb mcs_sys.v" into library work |:|
1) INFC:ProjectMgmt - Parsing design hierarchy completed successfully.

i) INFO: HDLComp1ler 1845 - Analyzn)g Ver1lag file "C /des1gn/mb mes sys/mb mcs_sys.v" into library work e

[ 3

. GConsole |_6 Errors |_!5 Warnines Ilﬁ Find in Files Results

ProjectNavigator TTcl a<w > FZFERATESHL ST Tcl Console #XRRT 5
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gf Wiew: @) Imp\ementatlon (3] ES\mulat\on 150 .UART_Rx (UART_Rx), // input URRT BRx
H h 151 JUART_Tx (UART_Tx), // output UART_TIx
dg| | Hierarchy 152 .FIT1_Interrupt(FIT1 Interrupt), // output FIT1 Interrupt
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microblaze_mcs dat® g Added "-bd” options ta - L
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