MicroBlazeMCS v 7 FEAFMHmARI T —2 DEWNA

T7A4IL—&

- mb_mcs_sys. v by TEEE

- iobus_reg. v HEL XA ERE

- iobus_bram.v.  JAwY RMMA 2 —7 z—X[ERK

- user_module.v  F/\v 4 EEE

- test_mes_sys.v TR MRUF

- mb_mcs_sys. ucf EVEEBHE

- led_swl.c 0ED21— ) ABE#HFERDOLED S4TCY—Xa—F
- led_sw2. ¢ LORABEEEEAHFDLED S4TCY—RXa—F
-int_swl.c  BIYAHEBEHEZEACY—Xa—F

REEHE
AKT—2DFEANEEE L THRELEBEVLEZICONT, (B) UFEHLY LU EEEE—UERE
EWEFA, EEE  HBEFA fogabhmwr-Isi.co. jp

FIE
- SREtH 7 4 )L mb_iobus/mb_mcs_sys #{ER T %
-REEOFTO0—KFT—4 mes_soft_data MTFICHH Verilog-HDL v —R & UCF 274 L%
mb_iobus/mb_mcs_sys ~a E—
- IREEZ # XIL_CG_LOAD_ALL FAMILIES A SRE SN TH WG IFRELZHZFEMT S

AV MA—INRRLDVRTLEEF 2 T A >V AT LSV AT LAOFERRERREEH—
AY—REER - FIREI Vv

FLLNI—H TR [
THEE(N): ¥IL_0G_LOAD_ALL_FAMILIES
FEIE(: true

[ ok | [ #Feutl |

%4 - XIL_CG_LOAD_ALL_FAMILIES f& : true Z#AALTOK
« ProjectNavigator #&E L E£ 9,
ABA—FrAZa—ph5 [XilinxDesign Tools] — TISEDesignSuite 14.4) — TISEDesign Tools] —Project
Navigator] Z&BLFT,



- FRRA IO ) MERL
s Ses
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ZIEW Edit View Project Sourg Process Tools Window Layout Help
AR AR RED:
+08 %

[Ds  Open Project...

| o
- - W
E Open Example... @ Simulation ==
Project Browser... il @
Copy Project... 9
4 Close Project £ C5
1 b_mcs_sys.v) i
£ [ New Ctrl+N s (mb_mcs.xco) %
3 Open... ctrleo Ibus_reg (iobus_reg.v) ¥
iobus_bram (iobus_bram.v) - | O
Close il
»
—| || save Ctrl+S
2 Save As... 7 -
A9 saveal Eports \i

Print Preview...

| L Print... Ctrl+P
Recent Files b ind File = L
E | @ Libraries pin]
|E Recent Projects 2
X Exit Analyzing Verilog file "C:/design/mb_icbus/mb 1

ing design hierarchy completed successfully.
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File—New Project s&iR

- Mew Project Wizard

Create New Project

Specify project location and type.

Enter a name, locations, a 1SR P e apsiact
- hin ~

s ~
Matme: /’mb_mcs_sys \\

Location: I Ij¥home¥design¥m5_inbus¥mb_mcs_sys 1

a[al

Work ing Dire&ory: Di¥home¥dezien¥mb_iobus¥mb_mcs_svs Vi
E 2

Description N .
Lk P \N ”
~.—————’

Select the tvpe of top-level zource for the project
Top-level zource type:
[HDL [=]

o

Cioetis (
N V4

T

TJOoxy bREFRITHILIIEE
702 x4 b4 : mb_msc_sys
HEto+ LA EE
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@ o Mews Project Wizard

Project Settings

Specify device and project properties.
Select the device and dasign flow for the project

oy ~
3 -~
Property Name £ Value N\
Evaluation Development Board I, | Mone Speci'ﬁed “
Product Category I All 1
Family I Spartans 1
Device | XCesLXo "
Package \ C5G324 Y
Speed \\ -2 ,I
b ’
et SR
Top-Level Source Type HDL ™=

Synthesis Tool |XST (VHDL/Verilog)
Simulator ISim (VHDL/Verilog)
Pretarred Language Verilog

Property Specification in Project File Store all values
Manual Compile Order ||

VHDL Source Analysis Standard VHDL-93

Enable Message Filtering ]

[ EEIEIE ) R EIE,

,¢——~~\
([ hee ) Goreel |
Smm=r

—_

TINAREE LXOTa1 o O0KR—FIZEHET.

Next 2 1)w¥

@ o MNew Project Wizard

Project Summary

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

Project:
Project Hame: mb mcs sys

Dezcription:
Top Level Source Type: HDL
Device:

Device Family: Spartang
Xc631x3
c=g324
-2

Device:
Package:
Speed:

Tap-Level
Synthesis
Simulator:

Source Type: HDL

Tool: XST (VHDL/Verilog)
ISim (VHDL/Verilog)
Preferred Language: Verilog

Property Specification in Project File:
Manual Compile Crder: false

VHDL Source Analy=is Standard: VHDL-93

Meszage Filtering: diszabled

Project Path: D:\home\design\mb icbus\mb mcs sys
Working Directory: D:\home‘design\mb icbus‘\mb mcs sys

S5tore all values

»

m

/’— ‘\\
( [ Finish ]‘i Cancel
\; 4,

Finishxo1)vs
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Design Properties...

| o Start | Eg D I 1 |

Tel Conzole

08 x

Command> |

‘@ Tel Conzole r@ Console |° Errars |‘A Warnings |m Find in Files Results ‘
Add an existing source file to the project

B T—A2ZEMLZET, Project—Add Source % &R '

Subversion
Ffaxzb
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. Adding Source Files...
The folloving allows vou to see the status of the zource files being added to the project. It also allows vou to specify the
Dezign View agzociation, and for WHDL zources the library, for sources which are successfully added to the project.

File Name Association Library
1 () iobus_bram.v AII’,——~~ [=] work [=]
2 @ iobus_reg.v A N [ ] work [+]
3 @ mb_mcs_sys.ucf  # Implementation \ [=] work [=]
4 (@ mb_mes_sys.v Al 1 [ =] work [=]
U
5@ test_mh_mcs_svs.v\gimulation 7 || work [=]
e

6 (@ user_module.v AMse—=”"  [o]work [~]
#ddine files to project: | = |E of 6 files (0 errars)

( oK » [ CGancel ] [ Help l

mb_mcs_sys. ucf (A4 > FTY AVF—2 3 0 THEHAT ADT Implementation Z35%E
test_mb_mcs_sys. VIET R MARUFLEDT Simulation #iEE. KEH U v

-

_# 15SE Project Navigato @.@(ﬁ—_[):%meaéd.esl iobus¥mb_mcs_sys¥mb_mcs_sys.xise - [Design Summary] EI
¥ File Edit Vieyd BEiEZe8] Source Process Tools Window Layout Help EEE

EL 1k . AR BET] #R[ P LY
i - - i i - z -
Dezien Exﬁdﬁw@_ " - Design Overview ol mb_mcs_sys Project Status ol
[ Yl () @ lirglts Add Copy of Source... ~B summary Project |mb_mcs_ |Parser Errors: Mo
& | Hierarchy - - [] 10B Properties File: sysxise Errors
= New VHDL Library... [ Module Level Utilization =| | [Module |mb_mcs_ |Implementatio | New
il d ry: _mes_ | Imp |
mb_mes_s | ile ord - [} Timing Constraints Name: |sys n State: £
= | & €3 xchslx8-29 Manual Compile Order D) Pinout Report - -
i . R out Report Target |xcislxd * Errors:
iy =] b.| Import Custom Compile File List... [ Clock Report Device: |2csgd2d
El ic Timi . Product |ISE 144 * Warning
— Disable Hierarchy Reparsing ~(@ Static Timing Version ’ e
Force Hierarchy Reparse p- Errors and Warnings :
RE
~[B Parser Messages Design |Balanced * Routing
P | € Mo Processes | Cleanup Project Files... - [ Synthesis Messages Goal: Results
— - [] Translation Messages - .
I?t Processes: mb_m Archive... Desien | Hilinx * Timing
Ert : Design lesign Properties + || |Strateg |Detfault Gonstra
X i = - H -
% Design Generate Tcl Script... . [F] Enable Message Filtering y: gliu nlocke ints:
el User Ca Design Goals & Strategies... ptional Design Summary Contents i Environ « Final
m Synthes -] Show Clock Report ment: Timing
Implem = Design Summary/Reports - [] Show Failing Constraints Score:
2 fanara Design Properties... - [ Show Wérmngs i e
o Start | B3 Desig . Design Summary m
Tcl Console «+08 X

GCommand>

|E Tel Cansale Conzole |° Errors |_ﬂ Warnines |Iﬁ Find in Files Results |

Add a new source to the project

Project Navigator T MicroBlaze MCS #31Bi09 %, Project—New Source %:EiR
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= Mew Source Wizard

Select Source Type

Select zource tvpe, file name and its location.

BMM File

&= ChipScope Definition and Cennection File
Lol B e B B T OTSTr AT P = ey
< ’CLIP (CORE Generator & Architecture W|zan;|),’
(i PIERT e == o o = =

[#] Schematic 3 o i

[=] User Document ’Eﬂ;nﬂm- ~~N~

Verilog Module ,’ |mb_mcs \\

[¥] Verilog Test Fixture [ | Logation: \

:Egt Ei;:fl:'l:r \\ ~J§¢!I"1|3me¥c|e:;|gn¥mb |ohus¥mb mes, sys¥|pcore d)’b
S

[F] VHDL Package S ===

[ VHDL Test Bench
Embedded Processor

Add to project

AT R

IP(CORE Gener---&%2 1) v LTREIR, J74I)LE&ZE mb_mcs IZHEE. Next 0 1 w4

e
@ - Mew Source Wizard
SelectIP
Create Coregen or Architecture Wizard IP Gore.
Yiew by Function Wiew by Mame
Name “ Version AXI4 AXI4-Stream  AXI4-Lite Stat *

|7 AXI Infrastructure

@'r
=]

7 Ei

AN Perlpheral

pedfdssor N
" MicroBlaze MCS 1.3

-4 Fh}a Eeatures and Design”

' Math Functions |

' Memories & Storage Elements

' Standard Bus Interfaces
n 2

Search IF Catalog: | _

[T &I TP versions [] Only IP compatible with chosen part

f‘-‘\

( ’ Hext ] 'b Cancel

MicroBlaze MCS;EIRL TNext =2 1) w¥
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@ e Mew Source ‘izard

Summary

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

Add to Project: Yesz
Source Directory: Dihome¥design® mb_iobus¥mb_mes_sys¥ipoore_dir
Source Type: IP (CORE Gererator & Architecture Wizard)

Source Mame: mb_meczxco
Core Type: MicroBlaze MOS; Version: 13

" ——— ~.
( [ Einizh ]‘i Cahcel
S /

P
_— -

Finish 4 1) w4 T CORE generator A#ZEf

==

<] MicroBlaze MCS =
View Documents
1P Symbeol 8 X

logiCFE MicroBlaze MCS

-

mcs [puart | Fr | P | GPo | 61 | interrupts |

~
.Co-n:p;mnt Name | mb_mcs MicrE’aze

Micro Controller System

xilinx.com:ip:microblaze_mes:1.3

-

Instance Hierarchical Design Nam}’mcs_ﬂ \\
Input Clock Frequency (MHz) 4 1000 '\
Memory Size I [32¢8 > -]

L)
Enable IO Bus 1
Enable Debug Support 1
Debug JTAG User-defined Regigter [USERZ .’ v]
Enable MicroBlaze Trace Bus \ (=] ,’

4

N
FlanAhead & Project Navigator [nfor‘rrfﬂm-!f 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. tclin the Td console.

+Before generating the bitstream, tool options should be updated to indude 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, induding how to handle more than one MicroBlaze MCS core in a project.

Generate | [ Cancel | [ Help

MicroBlaze MCS M E AL E



View Documents
1P Symbol 8 X
UART_Tx
I pt
INTC_ 3 INTC_IRQ
10_BUS
TRACE

logiC [Pt — MicroBlaze MCS

e

| mcs i\UART T | P [ Gro [ ot [ mterrupts |

xilinx.com:ip:microblaze_mcs:1.3

-
Universal Asynchronous RECM@ smitter

Enable Receiver V4
Enable Transmitter l4

Define Baud Rate

Programmable Eaud‘iate '

Number of Data Bits |
\

Use Parity ~

4
_’—
Even or Odd Parity \Bﬂ -

Implement Receive Interrupt
Implement Transmit Interrupt

Implement Error Interrupt

Universal Asynchronous Receiver Transmitter Information

The Universal Asynchronous Receiver Transmitter (JART) 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 1f0.

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 ] [

UART DE%E

View Documents
1P Symbol 8 X
UART_Tx
FIT1_Toggle
INTC_ INTC_IRQ
10_BUS
TRACE

logiC [Pt P MicroBlaze MCS

xilinx.com:ip:microblaze_mcs:1.3

i 1
Mcs | uarTS| FIT [P | GPO | GPT | nterrupts |
-

Frt | Fm2 | Fma | Foe |

-

Fixed Interval Timer 1 - ~
Use Timer U4 \\
Number of Clocks Between Strobes 100000000 Hpnge: 3..2147483647
Generate Interrupt \ ,’
S -

~~-—‘

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 occurs.

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

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

Generate ] [ Cancel ] [

FIT DtE%E




View Documents

TP Symbal

UART_Rx FIT1 Toggle

PITi_Toggle
> PIT2.]

mngQ;}'Rf

MicroBlaze MCS

| mcs | uagred ofmm | P | PO | GPI | nterrupts |

PIT 1 &2 FI3 PIT 4
N

Programmable Interval Timer 1 PanlS

Use Timer Y} S
Number of Bits for Timer | |32 -
Shall Counter Value Be Read*le ]
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 & user interrupt function when a timer expires.

xlinx.com:ip:microblaze_mes:1.3

Generate H Cancel H Help

PIT tE%E

View Documents

TP Symbal

UART_Rx FIT1_Toggle

PITi_Toggle
> PIT2.]

INTC_Intem

mngQ;}'Rf

MicroBlaze MCS

P ambS

| mcs | uart | Fm | P cro L:GPI | mterrupts |

~
General Purpose DWT \\ -
Use GPO 1 \

Initial Value of GP®, UxﬂUUUUUUW

-
General Purpose Qutput 2

Use GPO
Number of Bits 32 -

Initial Value of GPO | 0x00000000

General Purpose Output 3
Use GFO
Number of Bits 32 -

Initial Value of GPO | 0x00000000

General Purpose Qutput 4
Use GFO
Number of Bits 32 -

Initial Value of GPO | 0x00000000

xlinx.com:ip:microblaze_mes:1.3

Generate H Cancel H Help

GPO DE&E




View Documents

IP Symbol

WC‘Q’RE

MicroBlaze MCS

PLIY
mcs | uart | F | P | crof| 6P \mterrupts |

xilinx.com:ip:microblaze_mcs:1.3

General Purpose Input 1 LS

-
lmecg’ ~

GPT Infergupt A
g‘ P

General Purpose Input 2

Use GFI

Number of Bits |32 A

GPILInterrupt  []

General Purpose Input 3
Use GPI

Number of Bits |32 -

GPI Interrupt  []

General Purpose Input 4
Use GPI

Number of Bits |32 -

GPI Interrupt  []

Generate ][ Cancel H Help

GPI D#E7%E

View Documents

IP Symbol

WC‘Q’RE

MicroBlaze MCS

o=

mes | uart | Fr | e | ero [ errf Lnterrupts)

xilinx.com:ip:microblaze_mcs:1.3

-~ -
External Interrupt Inputs

Use External Interrupts
Number of External Inputs

Level or Edge of External [nterruptsl 0x0000

" —
Positive or Negative External Interrup§s  0xFFFF 7
\

~ ,
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 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 calla
user interrupt function when an external interrupt occurs.

[ Generate ] [ Cancel ] [ Help

)
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Design E}Mﬁﬂ&— — - Design Overview Il mb_mcs_sys Project Status i
D e @Imple e % ?gss:f;rriec ::[riec‘ mb_mcs_ |Parser Errors: Eo
EE Hierarchy opertiss | ile: sysxize rrars
mb mcs New VHDL Library... - [ Module Level Utilization " || |Module |mb_mcs_ |Implementatio | Mew
] mb_mes_ : -~ [} Timing Constraints Name: |sys n State: 3
— | & £ xc6sixa-20 Manual Compile Order - - -
R . L [ Pinout Report Tareet |xchisl<d- = Errors:
i =] mb_| Import Custorn Compile File List... [} Clock Report Device: |2ceedld
&l PR Product |ISE 144 « Warni
— Disable Hierarchy Reparsing G static Timing VLO,S';:,. ’ S;ammg
Errors and Warnings -
v | Force Hierarchy Reparse 5 M
[E Parser Messages Design | Balanced * Routing
P | €2 Mo Frocesses | Cleanup Project Files... ~ [ Synthesis Messages Goaly Result=
— - [ Translation Messages - .
%‘t Processes: mb_rm Archive... Design | Xilinx * Timing
lesign Properties = | ||Stratee |Default Gonstra
= - i Design ! Generate Tel Script... "] Enable Message Filtering |1y Gl ints:
Design - - L d
% ﬁ User Ca Design Goals & Strategies... ptga;hiejliﬁ:::;: Contents \; Environ « Final
- A na
m 0 Synthes i ment: Tlmln_g
0 Implem § Design Summary/Reports - [] Show Failing Constraints Score
BY  anars Design Properties... ~[C] Show Warnings . -
|’ Start | E  Desia | ' | . Design Summary BJ
Tel Console +08 X
Command>
‘E Tel Gonzale Console |° Errors |_ﬁ Warnines | {98 Find in Files Results |
Add a new source to the project
“ N . R
70w % RAM DYERL. Project—New Source Z iR
= e

o Mew Source Wizard

Select Source Type

Select source tvpe, file name and itz location.
BMM File

€~ ChipScope Definition and Connection File
| Fra e ST TR OH CONStraines TS ™ = =

S g IP(CORE Generator & Architecture Wizquis N

BN gy RS i
[©] Schematic

[£] User Document L
Verilog Module ram.82.512m )
[ verilog Test Fixture Lo = = = =
M homeHdesierimb_iobuskmb_mos sys¥poore dir | ]
[ VHDL Library : e ol o il il

[F] VHDL Package

[y VHDL Test Bench
Embedded Processor

Eile name:
=T

fidd to project

-,

T T ]

o ——

IP(CORE Gener---%#%4 1) v LTEIR, 774 JLAIZ bram_32b_512w Z35%E. Next 201U v ¥



@ o heww Source Wizard

Select IP

Create Goregen ot Architecture Wizard IP Core.

Wiew by Function ._\.Fiew by Hame
MName “  Version AXI4 AXI4-Stream AXI4-Lite *
= FIFOs
—/ Memory Interface Generators

<7: Block Memory Generator ') 7.3

: -

T OTstribn receMerOry BEherator 7.2 |

|~ Standard Bus Interfaces
#- | Video & Image Processing |

=

-

5}

| T ] 3

Search IP Catalog: Cilear

[ All TP versions [] Only IP compatible with chosen part

[ Hext ] l Gancel

Block Memory Generator i ERL TNext =40 v ¥ .

@ s Pew Source Wizard

Summary

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

Add to Project: Yes
Source Directory: D¥home¥dezign¥mb_iobus¥mb_mes_sys¥ipcore_dir
Source Tyvpe: IP (CORE Generator & Architecture Wizard)

Source Mame: bram_32b_ 512w xco
Core Type: Block Memory Generator, Wersion: 7.3

L1 =

-

Finish &% 1) w49 % & CORE generator H#2E)

)



%] Block Memory Generator [r=r
Documents  View
IP Symbol

lgiC.7*  Block Memory Generator

xilinx.com:ip:blk_mem_gen:7.3
Component Name | bram_32b_512w

)mee
l Natw& 0 AXH
SN’

Mode | Stand Alone h

Native Interface Block Memory Generator (BMG) are the original standard BMG functions delviered by the previous versions of the LogiCORE Block
Memory Generator (prior to v6.x ). They are optimized for data storage, width conversion, and clock domain de-coupling functions..

ADDRA[3.0]: DOUTA[15:0]
DINAJ15:0];

Native Interface BMG cores can be customized to utilize Single Port RAM (SF), Simple Dual Port RAM (SDP), True Dual Port RAM (TDP) and Single!

Port ROM (SP ROM) configurations. In addition, Mative Interface BMG core also support features such as SoftECC/ECC, Pipeline Stages and file
based Memory initialization.

-
< Back Pagelofr‘[ Next = H generate” Cancel H Help
~

4 1P symbol | “J  Power Estimation ‘

JOYyS I RMA 2 —T 1 —ADKE

%] Block Memory Generator [r=r
Documents  View
IP Symbol

iCaPE
LQQJC-\_ b BIDCk Memory Generator xilinx.com:ip:blk_mem_gen:7.3
P il
Memory Ty‘} [True Dual Port RAM )
- =
Clocking OptioE™ ==

ERUTION (Potential Collision Issue): Refer to UG383, 'Conflict Avoidance' section while using TDP Memory, with Write

Mode = Read First in conjunction with asynchronous clocking
[} commeon Clock

ADDRA[E:0] DOUTA[15:0] Addressing Options
R [”] Enable 32-bit Address

ECC Options

ECC Type Mo ECC

Use Error Injection Pins | Single Bit Error Injection

Write Enable
——— iy,
DOUTE[15] (’ Use Byte Write Enable®
ADDRB[E:0] ~ Byte Size b|’ts 3

DINE15, S ==
[7 0] Algorithm

Defines the algorithm used to concatenate the block RAM primitives. See the datasheet for more information.

Minimum Area

Low Power

Fixed Primitives
Primitive (Write Port A) : 8l

Actual Primitive(s) Used : Ho:2, Bl

-
Page 2 of f| Mext> [f Generate | [ cancel || Help
o ]

4 1P symbol | “J  Power Estimation ‘

AEYDR A THRE



IP Symbol 8 X

DINB[31:0];

mgj(: s‘fRf

Fort A Options

Write First
Read First Use ENB Pin
No Change
RaminlN
4 1P Symbol | Power Estimation | RIRE °f5‘\ﬂ:’“:, Help

Block Memory Generator

xilinx.com:ip:blk_mem_gen:7.3

Memory Sia@ ™= &

Read Width: |32

Read Depth: 512

Write V'dth 32 1 Range: 8..4096

Write D&{w 512 ’ Range: 2..9011200
b4

]
Operating Mode Enable

Write First Always Enabled

Use ENA Fin

Read First

No Change

Port B Options

Memory Size

Read Width: | 3.

Read Depth: 512

Write Width

Write Depth: 512
Operating Mode Enable

Always Enabled

T—AME. T-2EDEE

IP Symbol 8 X

DOUTA[21:0]

DOUTE{21:0]

ADDRE[B:0]:
DINB[31:0];

RSTE

mgj(: s‘fRf

4 1P symbol | “J  Power Estimation ‘

Block Memory Generator

xilinx.com:ip:blk_mem_gen:7.3

Optional Output Registers
Port A
Register Port A Output of Memory Primitives
Register Port A Output of Memory Core
[] Register Port A Input of SoftECC logic
[] Use REGCEA Pin (separate enable pin for Port A output registers)

Port B

Register Port B Output of Memory Primitives

Register Port B Output of Memory Core

[] Register Port B Output of SoftECC logic

[] Use REGCEB Pin (separate enable pin for Port B output registers)

Pipeline Stages within Mux |0 - | Mux Size: 1x1

Memory Initialization

Load Init File

H Browse H Show ‘

Coe File |nu_cue_ﬁ|e_\uaded

Fill Remaining Memory Locations

Remaining Memory Locations (Hex) |U

Next =

Page 4 of 6
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_» ISE Project Navigator (P.49d) - D:ﬂnm&dﬁg‘#ﬁb_fobn&lémb_mm._sﬂwb‘mm_sys.xhe - [Design Summary (Implemented)] (=N Eeh =<

% File Edit View Project Source oce Tools Window Layout HMglp E"E"E
DBEA %00 e m=n se[rce]o
-~ - -
[ Desian ?{: RUN ™ - Toerview mb_mcs_sys Project Status (07/10/2013 -
L] Wiew: @ @Implementat\un (@) @Sim ReRun ummary 12:08:15) @
DB Properties Project |mb_mcz_ |Parser Errors: |MNo
Hierarch L roj _MCE_
/ Rerun Al odule Level Utilization E | ||File: sysxise Errors
q rI'ICS_O - mb—n_-lcs (mb_ E{: Stop iming Constraints Module |mb_mcs_ |Implementatio |Placed
- iobus_reg_0 - iobus_re e EE(E en nout Report Mame: |sys n State: and
= =] iobus_bram_0 - iobus_ Hr T Current bate lock Report Fouted
& (:" bram 32b 512w u Force Process Up-to-Date ack Repol Target |xclizbd- * Errors:  |No
=l Lser moEuIeI) usgr’ itatic Timing Device: |lozgild Errors
- - T|{ Process Properties... d Warnings Product |ISE 144 « Warning |32
v |« m {=rriarser Messages Version = Warnings
= X g (32 new)
| ) No Processes Running ~ [] Synthesis Messages Desi Bal d Routi Il
) X esign | Balance * Routing | All
?t Proc : mb_mes_sys ~ @ Translation Messages T ||| Goal: Results |Signals
BS5ES! _Mes_ - - - : Complet
S| @ 2.1\ Synthesize - XST Design Properties el
— i “-[] Enable Message Filtering Pouted
g #2.1\ Implement Design ontionsl Desian 5 Contents |2
o ptional ign Summary Conten = ||| Design | Xilinx * Timing |All
- [ Generate Programming File = [ Show Clock Report Strateg | Default Gonstra |Constrai
L] @ Configure Target Device sh Failing Constraints ¥ {unlocke ints: ntz Met
@4 Analyze Design Using ChipScope [ Show Fai '”9 nstrain d
Z - [[] Show Warnings ~ || Environ |System = Final 0 k%
|’ Start | =g Design ||E Filez | @ Libraries | | = Design Summary (Implemented) Ey
+0 & X

Tel Console

Command> |
Tel Conzale Caonsale |° Errors |L Warnings |m Find in Files Results |

Perform a complete implementation of the top module

A T)ATF—2320MFEIT. Process—Implement Top Module 245 1) w4

&IZ Xilinx Software Development Kit (L& SDK) TY 2 bz 7EEYET,

- SDK D #2 &)
AR —FAZa—Mm5 IXilinx Design Tools] — TISE Design Suite 14.41 — TEDK] — [Xilinx Software

Development Kit | ##EIL TS,

BEQIOIS LA
Altera
Digilent
Fenrir Inc
Tera Term
WinPcap
Xilinx Design Tools
). DocNav
|, ISE Design Suite 14.4
). Accessories
). ChipScope Pro
J. Documentation
). EDK
@ Xilinx Platform Studio FTIARETU S~
€ Xilinx Software Development Kit
) Documentation L) BEQTOIS I
s Tools Xilinx Software Development Kit

a2 bO-I0 )L

BICES




Workspace Launcher

Select a workspace

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

___-———————---——--__
— oy

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

ﬂbrkspac( “o ‘¥home¥design¥mb_iobus¥mb_mcs_sys¥sdk¥workspace - = N\ Browse...
~

~ -
T —— — -

[ OK ] ’ Cancel ]

SOK ZR2ENT 5 & T— IV AR—REHEENEREINFET,

b o

D C/C++ - Xilink SDK

Edit Source Refactor Navigate Search Run

Project Xilinx Tools Window Help

New Alc+Shift+N » [ &) Application Project R
Open File... il, Board Support Package yl
iy 3 Tl
Close i | 2 (Bect.
Close All Ctrl+Shift+W | &% Source Folder
Save Cirleg |CF Folder
S e [¢] Source File
Sz 5. - .
Save Al Ctrl+Shift+s | 8 Header File
Revert [ File from Template |
(& Class 1
Move...
Rename... 2 9 Other.. Ctrl+N
Refresh F5
Convert Line Delimiters To »
Print... Ctri+P
Switch Workspace 3
Restart
f2g3 Import..
3 Export...
Properties Alt+Enter
Exit
| 4| 1 r
=4

HFROAR— KYHR— by 45— 4B/, File—New—Board Support Package

et 7 4+ LA /sdk/workspace EERTE

Mo Hardware Platforms in the Workspace

SDK requires a hardware platform specification to support application develepment. The hardware platform specification is exported by
either Project Mavigator or Xilinx Platform Studio. Currently, no hardware platforms have been brought into the workspace. Select 'Specify’

to specify one now, or 'Cancel' to cancel the wizard.

sl

[ Specify ] [ Cancel

Hardware Platform 2 E&HJ AHEHINNDZD T, specify Z:BIRLTEERT S

)




New Hardware Project

New Hardware Project

Create a new Hardware Project.

|

Project name: mb_mcs_hw

Use default location

Location: | D:¥home¥design¥mb_iobus¥mb_mcs sys¥sdk¥workspace¥mb_mcs hw

Choose file systern: |default

Provide the path to the hardware specification file exported from Project Navigator or XPS.
This file usually resides in SDK/SDK_Export/hw folder relative to the XPS project location.
The specification file and associated bitstream content will be copied into the workspace.

D:¥home¥design¥mb_iobus¥mb_mcs_sys¥ipcore_dir¥mb_mecs_sdk.xml

» Bitstream and BMM Files

Browse...

@ [ Finish ]

Cancel

SDK DEET H/N\—FKHz7700xzH FERIEEE
xml Z274IL(E&ET T 7)L% /ipcore_dir/mb_msc. sdk. xm|) 35
Finishx21)vs

New Beard Support Package Project
Xilinx Board Support Package Project
Create a Board Support Package.

Project name: sta ndalone_hsp_0|

Use default location

Location: | D:¥home¥design¥mb_iobus¥mb_mcs_sys¥sdlk¥workspace¥standalone_bsp_0 Browse...
Choosze file systern: |default
Hardware Platform: |mb_mcs_hw =
CPU: |mb_mcs
xilkernel Standalone is a simple, low-level software layer. It provides access
o basic processor features such as caches, interrupts and
«ceptions as well as the basic features of a hested environment,
uch as standard input and output, profiling, abort and exit.
® Finish ] I Cancel

R—FHR— bR T—CDER




Board Support Package Settings @

Board Support Package Settings m

Control various settings of your Board Support Package.
4| Overview
standalone_bsp_0
standalone
4 drivers 0S Type:  standalone Standalene is a simple, low-level software layer. It provides access to basic processor features
such as caches, interrupts and exceptions as well as the basic features of a hosted environment,
cpu 0S Version: 3.08.a »

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

Hardware Specification: D:¥home¥design¥mb_iobus¥mb_mcs_sys¥sdk¥workspace¥mb_mcs_hw¥system.xm|

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
[ Iwip140 1.03.a IwIP TCP/IP Stack library: IwIP v1.4.0, Xilinx a...
[ xilfatfs 1.00.a Provides read/write 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
[T xilmfs 1.00.a Xilinx Memory File System

@ [ oK ] Cancel

R—FKYR— bRy —CDF T avESR

C/C++ - Xilinx SDK
Edit Source Refactor Navigate Search Run _Projgctes Milies Zeals —iiindow Help

New AIt+Shift+ﬂ;>..@ Application Project = & o)
Open File... 7T B e Sep e Racken g == = = .
— . —
Close Ctrisw |C3  Project..
Close All Ctri+shift+w | &% Source Folder
Save Ctrl+S '{ Foldes
e A % Source File
Save Al Cirl+shift+s | [l | HeaderFile
: [ % File from Template
Revert bt
& Class
Move...
e e 4 Other.. Ctrl+N
Refresh F5
Convert Line Delimiters To 2
Print... Ctrl+pP
Switch Workspace »
Restart
g2y Import...
iy Export...
Properties Alt+Enter
Exit
| Questions. Comments._.

FHROVIbozF7TIOTD Y MMER. File—New—Application Project




New Project

Application Project

Create a managed make application project.

- T~

Q Project name: he\lo_world_5w1|

”
N
Use default location

J

Location: | C:¥design¥mb_wishbone¥mb_mcs_sys¥sdk¥workspace¥hello_world_sw1 Browse...
Choose file systern: |default
Target Hardware
Hardware Platform ’mb_mcs_svs_hw v]
Processor [mb_mcs v]
Target Software
05 Platform lstandalone v]
Language ©C++
Board Support Package @ Create New  hello_world_swi_bsp
Use existing
— D
Pl -~
@ = Back (L Next > } | Finish | [ Cancel

-
~.—-——’

Yo bhkhzz77AT xS F&IEFE hel lo_world_swi

Next #2 1Jw¥




New Project

= ==
Templates

Create one of the available templates to generate a fully-functicning application project.

(p

Available Templates:

Dhrysto;e___———-—-——-—-—-__- Let's say 'Hello World' in C.
Mpﬂ Application

-~
Hello World S
han:m@ts_
Peripheral Tests

-
-
i

o -y,

Next = ( i FEinish ‘]I,

'~
~

Cancel I

L
~.-——--—’

Fo7L—FkIZHello World#iR#%. FinishZ9 Vv sTY I rboz7700zH FAMERESH D,
JYI DT T7NDEFTIT7A)IL (sdk/workspace/hel lo_word_swl/Debug/hel lo_word_swl.elf) BAMEB5N B,

9



. ISE Project Navigator (P.49d) - C:¥design¥mb_mcs_sys¥mb_mcs_sys.xise - [Design Summary]
¥ File Edit Project Source Process Tools Window Layout Help
02 T . o< B P IS ¥ J
Design Toolbars » |y Libraries +008 X ¢ ', - Design Overview - _h -~
B il =
[] Miew Transcript v Start 6 - [E summary jﬂ'
" - [2] 10B Properties Plm
Hierarchy' Status Bal ind in Fil E
:g e v Status Bar v Find in Files Results ® B Module Level Utiliza— rlb
a3 l o
@ iy :1 Zonm , |v Files 6 -~ [@ Timing Censtraints ilm
o - v Warnings [ Pinout Report belll [24]c
Tl File/Path Display * |, Errors E - [8] Clock Report '[: N
= | Static Timing Fs
. ammﬂm~ | @ i
¢) Eals Alt+Left '— ~ — | = Errors and Warnings " i
v @ Go Forward A\t+R\gP‘\ @ - [8 Parser Messages xi
BRI - [@ synthesis Massages :
P T2 Mo Pre [J) Refresh Fs - [@ Translation Messages i
— m
'?t Processes: mcs_0 - mb_mcs [2]_Map Messages “Ilo |b
d
S| @ % CORE Generator Design Proparties =g,
— -] Enable Message Filtering 1 e
% Optional Design Summary Con--- |~ :‘ ®
m --[] Show Clock Report al:
[F] Show Failing Constrainks ;': i il
-] Show Warnings “[Ev
& Start ‘ B3 Desien ||®| Files I@ Libraties £ Desien Summary [
GConsole +08 X%
1) INFO:EDLCompiler:1845 - Bnalyzing Verilog file "C:/design/mb_mcs sys/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 |j
4 INFO: ProjectMgmt - Parsing design hierarchy completed successfully.
INFO: HDLCGI\IPllEI 1845 - Analyzlng Varilng file "C:/design/mb_mcs_sya/mb mes_sys.¥" inte library work i
7'" = ) ) - ) T »
Console |_6 Errors | _!3 Warnines I & Find in Files Results

Project Navigator ICE- T, Tel v FZEERATESKSITTel Console #FRTRT %

View—Panels—Tc| Console

_» ISE Project Navigator (P.49d) - D:¥home¥design¥mb_iobus¥mb_mcs_sys¥mb_mcs_sys.xise - [Design Summary (out of date)] EI
¥ Fle Edit View Project Source Process Tools Window Layout Help EE"E
IR IR Y Y - FEE I T IR Y
|Des|gn ~+08 Xl kJ‘l [ Design Overview * | mb_mcs_sys Project Status (07/10/2013 -
i ) - [E Summary 12:09:15) £
EE Hierarchy - @ 10B Properties L P[oj_ecl mb_mcs_ | Parser Errors: Mo
S — @ Module Level Utilization || |File: sysxise Etrars
% - 4] mes_0 - mb_mcs (mb_mcs.xco) | |= Timing Constraints Module |mb_mcs_ | Implementatio |Placed
= iobus_reg_0 - iobus_reg (iobus_reg. [#] Pirout Report Name: |sys n State: and
5 iobus_bram_0 - iobus_bram (icbus_| 5| [ Routed
- Clock Report T P E .
& 4 bram_32b_512w_u0 - bram_32t | — o arget |xchsl * Errors: |No
= ?E G} Static Timing Device: |2cegd2d Errors
user_module_0 - user_module (usel .| ¥5 . -
(- Errors and Warnings Product |ISE 144 * Warning |32
3 | Ul C [ - [@) Parser Messages Version s Warhings
— . : (42 new)
e ~ B Synthesis g=s Design | Balanced + Routing |All
% Processes: mb_mcs_sys - Translation Messages T || |Goal: Results |Siznals
" ] Complet
5L | @ e Synthesize - XST Design Properties o Il ely
= - |] Enable Message Filtering Bouted
%rt GO implement Design B Optional Design Summary Centents =| | | Desi Hili Timi Al
" " = esign iline * Timing |All
— 2] Generate Programming File = [7] Show Clock Report Strateg |Default Gonstra |Constrai
1 @ Configure Target Device — [ {unlocke ints: nits et
. . . - [] show Failing Constraints di
“.@%  Analyze Design Using ChipScope L. -
% - [[] Show Warnings ~ ||| Environ |System * Final 0 =
|, Start | B8 Design ||E| Files | I Libraries = Design Summary (out of date)
Tl Gonsole +08 X
microblaze mes datalmem: Added "—bd”_ optloﬁs to bitgen cammand line.
microblaze_mes_data2mem: Running “datalmem” to create simulation files.
micrablaze_mes_datamem: Bitstream do_es .n_ot exlst Nnt runmng da-t.aZmem to update bitstream =
mlcroblazelcs dats e wumlieme= - —— iy - -
Comgadid> microblaze_mes_dataZmem  edk/workspace/hello_warld_sw1/Debueshello_world_swl 2if ~\
mﬂ Gonzole |° Errors |J}. Warnings | it Find in Files Rasullﬂ—"
il T ———————

Tela<w o REFESTY IR I TEITI 7ML %EMMicroBlazeMCSD A E ) DHHMETER T 7 14 JLIZEH:
ERCR

Telav< oK

source ipcore_dir/microblaze_mcs_setup. tcl[Enter]

microblaze_mcs_data2mem sdk/workspace/hello_wor|d_sw1/Debug/hel lo_world_swl.elf[Enter]



o ISE Project Navigator (P.49d) - D:¥home¥design¥mb_iobus¥mb_mecs_sys¥mb_mecs_sys.xise - [Design Summary (out of date)] E]-@
i File Edit View Project Source Process Tools Window Layout Help
O ¥, ) ol | » = HE OIS ANP L
= -y . P— " -
Desien s g Ex s, | B Design Overview mb_mcs_sys Project Status (07/10/2013 -
Views: Il\:iflmplan&tatiun ) @Simulat\on 1 '_ Summary 12:08:15) E
(5] |Behavioral So -’ =0 [7) 108 Properties Project |mb_mes_ | Parser Errors: |Ho
& | Hierarch Bk (5] [3] Module Level Utilization =|| |File: SyEXISE Errors
&l Y - [Z] Timing Constraints Module |mb_mcs_ |Implementatio |Placed
5] mb_mcs_sys (%] [ Pinout Report Name: |svs n State: and
= £ xcoslx9-2cs9324 @ Routed
&l + test_mb_mcs_sys (test_mb_mcs_sys.v) @ Clock Report Target |xchsbd- RlE Uz No
IS el e (3 Static Timing Device: |2csgdd Errors
- Errors and Warnings Product |ISE 144 » Warning |32
¥ &4 Parser Messages Yersion s \l\é’agmmgs
. ) : (32 new
2| ) B Rimeesas R Synthesis Messages Desien |Balanced Routing |All
[) Translation Messages - - * =
B¢ | Processes: test_mb_mcs_sys Goal: Results %'OE;‘B—II;
{|2-%  1Sim Simulator Design Properties m 7 Ep_
— ] Fogted
-l ===hSvioral Check Syntax =] =enaklaligssage Filtering 1 foued
5t ¢ T Ontinnal Nocion cumpfay Contents £ || |Desien |Milinx « Timing |All
i E R E!: W Strateg | Default Constra |Constrai
-~ - ¥z unlocke ints: nts Met
e e e R A Constraints di
igs T || |Environ |System * Final 0 i
& Start | B2 Design | [ Files | [} Libraries th Current Data {out of date) [x]
Tcl Gongole 08 x
e s e h e TGS T Process Properties... F
microblaze_mos_data2mem: Added “-bd” options to bitgen d I?{: P G
microblaze_mecs_dataZmenr Runhing “dataZmem” ta create simulation files.
microblaze_mos_data?mem: Bitstream does not exist. Not running “data2mem” to update bitstream.
microblaze_meos_dataZmem: Done. -
Command? | microblaze_mcs_ data2mem  sdk/workspaceshelloworld_sw 1/ Debug/hello_world_sw 1 2l
ﬂ Tel Console | [E] Console @ Errors | ¥y Warnines | i34 Find in Files Results
Run highlighted process

Isim M%E1T. Design—Simulation 1) w4 . Hierarchy—test_mb_mcs_sys #iR.

ISim Simulator—Simulate Beahv--- —Run ;&R

=« 1Sim (R.49d) - [Default.wcfg]
[ File Edit View Simulation Window Layout Help
DPAEH %% B ® o o | x

++ 0O & X| Objects <08 X
= Simulation Objects for Always 57 1

01 Y Y Y

Instanc:

Instance and P *

0 test_mb_r Object Name Value i
& ot Iy c 1
o me Uy Reset 0
i iot E Yy fo_Adar_str— o
G Iy 10 Read St o
G Uy fo_write_St-- o E
G R 10 Address[-- 000000000001
G R 10_Byte_En-— 0000
& & I0_Write_D-- 00000000000
= R dsta_in[531:0] 00000000000
g ot &Y data_in_en[-- 0000
I us g hit_addr 0
& Co &Y I0_Read_Da-- 000000000001
& Co - Iy f0_Ready 0
4 3 &Y data_outf31-- 000000000001 il
£ Ingtar m ] [P 3 g Diefaultwicfe B inhus_reg v
Console +05F X

Time resolution is 1 ps

Simulator is doing circuit initialization process

Block Memary Generator GORE Generator module test_mb_mecs_sws uutiobus_bram_0bram_32b_512w ul inst ¥native_mem_moduleblk_mem_gen_v7?_3_inst iz using a behavioral model for simulation
which will not precisely model memory collizion behavior

Finished circuit initialization process

ISim>

# run all

Stopped at time : 624396 ns : File " Dv/hame/design/mb iobus/mb mes sysfiobus regv” Line B8

ISim>

@ Console :‘ Compilation Loe | @ Breakpoints | (a4 Find in Files Resulis | Cgg Search Results

m

Sim Time: 624,395,000 ps

VE2alb—YarvEREBRETET
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o Start | B2 Desien |U Files | [ Librarie erun {out of date) (%]
Sto
Tel Console Eft e +05F x
. - T T T X View Text Report
microblaze_mcs_datalmem: Added " -bd” options to bi
microblaze_mcs_data2mem: Rurning “dataZmem” to o Force Process Up-to-Date
microblaza_mcs_datanem Bitztream does not exist. afm. (|
microblaze_mcs_data2mem: Done. > Implement Top Module =
Command?  microblaze_mecz_data?mem  sdk/workspa Design Goals & Strategies... 1 elf
| ﬂ Tel Gonzole Gonzole | o Errors | _ﬁ
Run highlighted process ] Process Properties...

FPGA ~Z =A% mb_mes_sys.bit fERL
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& % bram_32b_512w_u0 - bram_32t | — ) .
= 8 (™ Static Timing Target |xchsixd- « Errors: |No
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o Start | B Decign @{: - ¥ Dezien Summary (Programmine File Generated) EJ
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Tel G [ +0&F x
= Onsuf = Run With Current Data
microblaze_mecs_datalmem: line.
microblaze_mcs_dataZmem: h files.
microblazs, mes-dste dmer: IPERGECSHISIOC oS Istadmenm” to update bitstream =
microblaze_mos datadmem:|  Design Goals & Strategies... n
Gommand> | microblaze_m _sw 1/Debug/hello_world_sw 1 it
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