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ZIEW Edit View Project Sourg Process Tools Window Layout Help
AR AR RED:
+08 %

[Ds  Open Project...

| .
- - 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 pports \i

Print Preview...

'L Print... Ctrl+P
Recent Files b ind File 1
E ||E Libraries )
|E Recent Projects 4
¥ Exit Analyzing Verilog file "C:/design/mb_icbus/mb 1
i ing design hierarchy completed successfully.
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File—New Project s&iR

- Mew Praject \izard

Create New Project

Specify project location and type.

Enter a name, locations, a RSP T e ampCECt
- il e

~

Mame: ,’mb_mcs_sys \\

Location: I Digho me‘gﬂ.es.i.gngsvga_syégngl.j_mcs_sys 1

‘Work.ing Dire&ory: .D:¥h0me¥design¥svga_sys¥mb_mcs_sys yi
: 2

Description: N -
L P \N ”
Rl Tep—— -

Select the type of top-level source for the project

Top-level zource type:

[HDL

(e | (
N 4

TJOoxy bREFRITHILIIEE

702 x4 b4 : mb_msc_sys
et A ILA : {EE /svga_sys/mb_mcs_sys
RIZNext #0) w7y



@ o Mews Project Wizard

Project Settings

Specify device and project properties.
Select the device and dasign flow for the project -
"1'

\‘
Property Name 47 value N
Evaluation Development Board / .Nohé'Speci'ﬁed \ B
Product Category I All ‘| [«
Family : Spartan 1 (=]
Device \  |XcesLxg I (=]
Package \ [CSG324 o =
Speed -2 ’ =
Se=>"

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 EI
Manual Compile Order ||

VHDL Source Analysis Standard VHDL-93 [=]
Enable Message Filtering ]

P o= \\

[ e to | Q[$HJ}%M

T

FINAREE X942 0R—KRIZ&HLET. Next 241 vs

@ o MNew Project Wizard

Project Summary

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

»

Project:
Project Hame: mb mcs sys
Project Path: D:\home\design\svga sys\mb mcs sys
Working Directory: D:\home\design\svga sys\mb mcs sys
Dezcription:
Top Level Source Type: HDL

Device:
Device Family: Spartang
Device: Xc631x3
Package: c=g324 -
Speed: -3 i

Taop-Level Source Type: HDL

Synthesis Tool: XST (VHDL/Verilog)

Simulator: ISim (VHDL/Verilog)

Preferred Language: Verilog

Property Specification in Project File: Store all wvalues
Manual Compile Crder: false

VHDL Source Analy=is Standard: VHDL-93

Meszage Filtering: diszabled

/’— ‘\\
( [ Finish ]‘i Cancel
\.~ 4"

Finishxo1)vs
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mb_mc|
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New VHDL Library...
Manual Compile Order

Import Custom Compile File List...

|t | & |69 fim =

The view
files to tf
Commang

Disable Hierarchy Reparsing
Force Hierarchy Reparse

P2 Mo Process

Cleanup Project Files...

No single desit
@ % Desig

Archive...
Generate Tcl Script...

Design Goals & Strategies...

H|SF[BE|V |«

= Design Summary/Reports
Design Properties...
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The following allows vou to see the status of the source files beine added to the project. It also allows you to specify the
Dezien YWiew agsociation, and for WHOL sources the library, for sources which are successfully added to the project.

File Name Association Library
1 @ dvi_data_encv All - | work =
2 (@ iobus_2_mig.v All - | work =
3 (@ icbus_bram.v All || work =
4 (@) iobus_reg.v A== =~ work -
5 (@ iodrp_controllerv Al ~| vierk -
6 (@ mb_mes_sys.ucf | Implementat| | work -
7 (@ mb_mes_sys.v] Al - | workl =
8 (@ svga_ctrly v Al | work! -
9 (@ test_mb_mcs_syNy Simulation [+ wopk =
10 @ user_modulev Sl ~fiork -
11 @ xil_dvi.v Al === 1] work =

Adding files to project Iﬁw of 11 files {0 errors)

(,[ (0]4 ]“‘ Cancel l’ Help ]
So _&' o

mb_mcs_sys. ucf (kA4 > TY A F—> 3 o CHEAT HDT Implementation ZI5E
test_mb_mcs_sys. v [ET R R UFHZDOT Simulation Z38%€. OKZH v

$
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File Edit \r'iey He=wll Source Pm@w‘ Tools Window Layout Help
.9 Add Source...

Add Copy of Source...

Hierarchy

i
&
g| & mb_mo
&
&

New VHDL Library...
B £ xchalxg Manual Compile Order
Impert Custom Compile File List...

The view Disable Hierarchy Reparsing

files to 4 Force Hierarchy Reparse

&«

= | 2 Mo Process Cleanup Project Files...

7L | No single desi Archive...

Bl|@ ¥ Desid  Generate Tdl Script..

% Design Goals & Strategies...

m
i Design Summary/Reports
Design Properties...

|’ Start | Eg De
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w2 Mew Source \Wizard

Select Source Type

Select source tvpe, file name and its location.

BMM Fil

€= ChipScope Definition and Connection File

| [l Lanyphern =N CRL DT O ST STHTE Pies = —_——
< IP (CORE Generator & Architecture learﬂ)’
l TR P = e e o =

[#] schematic Ellareme === === _

[2] User Document - . L

Verilog Module /’ | sl AN

[+] verilog Test Fixture { Logatian: ;

VHDL Module \\ D¥h0me¥d33|gn¥svga _sys¥mb_mcs Sys¥||5fe dir | E]
\N 1

[ vHDL Library

[F] vHDL Package

[ VHDL Test Bench
Embedded Processor

~
~ -
-

Add to project

AT

IP(CORE Gener---&%2 1) v LTEIR, D74 I)LE&ZE mb_mecs IZHEE. Next 01U w4

@ - Mew Source Wizard

Select IP

Create Coregen or Architecture Wizard IP Gore.

Yiew by Function Wiew by Mame

~  Version AXI4 AXI4-Stream AXI4-Lite Stat *

Fh}a Eeatures and Design”
' Math Functions
' Memories & Storage Elements

* Standard Bus Interfaces
n 2

Search IP Catalog:

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

f’-‘\

( ’ Hext ] 'b Cancel

MicroBlaze MCS;ZEIRL TNextZ=2 1) w¥

$



@ s Mew Source Wizard

Summary

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

&dd to Project: Yes
Source Directory: Di¥home¥desienisvea_sys¥mb_mcs_sys¥ipcore_dir
Source Type: IP (CORE Generator & Srchitecturs Wizard)

Source Mame: mb_mcs xco
Core Type: MicroBlaze MOS; Verzion: 14

N

e’

/’ \
([ Finish i} Cancel
\N

Finish 4 1) w4 T CORE generator A#ZEf

] MicroBlaze MCS

View Documents

=)

=]

IP Symbol g X AP =
lagﬂ:\ h MlcrOBIaze Mcs xilimx.com:ip:microblaze_mcs:1.4
o~
{ wcs (oAt | P | P | cro | cPr | mterrupts |

-
Component Name |mh_mcs |

Micro Controller System

Micré3laze

Instance Hierarchical Design Narﬂ'mcsﬁ?\
A

Input Clock Frequency (MHz)f 100.0 ‘\

Memory Size I [32¢8 \

Enable I0 Bus I :

Enable Debug Support 1

Debug JTAG User-defined Register (user2 [}

Enable MicroBlaze Trace Bus% | ,’
y 4

a
PlanAhead & Project Navigator T —g | Software Development Information

development.

program ELF file as parameter,

project.

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

+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 available to do this, using scurce
ip-directory/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

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

Generate H Cancel H Help

MicroBlaze MCS M E AL




View Documents

IP Symbol

2 INTC_IRQ

10_BUS

logiC-FE MicroBlaze MCS
=N

| mcs | UART) Fr | P [ ePo | GPr | mterrupts |

xilinx.com:ip:microblaze_mcs:1.4

Un wersaﬂsynch ronous Receiver Transmitter
- -

Enable Receiver ¢
Enable Transmitter 4

Define Baud Rate
Pregrammable Baug Rate 1
Number of Data Bitsy
\
~ /
Sfm”

Implement Receive Interrupt

Use Parity
Even or Odd Parity

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.

» Recejver 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 If0.

The UART is automatically connected to stdout and stdin in software by the I0 Module driver, which makes it possible to use the
normal CfC++ standard 10 functionality,

Generate ][ Cancel ][ Help

UART DE%E

View Documents

TP Symbol

INTC_Interm

xlime.com:ip:microblaze_mecs:1.4

lagiC\PE MicroBlaze MCS
CamhS

[ mes [ uarf | P ) P | GPo | GPI | mnterrupts |
v

FIT1 FIT 2 FIT 3 FIT 4

Fixed Interval Timer 1 ;‘_--N\

Use Timer Y 4 \

Mumber of Clocks Eetweer'Strobes 100000000| 'Range: 3..21474830647
Generate Interrupt \ ,’

~~_——’

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,

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 occurs,

Generate H Cancel H Help

FIT DtE%E



View Documents

IP Symbal

JogiC- [ PE

MicroBlaze MCS

MCS | UART [ FAIT | PIT | GPO | GPI | Interrupts |

xilinx.com:ip:microblaze_mes:1.4

PIT 1 FIT 2 FIT 3 PIT 4

- —’
Programmable Interval Timer 1 o

Use Timer I, \
Number of Bits for Timer 1
Shall Counter Value Be Reagable 1

Define Prescaler \

Generate Interrupt \\ V4
~ —,

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 cycle. 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 IO Module driver. The software can be set

up to call a user interrupt function when a timer expires,

Generate ] [ Cancel ] l

Help

PIT tE%E

View Documents

IP Symbal

INTC_Int=:

mngQ”RE

MicroBlaze MCS

xilinx.com:ip:microblaze_mes:1.4

A =S
MCS UART FIT GPO GPIL Interrupts
General Purpose Oujpue \'\— -
Use GPO ) 1
Number of Eitsl

Initial Value of G& 0x000000Q0

-
General Purpose Output 2
Use GPO
Number of Bits 32 -

Tnitial Value of GPO | 0x00000000

General Purpose Output 3
Use GPO
Number of Bits 32 -

Initial Value of GPO | 0x00000000

General Purpose Qutput 4

Use GPO

Number of Bits 32 -

Initial Value of GPO | 0x00000000

Generate ] [ Cancel ] l

Help

GPO DE&RE



View Documents

TP Symbol

FITi_Toggle
3 FIT2_T

logiC R

MicroBlaze MCS

mcs | vart | Fr | e | orgpT E’I‘hlnterrupls |

General Purpose Input 1 \~ -

~

GPT Megrrupt dge
K‘ [
General Purpose Input 2

Use GFI
Number of Bits {32 -
GPI Interrupt |Mone -

General Purpose Input 3
Use GPI

Number of Bits |32 -
GPILInterrupt |MNone -

General Purpose Input 4

Use GFI

Number of Bits {32 -
GPI Interrupt |Mone -

xilinx.com:ip:microblaze_mcs:1.4

Generate ][ Cancel ][ Help

GPI DtE7%E

View Documents

IP Symbol

logic \*

MicroBlaze MCS

ilinx.com:ip:microblaze_mcs:1.4

P bl Y
mcs | uart | Fr | e | cPo | ord| [ﬂterrupts\‘
2
External Interrupt Inputs ,/ - S—
Use External Interrupts Y

Number of External Inputs ]
Level or Edge of External [m:erruptl 0x0000 1

\
Positive or Negative External Interrugts UxFFFF,

S
External 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 hexadecdmal values determine whether each individual input is high level sensitive, low level sensitive, rising edge
triggered, or falling 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.

I Generate ] [ Cancel ] [ Help
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g Add Source...
| View: @ f5F Imp
— |4
Hierarchy
. & mb_me

MNew VHDL Library...
Manual Compile Order
Import Custom Compile File List...

The vie Disable Hierarchy Reparsing
files to

Force Hierarchy Reparse

¥ Commany

» | B2 Mo Process Cleanup Project Files...

T{| Nosingledesit  archive...

| ¥ Desid  Generate Td Script..

% Design Goals & Strategies...

m
i Design Summary/Reports
Design Properties...

| & Start | Eig Dy . ' Y

J0wv% RAM DOYERL. Project—New Source % &iR

)

- Mew Source iizard

Select Source Type

Select source type, file name and itz location.

[y BMM File

€& ChipScope Definition and Connection File
= P BTEmentation Constraints File — — = ==

I <
7 4 ~R{CORF, Genergtor & Architeciure. Wizsreh=
& MEM File
[©] schematic Fi _
|Ie_nﬂne.
User Document o= . .
Verilog Module (N_ |bram—32b—5—12§’ [
- —
[¥] verilog Test Fixture Logation:
m VHDL Module |D:¥h0me¥design¥svga_sys¥mb_mcs_sys¥ipcore_dir |
[y VHDL Library

[F] vHDL Package
[ VHDL Test Bench
g% Embedded Processor

fdd to project

- ——
[ TSwowen
- ‘

T T——_

IP(CORE Gener---%#%4 1) v LTEIR, 774 JLAIZ bram_32b_512w Z35%E. Next 20 U 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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= Mew Source Wizard

Select Source Type

Select source type, file name and itz location.

BMM File

€& ChipScope Definition and Connection File
[ Implementatien Censtraints File

% IP (CORE Generator & Architecture Wizard)
MEM File

[©] schematic

[] User Document

Verilog Module

[#] verilog Test Fixture Logation:

VHDL Module .D:¥h0me¥design¥svga_sys¥mb_mcs_sys¥ipcore_dir g
[y VHDL Library

[F] vHDL Package

[ VHDL Test Bench
Embedded Processor

File name:

fifo_24b_1024w

fdd to project

[ Hext ] l Cancel

fifo_24b_1024w MDYERL. Project—New Source Z;EiR
IP (CORE Gener---%#4 ) v LTEIR., 774 IL2AIZ fifo_24b_1024w ZFE5E. Next 0 1w

)

@ e Mew Source Wizard

Select IP

Create Coregen or Architecture Wizard IP Gore.

Wiew by Function Wiew by Mame

Name “  Version AXI4 AXI4-Stream AXI4-Lite Status *

B [=7 Math Functions

= I Memories & Storage Elements

=7 FIFOs

¥ '8 FIFO Generator ;i AXI4 AXI4-Streamn AXI4-Lite Producti
- Memory Interface Generators =
~/ RAMs & ROMs

|=7 standard Bus Interfaces
Pl w0 o e vl ool e =L

| 1 3

Search [P Oatalos_:- |

[ &1 IP versions [7] Only IP compatible with chosen part

2 —

=

[ Hext ] [ Cancel
FIFO Generator iR, Next &5 w4

9




K5 o NewSourcs Wizsrd

.

Summary

Project Mavieator will create a new skeleton source with the followine specifications.

Add to Project: Yes

Source Type: IP (CORE Generator & frchitecture Wizard)

Source Mame: fifo_24b_ 1024w xco
Care Type: FIFO Generator; Wersion: 9.3

Source Directory: D¥home¥design¥svea_sys¥mb_mos_sys¥ipocore dir

I Einizh ][ Cancel

Finish&%4 1) w43 3% & CORE generator AS#2E)

WR_RST

WR_GLK
DIN[1T:0]

RD_RST
RD_CLK
DOUTI1T:0]
RD_EN

INJECTDBITERR TY_THRES:

FULL

_FULL€
 FULL &

WR_DATA

_THRESH_AS
_THRESH_NE

| »

FIFO Generator

JogiC JRE

Component Name ‘ﬁfo_qu_ltlzqw

Interface Type

@ Hative 0 A4

ilinx.com:ip:fifo_generator:9.3

coupling applications, providing in-order storage and retrieval.

Generator v6.2 and earlier for non-processor systems.

Native Interface FIFOs are the original standard FIFO functions delivered by the previous versions of the
LogiCORE FIFO Generator. They are optimized for buffering, data-width conversion and clock domain de-

Native Interface FIFQO cores can be customized to utilize Block RAM, Distributed RAM, or Built-In FIFOs. Two
primary operating modes are supported: Standard, and First Word Fall Through.

Choose the "Native" Interface Type option to generate a non-AXI FIFO equivalent to one generated by FIFO

-

Mext > ngnerale” Cancel H Help

Next %o 1) w4



WR_RST
WR_CLK
DIN[17:0]

G_FULL_TH

G_FULL_THRESH_N

TY_THRESH_NE

TY_THRESH_AS

logiC - PE FIFO Generator

FIFO Implementation
Choose the FIFO implementation from one of the following:

Supported Features
Read[Write Clock Domains Memory Type (1) (2) (3) (4) (5)
©) Common Clock (CLK) Block RAM X

@) Commaon Clock (CLK)
() Common Clock (CLK)

Distributed RAM X
Shift Register
Common Clock (CLK) Built-in FIFO

@ Independent Clocks (RD_CLK, WR_CLK) Block RAM X X
© Independent Clocks (RD_CLK, WR_CLK) Distributed RAM X

Independent Clocks (RD_CLK, WR_CLK) Built-in FIFO

(1) Non-symmetric aspect ratios (different read and write data widths)
(2) First-Word Fal-Through

(3) Uses Built-in FIFO primitives

(4) ECC support

(5) Dynamic Error Injection

ilinx.com:ip:fifo_generator:9.3

-

PageZof?l Next > ][Qenerate” Cancel H Help

Independent Clock (RD_CLK, WR_CLK) Block RMZF v 4. Next o) ws

View Documents

1P Symbol

WPTY_THRESH_NE
3 SEITERR

> DBITERR

TY_THRESH_AS

| »

logiC - PE FIFO Generator

Read Mode
@ Standard FIFO

() First-Word Fall-Through

Built-in FIFO Options

The frequency relationship of WR_CLK and RD_CLK MUST be specified to generate the correct
implementation.

Read Clock Frequency (MHz) Range: 1..1000

Write Clock Frequency (MHz) Range: 1..1000

Data Port Parameters

Write Width 24| Range: 1,2,3..1024
Write Depth Actual Write Depth: 1023
Read Width

Read Depth Actual Read Depth: 1023
Implementation Options

["] Enable ECC

ilinx.com:ip:fifo_generator:9.3

-

Mext > ngnerale” Cancel H Help

Write Width:24, Write Depth:1024 [ZE&%E. Generate 4 ') w4



= Mew Source Wizard

Select Source Type

Select zource tvpe, file name and itz location.

BMM File
&4 ChipScope Definition and Cennection File

[ Implementation Constraints File
4] IP (CORE Generator & Architecture Wizard)

MEM File
[©] Schematic . )
File name:
[E] User Document :
Verilog Module [ck genl
[4] Verilog Test Fixture Lagatian:
VHDL Module .D:¥h0me¥design¥svga_sys¥mb_mcs_sys¥ipc:ore_dir E]

[ VHDL Library

[F] VHDL Package

[y VHDL Test Bench
Embedded Processor

fdd to project

[ Mext ] ’ Cancel

clk_gen MERK. Project—New Source % ;&R
IP(CORE Gener---%#%4 1) v LTEIR., 774ILAIZ clk_gen Z$8E. Next 0 1) v ¥

$

@ = Mew Source Wizard

Select IP

Create Goregen or Architecture Wizard IP Gore.

Wiew by Function View by Mame

Mame “  Version AXI4 AXI4-Stream AXI4-Lite Status

-

- |7 Digital Signal Processing
|7 Embedded Processing =
= |~ FPGA Features and Design ‘
. B[ Clocking

; Clocking Wizard

|~ Spartan-3E, Spartan-3A

i P verino.. 4

4 | It r
Search IP Oatalos:. i
[ AllIP versions [7] Only IF compatible with chazen part

[ Mesxt ] ’ Cancel

Clocking Wizard Z:E#iR. Next 4 1) v ¥

)



@ e Mew Source Wizard

Summary

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

Add to Project: Yes
Source Type: IP (CORE Generator & Architecturs Wizard)

Source Mame: fifo_24b_1024w xco
Core Tyvpe: FIFO Generataor; Verzion: 93

Source Directory: D¥home¥desien¥svea_sys¥mb_mcs_sws¥ipoore_dir

[ Finizh ][ Gancel

Finish %4 1) w43 3% & CORE generator AS#2E)

] Clocking Wizard
Documents  View
TP Symbol

CLKINT

4 TP Symbol | “{ Resource Estimation ‘

j_qu‘C KIRE

Clocking Wizard

Component name: clk_gen

Clocking Features
Frequency synthesis
Phase alignment (known phase relationship to input clock)
[] Minimize power
[] Dynamic phase shift
Dynamic reconfiguration (in system output freq modification)

Jitter Optimization

Balanced

() Minimize output jitter (low clock jitter filtering)

() Maximize input jitter filtering (allow larger input jitter)

[F=3 i

==

xilinx.com:ip: clk_wiz:3.6

Clocking Features | |

[ Input Clocks

Clock Manager Type

Mode

@ Auto Selection

(Recommended: Wizard selects primitive)
() Manual Selection

(User selects primitive)

Input Jitter Unit

m

® Ps5
Input Clock Information
Input F MHz,
Input Clock put Freq ( ) Input Jitter Source
Value valid Range
primary 100.000 5.000 - 558.659 0.010 Single ended clock capable pin -
<Back |Pagelof6 [ Mext> || Generate | [ Cancel || Help

AN 0y EKEEZE 100MHz 12555

Next 2 1) w¥




4 TP Symbol | “{ Resource Estimation ‘

“J Clocking Wizard == HoE 5
Documents  View
TP Symbol 8 x C;.,YPI_, - -
RES L
Mg‘ B CIOCkIng WIzard xilinx.com:ip: clk_wiz:3.6
Output =
Clock
CLK_INT CLK_OUT1 o
The phase is calculated relative to the active input clock. Settlngs
Output F MHZ] Phase (degrees D %o
Output Clock put Freq (MHz) (degrees) uty Cycle (%) e FUSE
d| Actual d| Actual | Requested Actual ine Ps
CLK_OUT1L 100.000 | 100.000 0.000 0.000 50.000 50.0 |BUFG vl O
CLK_OUT2 40.000 40.000 0.000 0.000 50.000 50.0 |BUFG vl O
CLK_OUT3 200.000 | 200.000 0.000 0.000 50.000 50.0 |BUFG vl O E
CLIFE_IN_ CLK_OUT4 80.000 80.000 0.000 0.000 50.000 50.0  |BUFG vl O
EseT CLK_OUTS 200.000 | 200.000 0.000 0.000 50.000 50.0 Mo buffer vl O
LTSI CLK_OUT& 100.000 NfA 0.000 NfA 50.000 N/A  |BUFG v| O
Datasheet <Back |Page2of6 [ Mext> || Generate | [ Cancel || Help

CLK_OUT1:100MHz

CLK_OUT2:40MHz

CLK_OUT3:200MHz

CLK_OUT4:80MHz

CLK_0UT5:200MHz [NoBuffer]
[ZHEE L T. Generate 29 1w ¥



o ISE Project Navigator (P.68d) - D:¥home¥design¥svga_sys¥mb_mcs_sys¥mb_mcs_sys.xise -
¥ File Edit View Source Process Tools Window Layout Help

0000 (I = ~ 810 = 5 -

| Design ] Add Source... (=1 Design Overview

[E el @Imple Add Copy of Source... -8 Iscu;n:aw -

(5| | Hierarchy | roperties
@1l & mb_mes_d New VHDL Library... - [ Module Level Utilizat

_Mes_ - [} Timing Constraints

— | & £ xcoslx0-39 Manual Compile Order g p_'mmfé: n rram

o : inout Report

21 gfVEEES Import Custom Compile File List... - i

& m - [] Clock Report

clk_

Disable Hierarchy Reparsing ~ @ Static Timing

i Force Hierarchy Reparse & Errors and Warnings
———
s e -~ [7] Parser Messages
#) Mo Processes Cleanup Project Files... - [] Synthesis Messages

- [] Translation Message

Processes: mb_m TR _ _
; Design Properties

2[R [EHH|V [«

= 1 Design : B
¥ Design Generate Tel Seript... [ Enable Message Filtering
% Usercg  Design Goals & Strategies... C:rptional Design Summary Conf
P2  Synthes - [] Show Clock Report
P2 Implem £ Design Summary/Reports [ S:ow Failing Constraint
wB) anars Design Properties... - [[] Show Warnings
|’ Start | B2 Desig Design Summary (out of date)

ISE Project Navigator—Project—New Source THLWLWY—XZEBMT S

o Mew Source Wizard

Select Source Type

Select zource type, file name and itz location.

BMM File

&= ChipScope Definition and Connection File
[ Implementation Constraints File

] 1P (CORE Generator & Architecture Wizard)
MEM File

[&] Schematic

[Z] User Document

Verilog Module

[#] Verilog Test Fixtura Lacatior:

VHDL Module .D:¥h0me¥design¥svga_sys¥mb_mcs_sys¥ipcore_dir | E]
[ vHDL Library :

[¢] VHDL Package

[w VHDL Test Bench
Embedded Processor

File name:

MIG

Add to project

) Lo

T7A4ILEIZMIGEAHLT. IP(COREGenerator) Z:ER L T, Next 4 1) wH
T S R—Ry FRAIXMGIZHE S




@ o Mew Source Wizard

Select IP

Create Coregen or Architecture Wizard IP Gore,

Wiew by Function Wiew by Mame

=

(! il

MName “  Version AXI4
i E- =/ FIFOs
E‘ ':fi_‘f‘ Memaory Interface Generators
i 4J MIG 7 Series 1.8 AXI4

AXI4

# MIG Virtex-6 and Spartan-6 3.92
. @ [ RAMs & ROMs

-/~ Standard Bus Interfaces

|7 Video & Image Processing

4 | {1

AXI4-Stream  AXI4-Lite *

L

Search IP Catalog:|
[] All'IP versions

[] Only IP compatible with chosen part

Clear

[ Mext ] l Gancel
MIG Virtex-6 and Spartan-6 Z%:#ERL T. Next o U v ¥
u _;»_,

@ - Mew Source ‘Wizard

Summary

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

Add to Project: Yes
Source Directory: D¥home¥desien¥svea_sys¥mb_mcs_svs¥ipoore_dir
Source Tvpe: IP (CORE Generatar & Srchitecture Wizard)

Source Mame: MIGxco
Core Type: MIG Virtex—6 and Spartan-6; Wersion: 392

[ Finizh ][ Cancel

Next #2 1Jw¥
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7 Xilinx Memory Interface Generator

Memory Interface Generator

REFERENCE
DESIGN [H The Memary Interface Generator (MIG) creates memory controllers for Xilinx FPG#s. MIG creates complete customized Verilog or VHDL RTL
source code, pin-out and design constraints for the FPGA selected, and script files for implementation and simulation.
GORE Generator Options
Thiz GUI includes all configurable options alone with explanations to aid in generation of the required controller. Please note that some of the
options selected in the GORE Generator Project Options will be uzed in generation of the controller. It is very important that the correct GORE
Generator Project Optionzs are selected. These options are listed below.
Selected CORE Generator Project Options:
FPGA Family Spartan-f
FPGA Part xebizled-cegd2d
Memory Speed Grade -2
Synthesis Tool I5E
Desien Entry WERILOG
lnterface If any of these options are incorrect, please click on “Cancel”, change the CORE Generator Project Options, and restart
MIG.
Generator

& XILINX.

I User Guide I lMOEl User GuldeJ IVsrsmn Info I

Next #2 1Jw¥

7 Xilinx Memory Interface Generator

REFERENCE MIG Output Options
DESIGN [H
@ Create Design

Select this option to generate a new memory contraller. Generating a memory cantraller will create RTL, design constraints (UGF),
implementation and simulation files.
Xilinx Reference Boards

Select thiz option for information on specific desiens for Xilinx reference boards.

Update Desien
Select this option to update an existing design to the design provided by this wersion of MIG. You will need to select the project file in the
next screen. Refer to the User Guide for more information.
Gomponent Name

Please specify the component name for the memary. interface. The deslgn directaries will be generated under a directory with this name.
Three directories will be created “example_desien”,"user_desien” and “docs”. The user_desien will contain the generated memory interface.
The example_desien adds a simple example application connected to the generated memory interface.

Memory

Interface

Generator

& XILINX.

I User Guide I lMOEl User GuldeJ IVsrsmn Infu] < Back I [ Mexts l I Gancel

ZTELELITNext 251 w4



] Xilinx Memory Interface Generator ==
Pin Gompatible FPGAs

==

REFERENCE
DESIGN [H] Pin Gompatible FPGAS include all devices with the same package and speed erade as the tareet device. Different FPGA devices with the same
package do not have the same bonded pins. By selecting Pin Compatible FPGAs, MIG will only select ping that ate common between the tareet
device and all selected devices. Use the default UCF in the par folder for the target part. I vou change the target part, use the appropriate
UGF in the compatible ucf falder. If you do not choose a Pin Gompatible FPGA now and need to use a different FPGA later,
the generated UGF may not work for the new device and a board spin may be required. A device is considered compatible only
if the packaee and speed erade matches to the tareet part. MIG only ensures that MIG eenerated pin out is compatible amone the selected
compatible FPGA devices. Unselected devices will not be considered for compatibility during the pin allocation process.
Blank. list indicates that there are no compatible parts exist for the selected target part and this page can be skipped.
Target FPGA [xchslx8-csed24 -2
Pin Compatible FPGAs Available MCBs
4 spartant
4 bs
[C] xcBshx16-csg324 MEMC1,MEMC3
[C] xcBskx25-csg324 MEMC1,MEMC3
Memory [[] xcoskx45-csg324 MEMC1,MEMC3
Interface
Generator
& XILINX
A ®
{ Uszer Guide J IMOEI User GuldE] I\.-’erslun ]nfu] < Back I [ Mext> l I Cancel

ZTELESITNext 251 w4

] Xilinx Memory Interface Generator ==

Memory Selection

==

REFERENCE
DESIGN [H

Select the memory interface type from the Memory Type selection box provided for each bank. Hardware verified devices are listed in the User
Guide.

The MCE in Bank 3 (marked with an asterisk below) has fewer multi-purpose IO pins and is therefore the preferred location for designs with a
single controller. The other MCE locations have maore multi-purpose ping. Check your desien to make sure there are no conflicts with MGB
interface pins.

ARl interface

Controller Options
[] Enable AXI interface for All MCBs

Memory Options Extended MGB

) 5 ) [] Use extended MCB performance ranee
Multi-port Gonfiguration
Extended MCB performance mode requires a different Vocint specification to achieve higher maximum frequencies for DDR2. Gonsult the
Spartan-6 datasheet {DS162) table 2 and 24 for more information.

AXI Parameter

Arbitration Bank 0
FPGA Options
Summary
Memory Madel Memary Type ((F)] @ =[{C1 Memory Type
PGB Information Mid | & | xcBsh8—csgd24 % | Mid
2
Desien Notes LPODR - <:> MGE | & S| Mo <:>
o
-
Bank 2
& XILINX
A ®
{ Uszer Guide J IMOEI User GuldE] I\.-’erslun ]nfu] < Back I [ Mext> l I Cancel

bank3 % LPDDR %157



*J Xilinx Memory Interface Generator

REFERENCE Options for G3 - LPDDR
DESIGN [

Frequency: The allowed frequency ranee{5000 - 33333) is a function of the selected FPGA part,
FPGA speed erade and Memary Controller type. Ghoose the clock period for the desired frequency. s000 1 ps 20000 MHz
Refer to User Guide for supported frequency range.

Memory Part: Select the memory part. Parts marked with a warning symbol are not compatible with | MT46HS2M 1 B:00-5 -
the frequency selection above. Find an equivalent part or create a part using the "Create Custom

Fart” button if the part vou want is not listed here Create Gustom Part

Memory Options
G3
Multi-port Gonfiguration
G3
AXI Parameter
G3
Arbitration
G3
FPGA Options
G3
Summary
Memory Model
PGB Information

Design Notes

v
i‘ Xl LI NX@ Memory Details: 512Mb, %16, row: 13, col:10, bank:2, data bits per strobe:d, with data mask

[ User Guide ] lMCE User Guide] [Versiﬂn Infﬂ] [ < Back ] l Hext> ] l Cancel

MicroBoard MEE A E ) IZE& 1 T MT46H32M16. . % EIRT %

“J Xilinx Memory Interface Generator

Memory Options for G3 - LPDDR

REFERENCE
DESIGN [ . " .
Choose the Memory Options settings for the memory device. Settings are restricted to those supported by the controller
Partial-Array Self Refresh
This feature allows the controller to select the amount of memory that will be refreshed during self refresh Full Array -
_ v Drive Strength
Gontroller Options Drive streneth should be selected based on the expected loadine of the memary bus Full-Streneth -
c3a

Multi-port Gonfiguration
Ga
AXT Parameter
G3a
Arbitration
G3
FPGA Options
Ga
Summary
Memory Model
PGB Information

Design Notes

& XILINX.

[ User Guide ] [MCE User Guide] [Vers\un Info ] < Back ] [ Mext ] [ Cancel

TELESITNext 251 w4



<] ilinx Memory Interface Generator ==

REFERENCE Port Gonfiguration for G3 - LPDDR
DESIGN [H

Select one of five configurations from the configuration menu and the ports from the table. As you select the port configuration, the below
figure and table will get updated. You can select the number of ports in a configuration, and data port settings from the table

Gonfiguration Selection

[Two 32-bit bi-directional and four 32-bit unidirectional parts -
Gontroller Options L Port Selection Interface Direction
G3
¥| Port0 NATIVE
Memory Options v
G3 [] Portl NATIVE
Port2 NATIVE
AXI Parameter [] Port3 NATIVE
C3
_ _ [C] Port4 NATIVE
Arbitration
C3 [] Ports NATIVE none
FPGA Options
G3
Summary Memary Addrese Mappine Selection
Memory Model T

PGB Information

Design Notes

| ROW Jeanc ] comn |

[BanK | ROW [ coumn |

& XILINX.

[ User Guide ] [MCB User Gmda] [Versiun Inm] [ < Back ] [ Next> ] [ GCancel

port0 & port2 M. port2 & SVGA_CTRL & D=8 1) — KDHIZHRE

1 ¥ilinx Memory Interface Generator =n (=]
REFERENCE Arbitration for C3 - LPDDR
DESIGN [H Select either round robin ar custom for port arbitration. You can alter the port priorities in custom arbitration. For each time glot, the leftmast
part number has the highest priority. The order of port priority decreases from left to right. Each port should be given highest priority in at least
one time slat. Below ports will be set to a waming symbal if the port is not given highest priority in at least one time slot
Select Arbitration Algorithm [Raund Rabin -
Timeslot 0 02
Fortd @ | | Portl @ | | Port2 @ | | Portd @ | | Portd @ | | Ports @
Controller Options Vv
c3 Timeslot 1 20
Memory Options v
c3 Timeslot 2 02
Multi-port Configuration V"
c3 Timeslot 3 20
AXI Parameter
CE Timeslat 4 02
Timeslat § a0
FPGA Options
G3
Timeslat & 02
Summary
Memory Model
PGB Information ==kt El
Desien Motes
Timeslot & 02
Timeslot 9 20
Timeslat 10 02
Timeslot 11 a0
& ®
[ User Guide | [MGE User Guide| | Version Info | [ <Book | [ Hexts ][ cacel

TORADT7—ERL—2avDER EEETITNext 20 v 9



< Xilinx Memory Interface Generator

FPGA Options for C3 - LPDDR

REFERENCE
DESIGN [H
LPODR Termination support
Terminations are not typically required for LPDDR. interfaces as lone as the PGB guidelings in the Spartan-6 FPGA Memory Contraller
User Guide (UG388) are followed. Any external terminations added at the user’s discretion should be validated with IBIS simulation.
. Select RZQ pin location: This pin iz required for all MCE desiens. If Calibrated Input Termination iz uzed, this pin must
Gontroller Options 14 have a registor of value 2R to ground, where R is the desired input termination walue. Otherwise, it may be left as a no-
o connect (NG)
Memory Options \'d
G3
Multi-port Gonfiguration ¥ _ . . .
Debue Sienals for Memory Gontroller: This allows the debue signale to be monitored on the ChipScope toal
G3 Selecting thiz option will port map the debug signals to the ChipScope modules in the design top module. Debug is
AXI Parameter supparted only for one controller
G System Clock
Arbitration v

c3 System Clock: Choose the desired input clock configuration Single-Ended

Summary
Memory Model
PGB Information

Design Motes

& XILINX.

[ User Guide ] [MOE User Guide] [\.-’ers\un Iniu] < Back ] [ DNext> l [ Cancel

System Clock (& Single-Ended %3EiR

Y Xilinx Memory Interface Generator

REFERENCE o
DESIGN [
CORE Generator Options:
Target Device 1 Xc6slx9-csg324
Speed Grade ;-2
HDL : verilog
Synthesis Tool : Foundation ISE
Controller Options v -
G3 If any of the above options are incorrect, please click on "Cancel"™, change the Project
Memory Options 14 Options in XPS, and re-run MIG from the MPMC GUI E
o8 MIG Output ti H
Multi-port Gonfiguration v Cu;piienspN::r:S. . MIG
G3 No of Controllers H
AXI Parameter
G3
Arbitration v
R R R R R R KRR KRR R R KRR AR R AR R R AR AR R
03 I Controller 3 *f
FPGA Options L
G3 Controller Options
Memory : LEDDR
Memory Model Interface : NATIVE
PCB Information Design Clock Frequency : 5000 ps (200.00 MHz)
Memory Type : Components

Desien Notes Memory Part

Eqguivalent Part(s)

MT46H32M16XXXX-5
MT46H32M16LFBF-5

Row Address : 13
Bank RAddress Hi
Data Mask i enabled

Memory Options
Burst Length @ 4(010)
CAS Latency 3

iv XI INX Partial-Array S5elf Refresh : Full Array a
9 L @

[ User Guide ] [MCB User Gulde] [VEI’SIﬂn Iﬂfﬂ] < Back ] [ Next> ] [ Cancel

DY —< ) —ARREND, Next 201 v




REFERENCE
DESIGN [L]

] Xilinx Memory Interface Generator

Controller Options
G3
Memory Options
c3
Multi-port Gonfiguration
G3
AXI Parameter
c3
Arbitration
G3
FPGA Options
G3

Summary

PGB Information

Desien Notes

<

Micron Technelogy, Inc. Simulation Model License Agreement

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

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

MODEL LICENSE: MTI hereby grants to you the right to install, use and modify the Model solely for testing
the Model and designing your product(s) in connection with the Model. You shall not use the Model or any
modifications for any other purpose, and shall not copy, rent, or lease the Model or the modifications to any
third party. MTI may make changes to the Model at any time without notice to you. MTI is under no
obligation whatsoever to update, maintain, or provide new versions or other support for the Model.

OWNERSHIP OF MATERIALS: You acknowledge and agree that the Model is proprietary property of MTI and is —
protected by United States copyright law and international treaty provisions. The Model may not be copied,
reproduced, published, uploaded, posted, transmitted, or distributed in any way without MTI's prior written
permission. Except as expressly provided herein, MTI does not grant any express or implied right to you under
any patents, copyrights, trademarks, or trade secret information. This Agreement does not convey to you an
interest in or to the Model, but only a limited right to use and modify the Model in accordance with the terms

of this Agreement.

DISCLAIMER OF WARRANTY: THE MODEL IS PROVIDED "AS IS" WITHOUT WARRANTY OF ANY KIND. MTI
EXPRESSLY DISCLAIMS ALL WARRANTIES EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO,
NONINFRINGEMENT OF THIRD PARTY RIGHTS, AND ANY IMPLIED WARRANTIES OF MERCHANTABILITY OR
FITNESS FOR ANY PARTICULAR PURPOSE. MTI DOES NOT WARRANT THAT THE MODEL WILL MEET YOUR =

A Check Accept or Decline to proceed. By clicking Accept, memory model will be outputted in output simulation @ Accepl # Decline
A @ directory. By clicking Decline, you will need to acquire and configure a memary model appropriately. = =
[ Uzer Guide l [MGB User Gu\de] I\J'ersmn Info] I < Back ] I Next> l [ Gancel l
— —_ -
E2alb—YarETIDIA U ARIZ Accept ZFIR, Next 250 ) v
] Xilinx Memeory Interface Generator EI @

REFERENCE
DESIGN [H

Gontroller Options
c3
Memory Options
[ox]
Multi-port Gonfiguration
[ox]
AXI Parameter
c3
Arbitration
c3
FPGA Options
[ox]
Summary

Memory Model

Design Notes

<

<

1T © ¥

& XILINX.

Creating Printed Circuit Boards for MIG Designs

An Appendix in the MIG User Guide (UG 388) has detailed information about printed circuit board (PCB) design
guidelines. It is very important to follow these rules to make sure that the designs generated by MIG work
correctly in hardware. The User Guide can be accessed by clicking the User Guide button, which is in the lower
left of the screen.

l User Guide I [MOE User Guide] lVersmn Info ]

< Back I[ Mext> ][ Gance|

Next 2 1Jw¥
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< Xilinx Memory Interface Generator

Design Notes

5 1. This design is tested with ISE 13.4 and Synplify Pro E-2011.03-5P2

Gaontraoller Options L 2. Simulation support for Modelsim 6.6d and ISIM 13.4

Gc3 3. To create custom memory part, tREFI value can be customized with a value which is longer than the
Memory Options v maximum average periodic interval. In this case, the refresh interval must be managed using the

G3 REFRESH commands in order to maintain compliance with the maximum refresh period. This gives

. . . flexibility to the application allowing uninterrupted data transfer for up to the maximum refresh period
Multi-port Configurat v

u IG:m ontieuration 4. DEBUG_EN parameter is always set to '0' for simulation in external simulation test bench (sim_tb_top)

AXI Parameter Key Enhancements from MIG 3.6 to MIG 3.7

G3
Arbitration v 1. Support of traffic generator for AXI slave interface of Spartan-6 designs

G3
FPGA Options w Key Enhancements from MIG 3.5 to MIG 3.6

C: 1. Support of AXI interface for all Spartan-6 designs
Summary L4 2. Synplicity support for defence grade Spartan-6 parts
Memory Model L4 3. Support of 2Gb LPDDR part for Spartan-6 designs
PGB Information v

Key Enhancements from MIG 3.4 to MIG 3.5

1

. Support for Spartané XQ parts

. Updated the new mcb_buf_pll connection in infrastructure that fixes mcb_buff_pll reset problem
. Updated the DDR2 initialization sequence to match the JEDEC specifications

. Modified the frequency support range of LPDDR parts from 75-200 MHz to 30-200 MHz

. Introduced the new Extended MCB performance option

(e s
DDR3/DDR2/DDR/LPDDR SDRAM Design for Spartan-6 FPGAs —

[ R N

& XILINX.

[ User Guide ] [MGB User Guidel [Version Info ]

. Removed the Bypass calibration option and enabled input termination calibration for all devices

Key Enhancements from MIG 3.2 to MIG 3.3
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& Adding Source Files...

The following allows vou to see the status of the source files being added to the project. It alzo allows vou to specify the
Deszign Wiew aszociation, and for WHDL sources the library, for sources which are successfully added to the project.

File Name Association Library
All [=] work [+]
2 (@ memc_wrapperv Al [=] work [=]
3 @ MIG.w All [=] work [=]

Adding files to project: |3 aof 3 files (0 errars)

[ 0] 4 ][ Cancel H Help

Y—R T 74 IILEEMN

o Add Source
®.| .« ipcore_dir » MIG » user_design » rtl » mch_controller - | 3 | | mch_controlleri&E o |
ZE Y FLLWIALT— =~ 0 @

) Git < Zm EHOE =5 HaZ
] Subversion [ iodrp_controller 2012/12/18 14:05__V J7 ()L 12 Ki
B FFaxzh || iodrp_mcb_controller 2012/12/18 14:05 V 7L 16 Ki
E ESFr | || mch_raw_wrapper 2012/12/18 14:05 V I7-JL 263 KE
B et = | ] mecb_soft_calibration 2012/12/18 14:05 V I7 Il 67 Ki
Ea—Twd | %] mcb_soft_calibration_top 2012/12/18 14:05 V 27 -1Jl 13 KE
Gl FLWSITSU (2) | |8 meb_ui_top 2012/12/18 14:05 V J7-fIL 112 Ki
Gl FLWSAITSU
A yokomizo
& a1 —4—
€ =y RO
@y ho—iL it T ] [
T7AILE(MN): “iodrp_controller” “iodrp_mcbh_controller” "mcb_raw_w ’Souroes( * et *.whd *.vhdl v]
R

=52 ipcore_dir/MIG/uadr_design/rtl/mcb_controller ®TF® Verig-HDL YV —RX 7 7 A4 JL #3EIR




. Adding Source Files... (==

The following allows vou to gee the statug of the zource fileg being added to the project. It also allows you to specify the
Dezign View azzociation, and for WHDL sources the library, for sources which are successfully added to the project.

File Name Associgtion Library
1 @ iodrp_controllerv A [=] work [~]
2 (@ iodrp_mcb_controllerv All [=] work [+]
3 (@ mcb_raw_wrapperv All [] work []
4 (@ mcb_soft_calibration.v All [ =] work [=]
5 (@ mecb_soft_calibration_top.v | All [ =] work [=]
6 @ mcb_ui_top.v All [ =] work [=]

#ddine files to project: | |6 of 6 files (0 errars)

[ (0] 4 H Cancel ” Help l

Y—RIT7AILEEBMT S E, Verilog-HDL ETILD MIG A $EHAEN D,

145 I levecllp), ~

146 B (zvsclknl

147 10 (ays cl_bufz)

148 5

145

150 end elze if (G INPUT GLE TYPE == “SMGLE EMDED”) begin: s=_input_clk

151

152 AR A AR A A A KRR A K oK KK K KA oA K KKK KK

153 S SMNGLE EMDED input clock input buffers

155

156 FABUFG uibufz_svs clk

157 BUFG w_ibufe_sve clk K

158 ( |i|

159 I (eye el

160 0 (zye_clk_bufe)

161 5

162 end

163 endgenerate

164

166 Ff Global clock generation and distribution

167 A K KK A A K KKK RSO K KK oA HHK HKKH K

168

1659 PLL_ADY #

170 { i
« om | 3

== — ]

infrastructﬁre. v ’él’aﬁ%_i bufg_sys_clk (:}EFH ENBEANANY I 7[IBUF]Z@E&E/Ny 7 7 [BUFI~NE
B9 5,
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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.

-

_\M)rkspac( ) ‘¥home¥design¥svga_sys¥mb_mcs_sys¥sdk¥workspace
~

___-———————--———--__
L .

-
- N\ Browse...

™ -
T —— — -

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

J |

Cancel l

SOK Zi2ENT 5 & T— IV AR—REHEENEREINFET,

b o

D C/C++ - Xilink SDK

Edit Source Refactor Navigate Search Run

Project Xilinx Tools Window Help

New
Open File...

Close

Close All

Save
Save As...
Save All
Revert

Move...

Rename...

Refresh

Convert Line Delimiters To

Print...

Switch Workspace
Restart

Import...
Export...

C. &

Properties

Exit

Alt+Shift+N »

Ctrl+W

Ctrl+Shift+W

Ctrl+5

Ctrl+Shift+5

F2

F5

Ctri+P

Alt+Enter

&
ik

ar
|

QUERL®

Application Project
Board Support Package

Source Folder

File from Template

Ctrl+N

n

m

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

sl

&' ejther 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.

Specify

Cancel




Hardware Platform ZE& T 20 EHINBD T, specify Z:BIRL TER

EX)

New Hardware Project I

New Hardware Project

Create a new Hardware Project.

Project name: mb_mcs_hw

Use default location
D:¥home¥design¥svga_sys¥mb_mcs_sys¥sdk¥workspace¥mb_mcs_hw

default

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

D:¥home¥design¥svga_sys¥mb_mcs_sys¥ipcore_dir¥émb_mcs_sdk.xml

» Bitstream and BMM Files

Brows

m

(':?j Finish l l Cancel
~ NS | = |
SOKDEES S/N\—Koz7702xy FEIERE
= o ; =)
xml 774 JL(ERET T 7 LA /ipcore_dir/mb_msc. sdk. xm|) 3§ 7€
Finishzo vy '
New Board Support Package Project o -2 ==
Xilinx Board Support Package Project &
Create a Board Support Package. ¢
Project name: standalone_bsp_0|
Use default location
D:¥home¥design¥mb_iobus¥mb_mcs_sys¥sdk¥workspace¥standalone_bsp_0 Browse
default
Hardware Platform: |mb_mcs_hw =
CPU: |mb_mcs
Standalone is a simple, low-level software layer. It provides access
to basic processor features such as caches, interrupts and
iexceptions as well as the basic features of a hosted envirenment,
isuch as standard input and output, profiling, abort and exit.
@:I Finish ] I Cancel

R—FHR— bRV 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




Mew Project
Application Project

Create a managed make application project.

g Wy,

- e
o S
Proj game: svga_sys_swl J
-~
~~-——————_—’
Use default location
Location: | D:¥home¥design¥svga_sys¥mb_mcs_sys¥sdk¥workspace¥svga_sys_swil
Choose file systermn: |default

Target Hardware

Browse...

Hardware Platform ’mb_mcs_hw

Processor lmb_mcs

Target Software

0S Platform lsta ndalone

Language @C OC++

Board Support Package (©) Create New |svga_sys_swil_bsp

standalone_bsp_0

L ~

® < Back ’ (‘ Next > Finish

J |

S
J

Cancel

N
S mm——

e

Yyo2bhoz77Ooox

Next #2 1Jw¥

9 +4&$65%E hel lo_wor |d_swi

¥

New Project
Templates

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

Lo [ |

Available Templates:

Dhrysto;e___——— e Let's say 'Hello World' in C.
Bty Application

-
-~
1] Hello World >
MMamaog, [osts

o
Per\pheraITe?s-_--———————————

o - g,

Next > (’[ ‘]Il

~

FEinish Cancel

L
~.-——-_—’

F 27 L— kIZHello World;&i#R#. Finishz4 ) wHTY I k770
YIRYTTFDEFT

9

S

v

7 EBMERLE RS,
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Run With Current Data
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