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Virtex-6 System Monitor Capability

Available in all Virtex-6 Devices

On-Chip Temperature Measurement ( 4°C)

On-Chip Power Supply Measurement (* 1%)

JTAG Accessible
— Usable before, during, and after configuration

Accessible from User Logic

Programmable Alarms

User Accessible Analog-to-Digital Converter
— 10-bit resolution

— 200 kSPS (kilo-samples per second)

— Digital Averaging
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Xilinx ML605 Board
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ISE Software Requirements

= Xilinx ISE 12.1 software

Powered by ISE™ Fmax Technology

Project Navigator

Release Version: 12.1
Application Version: M.53d

Copyright © 1995-2010 Xilinx, Inc.
All rights reserved.
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ML605 Setup

= Power on the ML605 board for UART Drivers Installation

= Connect two USB Type-A to Mini-B cables to the USB JTAG and
USB UART connectors on the ML605 board

— Connect these cables to your PC
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ML605 Setup

= |Install USB UART Drivers

— https://www.silabs.com/Support Documents/Software/
CP210x VCP Win2K XP S2K3.zip

1) WinZip - CP210x_VCP_Win2K_XP_52K3.zip =10f x|
File Actions Options Help

D0 @MRE »

Mame | Path | Modified |
Eécpzmx_ucp_wmz{_xp_szcs.exe 10/25/2009 4:59 PM

Selected 0 fies, 0 bytes Total 1 file, 5,352¢B 00 4

& XILINX.
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ML605 Setup

= Right-click on My Computer 2|

. System Restore I Automatic Updates | Remote I
and select Properties General | CompuerName | Hawas ]  Advanced
— Select the Hardware tab  Device Manager

an your computer. Use the Device Managerto change the

i The Device Manager lists all the hardware devices installed
properties of any device.

— Click on Device Manager

Device Manager

Driver Signing lets you make sure that installed drivers are
compatible with Windows. Windows Update lets vou set up
how Windows connects to Windows Update for drivers.

Driver Signing Windows Update

— Hardware Profiles

Hardware profiles provide a way for you to set up and store
different hardware configurations.

Hardware Profies |

ok | canesdl | ipb |
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ML605 Setup

= Expand the Ports
Hardware

Right-click on USB to UART
Bridge and select Properties

_ (o x|
File  Action View Help
- BES R A=RE
=2 XCOIAMESM20
[ i_uﬂ Computer

- &g Disk drives

ﬂ Display adapters

F-+.2h DVD/CD-ROM drives

@ Floppy disk controllers

‘ﬂ, Floppy disk drives

{4 Human Interface Devices

- IDE ATA/ATAPI controllers

[+]-&s IEEE 1394 Bus host controllers

@ Keyboards

---" Mice and other pointing devices

g Monitors

[+ E& Metwork adapters

El F‘u‘ Ports (COM &LPT)

N r;"i Communications Port (COM1)
------ ' ECP Printer Port (LPT1)

I ﬂ Processars

[+-E& Programming cables

EJ Sound, video and game controllers

w Storage volumes

- ¢ System devices

- Universal Serial Bus controllers

r;’i Silicon Labs CP210x USE to UART Bridge (COM2

Update Driver...
Disable
Uninstall

Scan for hardware changes

|Dpens property sheet for the current selection.
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ML605 Setup

= Under Port Settings tab 2l
. General Port Settings | Diriver I Details I
— Click Advanced
— Set the COM Port to an open Com Lo B [
Port setting from COM1 to COM4 Dats bis: [2 [
Parity: INDne j
Stop bits: I‘I j
2| Bowoorwot [ =]
—1¥ Use FIFO buffers requires 16550 compatible UART) o] [ dvenced... || Restors Defauits |
Select lower settings to comect connection problems. Cancel
Select higher settings for faster performance.
Defaults |
Beceive Buffer: Low (1) . . J High (14)  (14)
Transmit Buffer: Low (1) | tghe )
' ' ' ' oK Cancel
COM Port Mumber: Im TI
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Running System Monitor

= Unzip the rdf0012.zip file to your C:\ drive
— Available through http://www.xilinx.com/mI605

&) winZip Pro - rdf0012.zip O] x|
File Actions View Jobs Options Help
DPIRMPE ¥
Mame | Path | Muodified |A
ﬂmu:rc:blaze_[lelf mlia05_system_monitor \bootioops), 4262010 3: 15 PM
ﬂ microblaze_0.elf mi&a0d5_system_monitor\ces_grade_silicon‘bootioops, 4262010 3: 15 FM b
ﬂ system.ucf mig05_system_monitor\ces_grade_silicon'data’ 4f23/2010 11:57 AM
ﬂ bitgen.ut mia05_system_maonitor\ces_grade_silicanietoh, 218/2009 3:36 PM
downluad.u‘nd ml&05_system_monitor ces_grade_siliconetc), 5132009 11:12 AM
ﬂ fast_runtime.opt ml&05_system_monitorces_grade_siliconetc), 9/10/2009 9:04 AM
ﬂ download. bit ml&05_system_monitorces_grade_siliconjmpleme,..  4/26/2010 3:15PM
ﬂ system,bit mlia0d5_system_monitor\ces_grade_siliconjmpleme..,  4/23/2010 1:46 PM
ﬂ system,brmm mlia05_system_monitor\ces_grade_siliconjmpleme..,  4/23/2010 1: 12 PM
% gystem,ncd mlia05_system_monitor\ces_grade_siliconjmpleme...  4/23/2010 1:42 PM
ﬂ system. pad mlig05_system_monitor\ces_grade_siliconjmpleme...  4/23/2010 1:42 PM ;I
Selected 0 files, 0 bytes Total 84 files, 92,581KB 00
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Running System Monitor

= Download the System Monitor bitstream:

cd ml605_system_monitor\ready for_download
xmd

oo, Command Prompt

Microzoft Windows AP [Uerszdion 5.1.26881]1
CC>» Copyright 1785-2081 Microsoft Corp.

C:%2ocd mleB5_system_monitorsready_for_download

C=mleB5_system_monitorsready_for_downloadXxmd
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Running System Monitor

= Start the Terminal Program
— Select your USB Com Port
— Set the baud to 115200
— Start after bitstream is loaded

=101 %]

File Edit Setup Control Window Help
-
x -

Port: d 0K
Baud rate: Im
Data: Im Cancel
Parity: Im

Stop: o =] Hele
Flow control; Im

|—Transmit delay

II] msecichar II] msecfline LI
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Running System Monitor

* The System Monitor display will appear in the Terminal window

B COM2:115200baud - Tera Term VT =10 x|

File Edit Setup Control Window Resize Help

SysMon MLG6HS Demo

====== JysMon Internal Sensoprsz ======
Temperature: 43.1 C
Uccint : 1.887 U
Uccaux : 2.494 U

====== Bopard Sensops ======
12U Swpply: 412.879 U
120 Current:- 1.723 A

===== lgccint Power Measurement =====
Ushunt : 16.4 mU
Iccint = Ushunt/SmOhm = 3.289 A
Pint = Iccint #* Uccint = 3.328 U

Alarmz: OK

(Press any HKey for Menu Options> :j

& XILINX.



ML605 System Monitor Measurements

= 12V Supply
— Voltage, VAUXP[13], VAUXN[13] — External Channel
— Current, VAUXP[12], VAUXNI[12] — External Channel
= VCCINT
— Voltage — Internal Channel
— Current, VP, VN — External Channel

= VCCAUX
— Voltage — Internal Channel

= Temperature
— Internal Channel
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Compile ML605 System Monitor Design

& XILINX.



Compile ML605 System Monitor Design

u - w Xilinx Platform Studio - C:\ml605_system_monitor\system.xmp -0 x|
T h e SySte m M on Ito r File Edit View Project Hardware lm Device Configuration Debug  Simulation Window Help
DeSign can be Project B2 software Platform Settings. ..

- - Platform Assign Default Drivers
com pl Ied Wlth E D K - Project Files Ills Generate Libraries and BSPs
- MHS File: system.mhs —_
= - M35 File: system.mss 3 :
= 0 pe n XPS prOJ eCt - UCF File: data/system.ucf ]: Add Software Applcation Project...
. -~ IMPACT Command File: etc/dowr é Build All User Applications
< > Implemeniﬁhnn Options File: et
d es I g n path \ - Bitgen Options File: etc/bitgen.. E Get Erogram Size
=5 Prﬂ]ect Options Generate Linker Script...
system .Xm p - Device: xoovlx2490tfF1156-1
- Metist: TopLevel g Clean Libraries
= = - Implementation: XPS {%flow)
= Generate the libraries - HDL: Veriog 2 Clean Programs
-~ Sim Model: BEHAVIORAL 5 Clean Software
needed to create the + esign Summary

bitstream

— Select Software —»
Generate Libraries
and BSPs (1)

< | i
& project | ® Applications | @ 1P Catalog |
Generate Libraries and Drivers LW

& XILINX.




Compile ML605 System Monitor Design

H w Xilinx Platform Studio - C:\ml605_system_monitor\system.xmp ;lglil
: C om p ! I e th e SOftwa re File Edit View Project Hardware | Software Device Configuration Debug Simulation Window Help
Applications and Project [7) Software Platform Settings...

Platform Assign Default Drivers

create the application = Project Files G Generate Libraries and BSPs
. - MHS File: system.mhs
- M55 File: system.mss ) S :
E L F fl Ies - UCF File: data/system.ucf E Add Software Application Project...
- MPACT Command File: etc/dow é Build All User Applications
— Select SOftwa re - - Implementation Options File: et Get Program Size
- Bitgen Options File: etc/bitgen..

i = Pm]ect Options Tl Generate Linker Script...
BUIId A" User - Device: xoovlx2490tfF1156-1
. . - Metlist: TopLevel LS Clean Libraries
Appl Icatlons (1 ) - Implementation: XPS {%flow) J
- HDL: Verilog @ Clean Programs
- 5im Model: BEHAVIORAL

& Clean Software

Dﬁlgn Summary
1 | >
& project | ® Applications | @ 1P Catalog |
Build All User Applications ol

& XILINX.



Compile ML605 System Monitor Design

w Xilinx Platform Studio - C:\ml605_system_monitor\system.xmp ;lglil
= Create the hardware Fie Edit View Project | Hardware Software Device Configuration Debug Simulstion Window Help
design, system.bit, —— B Generate letist
- Platform
located in = Project Files
) ) - MHS File: system.m > Create or Import Peripheral...
<project directory> VS Fles SYSeM T 1 Configure Coprocessar.
= = e ommand aunch Clodk Wizard. ..
[implementation enentaton Opl g g
- Bitgen Options File:
— Select Hardware —» & "“_’{,i‘if,;;""i;ﬁm 29 Clean Netist
Generate Bitstream (1) rlomentrions up| 22 Cemn B
- HOL: Verilog g Clean Hardware
- 5im Model: BEHAVIORALD
Dﬁlgn Summary

1 | 2
# project | # Applications | P Catalog |
Generate Bitstream N
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Compile ML605 System Monitor Design

H H w Xilinx Platform Studio - C:\ml605_system_monitor\system.xmp ;lglil
= Init memory with the File Edit View Project Hardware Software | Device Configuration Debug Simulaton Window Help
bootloop ELF Project © 08 Xu :
] Platform 22 pownload Bitstream
— Update the bitstream O Project Fles =l Program Fiash Memory
- . sysTem.mns
I I ile: system.mss
(download.bit) with the 0 e et
bootloop ELF netementaton ot Fies et oty
. - ologen ons I|E 1= ITgen. U
(microblaze_0.elf) o project Options
- Device: xcavlx240tf1156-1
— Select Device  nplementaton: %65 (xfon)
Configuration —> . ;?nLMifirgrgEEHMIDRAL
. - Design Summary
Update Bitstream (1)
1] | 2
# project | ® Appications | S 1P Catalog |
Lipdate bitstream with software program information NS

Note: Presentation applies to the ML605 & XILINX.



Generate System Monitor ACE File (Optional)

- Convert the ELF files xilpruﬁl_ m Simulation  Window Helpélglil
to S-record format and  Peet Project Optians...
create ACE file = e © OHthrsben o 5
- MHS File: (5 Archive Project...
— Select Project > o . | P
Launch Xilinx Bash mptamen, ol Generste and View Design Report

~ Bitgen O 5% gy Design Summary

Shell (1) = Prn]ectl}ph

- Device: x e
- Metist: To [] Rescan User Repositories

S0l P Launch Xilinx Bash Shell
- HOL: Verild
- Sim Model = Customize Buttons..

Dﬁlﬂﬂ Sum @ Clean All Generated Files

E Terminate Running Process

a | i
& project | ® Applications | @ 1P Catalog |
Launch Xilinx Bash Shell ol

& XILINX.




Generate System Monitor ACE File (Optional)

= Generate the ACE file

= Open
cd ready for_download
Jgenace_all.sh

oo Ce\XMilinocy 1 2.1\ ISE_ DS\ EDK\ binynt\xbash.exe

hash—3.2% cd ready_for_download
hash-3.2% .~genace_all.sh

& XILINX.



Download ML605 System Monitor Design
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Download ML605 System Monitor Design

w Xilinx Platform Studio - C:\ml605_system_monitor\system.xmp - |EI|E|

= Download Bitstream

File Edit View Project Hardware Software | Device Configuration Debug  Simulation  Window Help
— Select Device SLE 0 & X §# Update Bitstream
. . Platform EE‘
Conflguratlon —> - Project Files Bl Program Flash Memory
. - MHS File: system.mhs
Download Bitstream - M35 File: system.mss
- UCF File: datafsystem.ucf
(1 ) - IMPACT Command File: etc/download.cmd
- Implementation Options File: etc/fast_runtir

- Bitgen Options File: etc/bitgen.ut
=~ Prn]ect Options

- Device: xcevix240tfF1156-1

- Metlist: TopLevel

- Implementation: XPS {%flow)

- HOL: Verilog
- Sim Model: BEHAVIORAL
Dﬁlgn Summary
1 | i
4 project | # Applications | @ 1P Catalog |
Download Bitstream to the FPGA W

Note: Presentation applies to the ML605 & XILINX.



Download ML605 System Monitor Design

- Down Ioad the System w Xilinx Platform Studio - C:\ml605_system_monitor\system.xmp

File Edit View Project Hardware Software Device Configuration | Debug  Simulation  Window Help

Monitor ELF with XMD Pt w08 x

Platform
— Select Debug —» 5 Project Files

- MHS File: system.mhs
- M55 File: system.mss
Lau nCh XM D ( 1 ) - UCF File: datafsystem.ucf
- IMPACT Command File: etc/download.cmd
- Implementation Options File: etc/fast_runtir
- Bitgen Options File: etc/bitgen.ut
=~ Prn]ect Options
- Device: xcevix240tfF1156-1
- Metlist: TopLevel
- Implementation: XPS {%flow)

Eﬂ aunch XMD...

- HOL: Verilog
- Sim Model: BEHAVIORAL
Dﬁlgn Summary
1 | i
4 project | # Applications | @ 1P Catalog |
Start XMD -y

Note: Presentation applies to the ML605 & XILINX.



Download ML605 System Monitor Design

w XMD Debug Options -- Deprecated x|

» The first time XMD runs on a
project, the XMD Debug |
options must be set ¢ smistor & ardware e s

On-Chip Hardware debugging using MDM peripheral over JTAG cable

Processor: microblaze_0 Architecture: MicroBlaze

TTAG Properties  Advanced Options |

Read-Only Memory Addr: I Size (in Hex): I

x

é) Flease set the XMD Debug Options in Debug-=¥MD Debug Options before running xmd

(8]4

QK Cancel Help

& XILINX.



Download ML605 System Monitor Design

= XMD opens and connects to the processor, using the defaulit
options

oo Ce\Xilinocy 12.1\ISE_ DS\ EDK\ binynt\xbash.exe

Uerzion
Optimization
Interconnect

Mo of PC Breakpoints

Mo of Read Adde~sData Watchpoint=s...@

Mo of Write Addr-sData Watchpoints..@
Instruction Cache Support

Instruction Cache Base Address Bx5BBBBEBN
Instruction Cache High Address BxSEFEEFEL
Data Cache Support on

Data Cache Basze Address npteoiolololololn)
Data Cache High Address BxSfFFEFFff
Exceptions Support

FPU Support

Hard Divider Support

Hard Multiplier Support on — “Mul3Z>
Barrel Shifter Support f

MSR clr~set Instruction Support....on

Compare Instruction Support

Data Cache Write—hack Support

Connected to “mbh'" target. id = @
Starting GDB sewrver for "mh" target (id = B> at TCP port no 1234
HMD:
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Download ML605 System Monitor Design

» To execute a memory read, type
mrd 0x00000000

= This will read the memory address at the reset vector; the value
should be 0xB0005000 as shown below

oo Ce\XMilinocy 1 2.1\ ISE_ DS\ EDK\ binynt\xbash.exe

Mo of PC Breakpoints......c-.co.--- 1

Mo of Read Addr-Data YWatchpoints...@

Mo of Write Adde-sData Uatchpuints..ﬂ
Instruction Cache Support

Instruction Cache Basze Hddress ..... EKEEEEEEEE
Instruction Cache High Addres [0t o o o o o o
Data Cache Support on

Data Cache Basze Address Bx5880000A
Data Cache High Address..........-. BxSfFFEFFff
Exceptions Support

FPU Support

Hard Divider Support

Hard Multiplier Support on — “Mul3z>
Barrel Shifter Support

MSR clrsset Instruction Support....on

Compare Instruction Support

Data Cache Write—hack Support

Connected to “mbh" target. id = @
Starting GDB server for "mh" target <id = 8> at TCP port no 1234
HHMDx mrd BxBEOAEEEA

a: BEOBBBGBHE

A MDD

& XILINX.



Download ML605 System Monitor Design

* Download and run the System Monitor ELF file:
dow system_monitor/system_monitor.elf
con

oo Co\Xilinocy 12.1\ISE_DS\EDK\ bin\nt\xbash.exe

"MD: dow system_monitors/system_monitor.elf

System Reset .... DOME

Dovnloading Program — system_monitorssystem_monitor_elf
section. .vectors.reset: BxB0000000-BxB0000087
section. .vectors.sw_exception: BxBEEEEEAE-BBEBBBBBE
section, .vectors.interrupt: BxHHAEEE1H-BxBEAAAALT
section. .vectors.hw_exception: BxB0000020-BxB000002%
section. -text: Bx41a080088—8x411a871f3
section, .init: Bxd1aB@?1f4-Bxd41a@7217
section,. _fini: Bx41aB87218-8x411a87233
section, .ctors: Bx41aB@7234-0x41aB723h
section. .dtors: Ox41a8723c—Bx411a87243
section, .rodata: HBx41aB@7244-Bx41aBPafi1
section. .data: Bx4laB@7af8-8x411a87c?3
section, .eh_frame: Bxdladl?c?4-Hx41aB87c??
section, .Jjor: BxddaB@?c?H-Bxd1adl7c?h
section, .bhss: BxdlaB?cBB-Bx41aB887h
section, .heap: Bx41aB88%7c—Bx41al787h
section, .stack: Bx41aB?8%7c—Bx41aBaB?f

Setting PC with Program Start Address AOxBEBEEHAARA

H“HMDx con
RUMMIMNG> HHMD:
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Download ML605 System Monitor Design

* The System Monitor display will appear in the Terminal window

B COM2:115200baud - Tera Term VT -0l x|

File Edit Setup Control Window Resize Help

SuyzMon MLG6HS Demo

====== JyszMon Internal Sensoprs ======
Temperature: 43_.1 C
Uccint :1.8872 U
Uccaux - 2.494 U

====== Board Sensoprs ======
12U Swpply: 412.879 U
120 Corrent: 1.723 A

===== lgcint Power Measurement =====
Ushunt : 16.4 mU
Iccint = Ushunt/SmOhm = 3.289 A
Pint = Iccint = Uccint = 3.328 U
Alarms: 0K

(Pressz any Hey for Menu Options>» :j

& XILINX.
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References

* Virtex-6 System Monitor
— Virtex-6 FPGA System Monitor — UG370
http://www.Xxilinx.com/support/documentation/user quides/ug370.pdf

— ChipScope Pro Software and Cores User Guide

http://www.Xxilinx.com/support/documentation/sw manuals/
xilinx12 1/chipscope pro sw cores ug029.pdf

= EDK Documentation
— Embedded System Tools Reference Guide
http://www.Xxilinx.com/support/documentation/sw manuals/xilinx12 1/est rm.pdf
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Documentation
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Documentation

= Virtex-6
— Virtex-6 FPGA Family
http://www.Xxilinx.com/products/virtex6/index.htm

= ML605 Documentation
— Virtex-6 FPGA ML605 Evaluation Kit
http://www.xilinx.com/products/devkits/EK-V6-ML605-G.htm
— ML605 Hardware User Guide
http://www.xilinx.com/support/documentation/boards _and_kits/ug534.pdf
— ML605 Reference Design User Guide
http://www.xilinx.com/support/documentation/boards _and_kits/ug535.pdf
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