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Proprietary Note

This document contains information proprietary to Kontron. It may not be copied or transmitted by any means,
disclosed to others, or stored in any retrieval system or media without the prior written consent of Kontron or one
of its authorized agents.

The information contained in this document is, to the best of our knowledge, entirely correct. However, Kontron
cannot accept liability for any inaccuracies or the consequences thereof, or for any liability arising from the use
or application of any circuit, product, or example shown in this document.

Kontron reserves the right to change, modify, or improve this document or the product described herein, as seen
fit by Kontron without further notice.

Trademarks

This document may include names, company logos and trademarks, which are registered trademarks and,
therefore, proprietary to their respective owners.

Environmental Protection Statement

This product has been manufactured to satisfy environmental protection requirements where possible. Many
of the components used (structural parts, printed circuit boards, connectors, batteries, etc.) are capable of being
recycled.

Final disposition of this product after its service life must be accomplished in accordance with applicable country,
state, or local laws or regulations.

Environmental protection is a high
priority with Kontron.

Kontron follows the DEEE/WEEE
directive.

You are encouraged to return our
B rroducts for proper disposal.

The Waste Electrical and Electronic Equipment (WEEE) Directive aims to:

> reduce waste arising from electrical and electronic equipment (EEE)

> make producers of EEE responsible for the environmental impact of their products, especially when they
become waste

> encourage separate collection and subsequent treatment, reuse, recovery, recycling and sound
environmental disposal of EEE

> improve the environmental performance of all those involved during the lifecycle of EEE

SD.DT.F79-0e Page ii
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Conventions

This guide uses several types of notice: Note, Caution, ESD.

Uy Note: this notice calls attention to important features or instructions.
I%otel

: 3 Caution: this notice alert you to system damage, loss of data, or risk of personal injury.

E ESD: This banner indicates an Electrostatic Sensitive Device.

All numbers are expressed in decimal, except addresses and memory or register data, which are expressed in
hexadecimal. The prefix "0x' shows a hexadecimal number, following the "C' programming language convention.

The multipliers k', "M' and "G' have their conventional scientific and engineering meanings of *103, *106 and *10°
respectively. The only exception to this is in the description of the size of memory areas, when 'K', 'M' and "G'
mean *210, *220 gnd *230 respectively.

11l When describing transfer rates, k' "M' and "G' mean *103, *108 and *109 not *270 *220 and *230.
I%otel

In PowerPC terminology, multiple bit fields are numbered from 0 to n, where 0 is the MSB and n is the LSB. PCI
and CompactPCl terminology follows the more familiar convention that bit O is the LSB and n is the MSB.

Signal names ending with an asterisk (*) or a hash (#) denote active low signals; all other signals are active high.
Signal names follow the PICMG 2.0 R3.0 CompactPCI Specification and the PCI Local Bus 2.3 Specification.

For Your Safety

Your new Kontron product was developed and tested carefully to provide all features necessary to ensure its
compliance with electrical safety requirements. It was also designed for a long fault-free life. However, the life
expectancy of your product can be drastically reduced by improper treatment during unpacking and installation.
Therefore, in the interest of your own safety and of the correct operation of your new Kontron product, you are
requested to conform with the following guidelines.

High Voltage Safety Instructions

Warning!
All operations on this device must be carried out by sufficiently skilled personnel only.

Caution, Electric Shock!

Before installing a not hot-swappable Kontron product into a system always ensure that your mains power
is switched off. This applies also to the installation of piggybacks. Serious electrical shock hazards can
exist during all installation, repair and maintenance operations with this product. Therefore, always unplug
the power cable and any other cables which provide external voltages before performing work.
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Special Handling and Unpacking Instructions

ESD Sensitive Device!
Electronic boards and their components are sensitive to static electricity. Therefore, care must be taken

during all handling operations and inspections of this product, in order to ensure product integrity at all
times

Do not handle this product out of its protective enclosure while it is not used for operational purposes unless it
is otherwise protected.

Whenever possible, unpack or pack this product only at EOS/ESD safe work stations. Where a safe work station
is not guaranteed, it is important for the user to be electrically discharged before touching the product with his/her
hands or tools. This is most easily done by touching a metal part of your system housing.

It is particularly important to observe standard anti-static precautions when changing piggybacks, ROM devices,
jumper settings etc. If the product contains batteries for RTC or memory backup, ensure that the board is not
placed on conductive surfaces, including anti-static plastics or sponges. They can cause short circuits and
damage the batteries or conductive circuits on the board.

General Instructions on Usage

In order to maintain Kontron’s product warranty, this product must not be altered or modified in any way. Changes
or modifications to the device, which are not explicitly approved by Kontron and described in this manual or
received from Kontron’s Technical Support as a special handling instruction, will void your warranty.

This device should only be installed in or connected to systems that fulfill all necessary technical and specific
environmental requirements. This applies also to the operational temperature range of the specific board
version, which must not be exceeded. If batteries are present, their temperature restrictions must be taken into
account.

In performing all necessary installation and application operations, please follow only the instructions supplied
by the present manual.

Keep all the original packaging material for future storage or warranty shipments. If it is necessary to store or
ship the board, please re-pack it as nearly as possible in the manner in which it was delivered.

Special care is necessary when handling or unpacking the product. Please consult the special handling and
unpacking instruction on the previous page of this manual.
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Chapter 1 - Introduction

1.1 Prerequisites

> Knowledges and practices of the xilinx development and design tools like Ise Design Suite version 11.1.

> User’s knowledges and practices of Linux: the drivers and tests tools ( binaries and sources ) delivered as
examples, are available for Linux distributions and are coded in C and python language.

> Modifying some FPGA code IP’s like 12C, SPI is highly inadvisable. All modification will be done at customer’s
own risks. 12C and SPI IPs were dedicated to Kontron boards so any changes could break some
functionalities.

1.2 Use cases

This documents meet the following cases:

> New FPGA application development.

> New FPGA application deployment.

> New FPGA application test.

> Troubleshooting. All of those cases will be developed hereafter.

SD.DT.F79-0e Page 1
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VITA 57 Development Kit User's Guide

Chapter 2 - Development

The following chapters will describe an example of a FPGA application development and how to use the tools

to generate an FPGA image.

2.1 FPGA Kontron Source Code

The VITA 57 project example file tree is the following:

@ Worklib

(=
(%]
(X1

i Fichier Edtion Affichage Favoris Outls 7

E@Précédeme' © ¥ /j‘*ﬂ""ﬂ“‘xﬁ‘fmml'

Adresse 'Q C:\Xilinx\YITASZ-emil SYNTHXilinxISE 1 1 \WM6250\Worklib

v | B3 ok

| Dossiers =
’@ Bureau 2~
i @ (L) Mes documents
= 'd Poste de travail
| & < Disquelocal (C:)
[# | Documents and Settings
D izss
® 2 Intel
# () oracle
& ) orant
& () Program Files
[ unzipped
# () WINDOWS
= 2 Xilinx
H 22111
- @ (2 vITAS7-1
i = ) vITAS7-emi
&) DOCS
CDRTL
= ) sM
i) board
i) dsport
# 1) Functional
) tests
= £ SYNTH
& ) ipcore_dir
= ) XilinxISE11
= ) vMe250
@ () defauk_xdb

&0 xst
@ 1) xilinx_11.1_ISE_SFD
% Disque local (D:)

s demarre

D_ngo

1 _xmsgs
CVME250_xdb

£ | device_usage_statistics
e EndPoint_Pcie_summary
FREGIO_Channel.stx
1= smartpreview.twr
@ topserial

(] Topserial

= topserial.bgn

@ topserial.bit

= Topserial.bid

= Topserial.cmd_log
;4] topserial.drc

= Topserial.lso

= Topseriel.ncd

;@ Topserial.ngc

Q Topserial.ngd

'g Topserial.ngr

= Topserial.pad

= Topserial.par

g Topserial.pcf

= Topserial.prj

= Topserial. ptwix

S topserial.sig

_Q Topserial, stx

@ Topserial.syr

= Topserial.twr

@ Topserial.twx

= Topserial.unroutes
= Topserial.ut

= Topserial.xpi

(] Topserial_fpga_editor
= Topserial_guide.ncd
@ Topserial_map

% vITAS?

@ Topserial_map.mrp
Topserial_map.ncd
:ﬂ Topserial_map.ngm
@ Topserial_map.xrpt

2] Topserial_map_module_level_utiization
@ Topserial_ngdbuild. xrpt

@Topsertal _pad
(] Topserial_pad
@ Topserial_par xrpt

@ Topserial_prev_built.ngd

2 | Topserial_summary
[ Topserial_summary
|| Topserial_usage
[@ Topserial_xst.xrpt
[ s

= vme250.gise

=) vm6250.ntrc_log

T devkit [Mode de com...

The entry point of the Kontron source code is the file Topserial.v describing a VITA 57 implementation example.

Page 2
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The following shows the FPGA sources files:
() H92- -0 )+ devkit (2) (Lecture seule) [Mode de compatibilité] - Microsoft Word - 8 X
= _' Accusil | Insertion Mise en page Références Publipostage Révision Affichage Atrobat (7]
| =1 % couper eeo e e : 8 Rechercher = |
| i:ﬂp:; aaiUnicodevis_~[10 - [aC T[] 3= - 1= - | #= e (] jrampcen| 1. A1 A 111 £ 1 8 @ :,,,:,,,;,
ST Reproduie f mis enforme | |O1 £ 8/~ b ' Aav|[%7- A~ [0 3= s e L |15 it
Presse-papiers ) Police i Paragraphe % || Modification
& RTL = =X )

Fichier Edition Affichage Favoris Outils 7

Q@ rscsaene - ) - (T /?Redw:herj@ Dossms‘*

Adresse | ) CAIRAVITAS7-emiRTL

Dossiers x [4]ocmy
= = =] ddr2_sdram,ucf
= ug v = P
o ol
2E 4] GP1O_Channel
- g‘: Dipraerer | 4] 12¢_Master
® rOQramines
1 £ s docunents ﬂm&rﬁw
: :3" Sl 4] pei_exp_4_lane_64b_ep
& o |4]pci_exp_64b_app
'c:s B servicets %:loou_do‘lz_sdmn.mf
= :;";:‘w 410 64
B 5 mel | 1]PIO_64_RX_ENGINE
8 £ orace [ 4)PIO_64 _TX_ENGINE
B ) orant [4]eto_ep
B &) wapped [4]p10_TO_CTRL
B £ WiNoows | /]REGIO_Channel
= 5 xilinx ~—]
B n.
& () VITAS7-1
prec- . = transeript
= ug?;cesm 4] xiinx_pei_exp_4_lane_ep_product
= o) xihinx_pei_exp_blk_phus_4_lane_ep_xcSvix20t-f323-2.ucf
@ £ sm
2 ) sWTH
E ) ipcore_dr
2 ) xilinxISE11
= £ wme2s0
# () default_xdb
) Workib
B xst
& (2 Xiinx_L1,1_ISE_SFD
[ S Disque local (D:)
# b Lecteur DVD-RAM

Now, you could add your Verilog files and libraries, modify the current files to match your application. You will

find hereafter the snapshot of the VM6250 VITA 57 project as example.

SD.DT.F79-0e
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2.2 FPGA Code Compilation

The following is an example of compilation based on VM6250 VITA 57 case.
> You will find hereafter the snapshot of the VM6250 VITA 57 project as example:

ISE Project Navigator - WWServproj\projets\ProjetsFPGA\VITAS7-emi\SYNTHWXilinxISE11\WWM6250\WWM6250. xise - [Design Summary]

0% VITAS?

s déemarrer.

0% vM6250

B devit [Mode

i File Edt VYiew Project Source Process Tools Window Help -8 X
DPEP S X XDEX v BiPAPAXX AR A i ARIBELQ
Design : EEAE ] °°’°"°“'°"' ‘ ¥M6250 Project Status (02/18/2011 - 17:04:11) &
[N | Sourcesfcg Inplecsentation | o [ 108 Properties Project File:  |VM&250.ise Implementation State: | Programming Fie
-1 | Herarchy s [ Module Level Utiization (onakiefue)
( (}{ServprojjprojetsiPrc @ % Timing Constraints Module Name: | Topserial «Errors: Mo Errors
(lfservprojiprojetsjPre Pinout Report = ¢ S
2 (Seiwcsiipaisi (%) [B) ClockReport Target Device: | xcSvlxz0t-2ff323 Warnings: 4056 Warnings
g n°u Topserial (/jServpro; = @ Static Timing Product ISE 11.1 *Routing Results: | Al Signals
& [v] DCM1_blk - DM ( & Errors and Warnings Version: Completely Routed
B ddrz_blk - ddr2 (Jj< 75| [E) Synthesis Messages Design Goal: | Balanced * Timing All Constraints Met
= [¥] MODULAR _BLK - Mc " [£) Translation Messages Constraints:
<) GPIO_Channelt=| B M: S Design ik Default (unlocked) +Final Timing 0 (Setup: 0, Hold:
= GPIO_Channel: B Flocp and Route Massages) Strategy: Score: 0, Component
GPIO_Channel: [E] Timing Messages Switching Limit:
GPIO_Channek [) Bigen Messages 0) (Tining Report)
GPIO Channek [E) All Current Messages
GPIO_Channelt = Detaied Reports
GPIO_Channek [ ymheck Repot: | VM6250 Partition Summary =
GPIO Channel: | [E) Translation Report i i
T [ [£] Map Report | |No partition information was found.
< A | [E) Place and Route Report |
2 [E] Post-PAR Static Timing Report
& ms;“‘"mm“:“m' [ Power Report | Device Utilization Summary [
@ la Design Utilities k j eport |
= €2 Update All Schematic Fil m[%;;* :znp:;ts | Slice Logic Utilization Used | Available | Utilization Note(s)
J| = T Compie HOL Simulation | Number of Slice Registers 5364 12,480 2%
= View C Lo Design Praperties E
m Q. Regenerate Al Cores | Ensble Erhanced Desion g MNumber used as Flip Flops 5,360
[] Display Incremental Messages Number used as Latches 4
(] Enable Message Fitering Number of Sice LUTs 4530 12,480 %%
‘Optional Design Summary Contents
[[] Show Clock Report Number used as logic 4,267| 12,480 34%
E :W:“"!“"“'*“‘ Number using O6 output only 4,089
ow Warnings
[[] Show Errors humber using OS output only 83
Show Partition Data Nurber using O and 06 %5
MNumber used as Memory 238 3,360 7%
< ’E Number used as Dual Port RAM 42 3
Design ‘ Files | Libraries | z Design Summary ]

Page 4
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Development

2 Open the ISE Design suite and select your project:

ISE Project Navigator - WServproj\projets\ProjetsFPGAVITAS7 -emi\SYNTHXilinxISE11\WM6250\WWM6250. xise - [Design Summary]

i File Edt View Project Source Process Tools Window Help
DAEHP L DOX wa M APHAX AR AIBREOGF,RIBELQ
Design «08x = Design Overview i VYMB250 Project Status (02/18/2011 - 17:04:11) 2
iy Sources for Implementation VM6250.ise Implementation State: | Programming File
@ [y Generated
[ﬁ] +Errors: No Errors
= h20t-2fF323 *Warnings: 40S6 Warnings
oo 5 *Routing Results: | Al Signals
. - —_—— Completely Routed
gl b }‘3*“‘* b ed Timin al !
= S Workib he: . U] All Constraints Met
a Mo ettt kot Constraints:
P técents | =mszs0 Default (unlocked) +Final Timing 0 (Setup: 0, Hold:
- F Score: 0, Component
Type : Xilinx ISE Project Swikching chir Limit:
Bisau Talle : 22,7Ko0 0) (Timing Report)
Date de modfication : 2102/2011 18:11
‘ ¥MB250 Partition Summary |
Mes documents lion was found.
<
2, { Nosnad Device Utilization Summary | &
P | = P | Postede avad
a |Used | Available | Utilization |Note(s)
I - L |s,384| 12,980 2%
— g ops 5,360
Favors réseau  Nom du fichier : R Ouvii I
avoris lom | _I e, les 4
Fichiers de type : [1SE Project Files (*ise) x| Annuer 4530 12,480 3%
T Show Clock Report = 4,267| 12,480 1%
il Sthmomstraits Number using O6 output only 4,089
[J Show Warnings .
[] Show Errors Number using OS output only 83
[#] Show Partition Data Number using OS5 and 06 %
Number used as Memory 238 3,360 7%
" | ” Number used as Dual Port RAM %2 3
‘4 démarrer. % VITAS? O VM6250 o8 @ 100

> Select your application dedicated file into the hierarchy window (here, Topserial.v), then right click on
“Generate program file” into the process window and click on “Run” or “ReRun” ... to generate the “bit” or “bin”
or both files file (You can select to generate several kind of files using the processes properties into the

process menu).

SD.DT.F79-0e
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E= ISE Project Navigator - WServproj\projets\ProjetsFPGAWITAS7-emi\SYNTHIXilinxISE1 1\WM6250\WM6250. xise - [Design Summary]

% viTAS?

‘4 demarrer

T devkit [Mode de co...

% File Edt View Project Source Process Took Window Help
IDPEP L XDDEX|we WAL XAPR(ABEONS LRGBS L:Q
Design e0f x @ = Overvlew ~ P
I | Sources for: |Implementation b) Fe) [® 108 Properties Projec
5] | Hierarchy S| [® Module Level Utii.. File:
@ [v] (Jiservprojfprojets/ProjetsFPGAJVITAST-emi/SYNTHipcore _dirfEndPoint_Pciefsource/cfg_wr_enable.v) @ [2) Timing Constraints
(/iServprojiprojets/ProjetsFPGAIVITAS7-emifSYNTH/ipcore_dir/EndPoint_Pciefsourcefuse_newinterrupt.v) ﬂ [2) Pinout Report Modul
& = (V] Topserial (JjServprojjprojets/ProjetsFPGANVITAS7-emifR TL/ Topserial.v) [2) Cock Report Name:
- [v] DCM1_blk - DCMI (JiServproifprojets/ProjetsFPGAVITAS7-emifR TLJDCM1.v) = @Y static Timing Target
&l @ |v] ddr2_blk - ddr2 (J/Servproj/projets/ProjetsFPGAJVITAS7-emi/SYNTH/ipcore_dir/ddr2/example_design/rtl{ddr2.v) & Errors and Warnings Device
& [V] MODULAR _BLK - MODULAR_BLK. (jfServproijprojets{ProjetsFPGA{VITAS7-emijRTLIMODULAR ELK.v) | #8 [ syrthesisMessa... | f—
a GPIO_Channel - GPIO_Channel (//Servproj/projets/ProjetsFPGAIYITAS?-emi/RTLJGPIO_Channel.v) Lo [£) Translation Mess... Vst
@ GPIO_Channell - GPIO_Channel (j}Servprojjprojets/ProjetsFPGAVITAS7-emi/RTLIGPIO_Channel.v) | [E) Map Messages i
= GPIO_Channel2 - GPIO_Channel (/{Servproj/projets/ProjetsFPGAJVITAS?-emi/RTLJGPIO_Channel.v) | @ P!a;ewnmxe w 3|
H v] GPIO Channel3 - GPIO Channel (//Servoroi/proets/ProjetsFPGANVITAS?-emi/RTLIGPIO Channel.v} | [E) Timing Messages rm:?
< 3 | [£) Bitgen Messages [ ||0%
= — — [B) All Current Mess...
T4 | Processes: Topserial Ai (= Detalled Reports Design
% f§  xPower Analyzer } [8) synthesis Report || Strate
M  Generate Power Data I .52 2 ol
LT B)  Generate Post-Place & Route Simulation Model e
= @ 02  Generate IBIS Model Enablﬂmanoednas
b # @)  Back-annotate Pin Locations
@ Generate P mming ] MWF:;; —
=] Configure TarqetDevioe?c Run O anuﬂo:kkmrt
Saeats Teget B ___Rosin (] Show Faiing Constrai...
anage cense o T [ showwarngs
. = » [C] Show Errors 3
y = adtition
Design | Fles | Libraries Vi Teot Repart 1&&;\;[5:1;‘5?1 | Engﬂunsumarv J.i.
———— Force Process Up-to-Date x g
Console t Updating | «OF X
Launching Design Summar ion Goaks & Strategies...
4, Process Properties. ..
< >
Console J Errors | Wamings
Rerun all steps to the highlighted process

f )0 50

® 955

> The generation process is launched, if no errors appear, “bit” file will be generated into Worklib directory.

Page 6
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Chapter 3 - Deployment

On Kontron design, the Flash containing the FPGA code is fitted on the CPU Board near the FPGA chip. This
flash contains a rescue FPGA image used to check the health of the Flash/FPGA/FMC ensemble. The
development kit provides the same image as the sample user application. Once the customer application
generated, there are several ways to upload the flash.

3.1 Upload User Flash with Software Tool from Linux Prompt
(Binary file)

Uploading the flash from the development kit platform OS is done using a Linux command line tool. Refer to your
platform VITA 57 BSP for more information. This tool requires a binary file to upload. The ISE Design suite
generate mcs files used to upload flash with JTAG probe (see section 3.2 page 7). A tool is needed to convert
mcs file to bin files that can be uploaded; refer to your platform VITA 57 BSP for more information. The flash
upload is also platform dependant so refer also to Your VITA 57 BSP documentation for more informations about
it.

3.2 Upload User Flash with JTAG Probe (mcs file)

At first, a “mcs” image must be generated, so use the “Impact” tool from the ISE Design Suite to create a “mcs”
file from the “bit” file obtained by the image generation. This could be done only for rescue images in case of
troubleshooting.

:3 Upload a FPGA image when the rescue mode is activated will break the rescue image

So to upload the user FPGA image using JTAG probe:

> Check first the user image is activated, then check the upload via JTAG is allowed: refer to the mother board
(SBC or Carrier) User’s Guide to set the jumper or dip switches.

> Plug the JTAG probe to the JTAG connector.

> Do not boot the board under OS, so enter BIOS/firmware/U-Boot.

> Using “Impact” tool from ISE Design Suite, upload the new image.

2> Once done, power cycle the board.

3.3 Upload Flash on FMC

The VITA 57 standard also allows the flash containing the FPGA code to be on the FMC. Kontron Modular
Computers does not to implement flash on current FMC so this feature is not available in the Kkit.

SD.DT.F79-0e Page 7
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Chapter 4 - Troubleshooting

In case of troubleshooting, the user should first revert to the delivered configuration in order to check the health
of the VITA 57 kit.

2 Plug the FMC (FMC-SERO) delivered with the VITA 57 package in the FMC slot.

> Activate the FPGA rescue image; to proceed, refer to the mother board (SBC or Carrier) User’s Guide. For
example, VME development kit using a VM6250 board, bit4 of switch5 shall be set to ON.

> Double check flash write protection. Refer to the mother board (SBC or Carrier) User's Guide to
enable/disable flashes write protection through dip switches or jumper.

> Boot the board and get the user and password from the VITA 57 BSP documentation of the board and log in.

4.1 Configuration Check

This is a basic verification of the installed software:

# rpm —qa | grep VITA57
VITA57_BSP-1.0-2.6.25_10356.vm6250.fc9.ppc.smp.11004.ppc

# rpm —qa | grep kernel
kernel-smp—-devel-2.6.25-10356.vm6250. fc9.ppc
kernel-smp-2.6.25-10356.vm6250. fc9.ppc
kernel-bootwrapper—-2.6.25-09135.vm6250. fc9.ppc
kernel-devel-2.6.25-09135.vm6250. fc9.ppc
kernel-headers—2.6.25-10355.vm6250. fc9.ppc

4.2 FPGA Check

Launch the following command to check the FPGA presence:

# lspci | grep —i teknor
0000:04:00.0 Memory controller: Teknor Industrial Computers Inc Unknown device
9050 (rev 01)

If there is no output, the FPGA is not reachable; it means that some:

> The FPGA fails and could not fetch the rescue image from the flash.
> The rescue flash is not available.

> The rescue image might be corrupted.

> PCI Xpress accesses fail.

Page 8 SD.DT.F79-0e
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Troubleshooting

4.3 FMC EEPROM Check

In order to access the FMC EEPROM run the following command to display the VPD:

# e2fmc-v-W

Product Name [My Board Product Name]
Serial Number [My Board Serial Number]
Part Number [1

If the output is the following:

|Cannot read eeprom !

The FMC EEPROM could not be reach and some configurations must have failed.

44 FMC IOs Check

This check will be done with a loopback wired connector plugged on the FMC-SERO front panel in order to verify

the 10s available on this front panel (FMC GPIOn and FMC TXn/RXn signals).

441 FMC GPIOn signals
Set odd FMC GPI0s (GP101,3,5,7,9) as outputs, others as inputs:

|# gpio —c¢ 9 —-s GPIO_Control -v 0x155

Set output GPIOs to 1:

|# gpio —c¢ 9 —-s GPIO_DataOut -v 0x155

Check the GPIO levels: all must be at level 1 (because they are outputs at level 1, or because thay are inputs

connected to the outputs).

# gpio —¢ 9 —g GPIO_In
GPIO In —> 0x000003FF

Set output GPIOs to 0:

# gpio —c¢ 9 —s GPIO_DataOut -v 0x0

Check the GPIO levels: all must be at level 0 (because they are outputs at level 0, or because thay are inputs

connected to the outputs)

# gpio —¢ 9 —g GPIO_In
GPIO_In -> 0x00000000
#

Set even FMC GPIOs (GP102,4,6,8,10) as outputs, others as inputs:

# gpio —c¢ 9 —s GPIO_Control -v Ox2aa

SD.DT.F79-0e

Page 9



Troubleshooting VITA 57 Development Kit User's Guide

Set output GPIOs to 1:

# gpio —c¢ 9 —s GPIO_DataOut -v Ox2aa

Check the GPIO levels: all must be at level 1 (because they are outputs at level 1, or because thay are inputs
connected to the outputs).

# gpio —¢ 9 —g GPIO_In
GPIO In —> 0x000003FF

Set output GPIOs to 0:

# gpio —c¢ 9 —s GPIO_DataOut -v 0x0

Check the GPIO levels: all must be at level 0 (because they are outputs at level 0, or because thay are inputs
connected to the outputs)

# gpio —¢ 9 —g GPIO_In
GPIO_In -> 0x00000000
#

Urh-u-lb-u-b

ote

> To see the current value of all registers of a channel (binary and hex format), use the -u option. For
example:

# gpio —¢ 9 —u
EEEEE SR X EEEEEEEEEEEEEEEEEEEEEEE R EEEEEEEEEEEEEEEEEEEEEEE S EEE X EE S X

Channel: 9 => 10 GPIOs

khkhkhkhkhkhhkhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhkkkx*x

GPIO_Control XXXXXXXXXXXXXXXXXXXXXX1010101010 0x000002AA
GPIO_DataOut XXXXXXXXXXXXXXXXXXXXXX0000000000 0x00000000
GPIO_1In XXXXXXXXXXXXXXXXXXXXXX0000000000 0x00000000
GPIO_IntMask XXXXXXXXXXXXXXXXXXXXXX1111111111 O0xO000003FF
GPIO_IntPolarity XXXXXXXXXXXXXXXXXXXXXX0000000000 0x00000000
GPIO_IntMode XXXXXXXXXXXXXXXXXXXXXX0000000000 0x00000000
GPIO_IntToggle XXXXXXXXXXXXXXXXXXXXXX0000000000 0x00000000
GPIO_IntStatus XXXXXXXXXXXXXXXXXXXXXX0000000000 0x00000000

khkhkhkhkhkhhkhhkhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhkkx*x

GPIO_GlobalStatus 00000000000000000000000000000000

khkhkhkhkhkhhkhhkhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhkkx*x
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> itis also possible to set a register and read back the value of all registers in one command. For example
the following lines :

# gpio —c¢ 9 —s GPIO_DataOut -v Ox2aa
# gpio —¢ 9 —g GPIO_In
GPIO In —> 0x000003FF

can be replaced with:

# gpio —¢ 9 —u —-s GPIO_DataOut -v Ox2aa
EEEEEEE X EEEEEEEEEEEEEEEEEEEEEEEEEEEEEE L EEEEEEEEEEEEEEEEEEEE X EE S X

Channel: 9 => 10 GPIOs

khkhkhkhkhkhhkhhkhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhkhkxkx

GPIO_Control XXXXXXXXXXXXXXXXXXXXXX1010101010 0x000002AA
GPIO_DataOut XXXXXXXXXXXXXXXXXXXXXX1010101010 0x000002AA
GPIO_In XXXXXXXXXXXXXXXXXXXXXX1111111111 O0xO000003FF
GPIO_IntMask XXXXXXXXXXXXXXXXXXXXXX1111111111 O0xO000003FF
GPIO_IntPolarity XXXXXXXXXXXXXXXXXXXXXX0000000000 0x00000000
GPIO_IntMode XXXXXXXXXXXXXXXXXXXXXX0000000000 0x00000000
GPIO_IntToggle XXXXXXXXXXXXXXXXXXXXXX0000000000 0x00000000
GPIO_IntStatus XXXXXXXXXXXXXXXXXXXXXX0000000000 0x00000000

khkhkhkhkhkhhkhkhkhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhkkkx*x

GPIO_GlobalStatus 00000000000000000000000000000000

khkhkhkhkhhkhkhhkhkhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhkkkx*x

> for more info on "GPIO" command:

|# gpio -h

4.4.2 FMC TXn/RXn signals
These signals can be set for RS232 or RS422/485 mode.

LUUUUU
ote

On FMC-SERO PCB B:

> the TXn buffers are enabled by the DXEN (for TX1 to TX14) and DXEN1516 (for TX15 and TX16) signals,
when set to level 1.

> the RS232 or RS422/485 mode is set by switches and can be overridden by software with LED1R_SW1
(TX1/RX1 to TX4/RX4), LED1G_SW2 (TX5/RX5 to TX8/RX8), LED2R_SW3 (TX9/RX9 to TX12/RX12), and
LED2G_SW4 (TX13/RX13 to TX16/RX16). Level 1 for RS422/485; 0 for RS232.

On FMC-SERO PCB A:

> all TXn buffers are enabled by the DXEN signal when set to level 1 - DXEN1516 is called MODE and selects
RS232 or RS422/485 for all TXn. Level 1 for RS422/485; 0 for RS232.

The procedure below assumes that a FMC-SERO PCB B is used.
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4.4.2.1 Enable buffers
Set DXEN abd DXEN1516 as outputs:

|# gpio —c¢ 8 —s GPIO_Control -v 0x3 |

Set DXEN and DXEN1516 to level 1 to enable all TXn outputs:

|# gpio —c¢ 8 —s GPIO_DataOut -v 0x3 |

1 the command above is suitable for FMC-SERO PCB B. On FMC-SERO PCB A, the RS232 or RS422/485
EOtel mode is controlled by DXEN1516 for all TXn/RXn:

> to set to RS232:

|# gpio—c 8 —s GPIO_DataOut -v Ox1 |

> to set to RS422/485:

|# gpio —c¢ 8 —s GPIO_DataOut -v 0x3 |

4422 Testachannel

The test below is done on channel 0: TX1/RX1, TX2/RX2. It must also be done on other channels (1 to 7) by
replacing the "-c 0" with "-c 1" to "-c 7".

Set TX signals as outputs (TX1 and TX2)

# gpio —¢ 0 —s GPIO_Control -v Oxa |
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Check TX/RX signals when configured for RS422/485. The level set on TX1 must be also read on RX1, but
setting a level on TX2 does not change RX2 as we are in differential mode: TX1/TX2 and RX1/RX2 are the same

pair.

# gpio —¢ 0 —s GPIO_DataOut -v 0x8 # TX1l=1], TX2=0

# gpio —¢ 0 —g GPIO_In # must read TX1=RX1=1, TX2=RX2=0
GPIO_In -> 0x00000009

# gpio —c¢ 0 —s GPIO_DataOut -v 0x2 # TX1=0, TX2=1

# gpio —¢ 0 —g GPIO_In # must read TX1=RX1=RX2=0, TX2=1
GPIO_In -> 0x00000002

# gpio —¢ 0 —s GPIO_DataOut -v 0x0 # TX1=0, TX2=0

# gpio —¢ 0 —g GPIO_In # must read TX1=RX1=TX2=RX2=0
GPIO_In -> 0x00000000
#

Check TX/RX signals when configured for RS232. The level set on TX1 must be also read on RX1, and the level
set on TX2 must be also read on RX2 (TX1/TX2 and RX1/RX2 are independant).

# gpio —¢ 0 —s GPIO_DataOut -v 0x8 # TX1l=1], TX2=0

# gpio —¢ 0 —g GPIO_In # must read TX1=RX1=1, TX2=RX2=0
GPIO_In -> 0x00000009

# gpio —c¢ 0 —s GPIO_DataOut -v 0x2 # TX1=0, TX2=1

# gpio —¢ 0 —g GPIO_In # must read TX1=RX1=0, TX2=RX2=1
GPIO_In -> 0x00000006

# gpio —¢ 0 —s GPIO_DataOut -v 0x0 # TX1=0, TX2=0

# gpio —¢ 0 —g GPIO_In # must read TX1=RX1=TX2=RX2=0
GPIO_In -> 0x00000000
#
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4.5 Low Level Debug with IO Command

This command can be used to read/write FPGA registers. First, get the FPGA registers physical base address
using "Ispci -x":

0000:04:00.0 Memory controller: Teknor Industrial Computers Inc Unknown device
9050 (rev fe)

00: 59 10 50 90 06 00 10 00 fe 00 80 05 08 00 00 00

10: 04 00 00 80 00 OO OO OO OO 08 00O 80 00 OO OO OO

20: 00 00 00O OO OO OO OO OO OO OO OO 00 59 10 01 0O

30: 00 00 OO OO 40 00 00O OO OO 00 OO0 00 42 01 00 0O

The 32bit swapped address is stored in BAR2 at PCI configuration offset 0x18. In the example above, the
address is: swap32(0x00080080) = 0x80000800

The examples below assume that FPGA registers are mapped at this address in physical memory.

Juuuiy When reading or writing 32bit data using "lO", the data has to be swapped. This does not apply to the
EOtel adress parameter; only to data.

Here is an example with TX1, TX2, RX1 and RX2 using a loopback connector on the FMC-SERO front panel.
Set VADJ to 3V3 in "REGIO general purpose" register at offset 0x380 (if not yet done) :

[root@localhost ~]# io —4 —-w 0x80000b80 0x08000000
[root@localhost ~]1# io —4 -r -1 0x4 0x80000b80
80000b80: 08000000

Set signals controlling buffer output enable as outputs by setting channel 8 "GPIO control" register at offset
0x200 :

[root@localhost ~]# io —4 -w 0x80000a00 0x03000000
[root@localhost ~]1# io —4 -r -1 0x4 0x80000a00
80000a00: 03000000

Set signals controling TX1 and TX2 as outputs by setting channel 0 "GPIO control" register at offset 0x000

[root@localhost ~]# io —4 —-w 0x80000800 0x0a000000
[root@localhost ~]1# io —4 -r -1 0x4 0x80000800
80000800: 0a000000

Enable output of buffers by setting channel 8 "GPIO DataOut" register at offset 0x204:

[root@localhost ~]# io —4 -w 0x80000a04 0x01000000
[root@localhost ~]# io -4 -r -1 0x4 0x80000a04
80000a04: 01000000

If FMC-SERQO is configured for RS422/485:

Set TX1 to 1 by setting channel 0 ”"GPIO DataOut” register at offset 0x004 - >
should reread TX1 = 1, but also RX1 = 1 because of loopback, in channel 0
"GPIO DataIn” register at offset 0x008

[root@localhost ~]# io —4 -w 0x80000804 0x08000000

[root@localhost ~]# io —4 -r -1 0x4 0x80000808

80000808: 09000000
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Set TX1 to 0 — > should reread TX1 = 0, but also RX1l = 0 because of loopback
[root@localhost ~]# io —4 —w 0x80000804 0x00000000

[root@localhost ~]# io —4 -r -1 0x4 0x80000808

80000808: 00000000

[root@localhost ~]#

If FMC-SERO is configured for RS232 :

Set TX1 = 1 and TX2 = 0 —> should reread TX1 = 1 and TX2
1 and RX2 = 0 because of loopback

[root@localhost ~]# io —4 -w 0x80000804 0x08000000
[root@localhost ~]# io —4 -r -1 0x4 0x80000808

80000808: 09000000

0, but also RX1

Set TX1 = 0 and TX2 = 1 -> should reread TX1 = 0 and TX2
0 and RX2 = 1 because of loopback

[root@localhost ~]# io —4 -w 0x80000804 0x02000000
[root@localhost ~]# io —4 -r -1 0x4 0x80000808

80000808: 06000000

[root@localhost ~]#

1, but also RXl1l

Set TX1 and TX2 to 0 —> should reread TX1] = TX2 = 0, but also RX1l = RX2
because of loopback

[root@localhost ~]# io —4 -w 0x80000804 0x00000000

[root@localhost ~]# io —4 -r -1 0x4 0x80000808

80000808: 00000000

I
o
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Chapter 5 - Additional Information

5.1 Loopback Connector on FMC-SERO Front Panel

This connector is to be plugged on the FMC-SERQO front panel connector to perform some tests on 10s and check
that the hardware is OK.

Pin number Signal
(50 pin connector)

1 GND1 Not connected

2 X1 Connected to RX1
3 RX2 Connected to TX2
4 GND2 Not connected

5 TX3 Connected to RX3
6 RX4 Connected to TX4
7 GND3 Not connected

8 TX5 Connected to RX5
9 RX6 Connected to TX6
10 GND4 Not connected

11 TX7 Connected to RX7
12 RX8 Connected to TX8
13 GND5 Not connected

14 TX9 Connected to RX9
15 RX10 Connected to TX10
16 GND6 Not connected

17 TX11 Connected to RX11
18 RX12 Connected to TX12
19 GND7 Not connected

20 TX13 Connected to RX13
21 RX14 Connected to TX14
22 GND8 Not connected

23 TX15 Connected to RX15
24 RX16 Connected to TX16

25 [GPIO10 [1KohmstoGPIOS |
26 |GPI0O9  |Alreadyconnected |

27 TX16 Already connected
29 RX15 Already connected

Page 16
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Pin number

(50 pin connector)

30 TX14 Already connected
31 GPIO7 Already connected
32 RX13 Already connected
33 TX12 Already connected

35 RX11 Already connected
36 TX10 Already connected
37 GPIO5 Already connected
38 RX9 Already connected
39 TX8 Already connected

41 RX7 Already connected
42 TX6 Already connected
43 GPIO3 Already connected
44 RX5 Already connected
45 TX4 Already connected

47 RX3 Already connected
48 TX2 Already connected
49 GPIO1 Already connected
50 RX1 Already connected
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5.2 10 Routing with a VM6250 SBC board as FMC Carrier
FPGA pin FMC FMC-SER FMC-SER FMC-SER FMC VM6250 VM6250 RTM Test
co_nnector 0 signal 01/0 name 0 signal to con_nector PMQB_IO VME P2 J14 pin loopback
pin from from VM6250 pin to signal connector connector
VM6250 VM6250 VM6250 on RTM
(VITA57 / (VITA57 / J14
schematics) schematics)

N18 G6/57 LAOP RX1 HA14P J15/149 1 C1 1 to pin 2

M18 G7/67 LAON RX2 HA14N J16/159 3 Cc2 3 to pin 4

L13 D9/ 84 LATN TX1 HA16P E15/145 2 A1 2

M14 D8/74 LA1P TX2 HA16N E16 /155 4 A2 4

H13 H7 /68 LA2P RX3 HA17P K16/ 160 9 C5 9 to pin 10

J14 H8/78 LA2N RX4 HA17N K17 /170 11 C6 11 to pin 12

G18 G10/97 LA3N TX3 HA15P F16 /156 10 A5 10

H17 G9/87 LA3P TX4 HA15N F17 /166 12 A6 12

H18 H10/98 LA4P RX5 HA21P K19/190 13 Cc7 13 to pin 14

J18 H11/108 LA4N RX6 HA21N K20 /200 15 C8 15 to pin 16

H16 D12/114 LA5SN TX5 HA19P F19/186 14 A7 14

H15 D11/104 LA5P TX6 HA19N F20/196 16 A8 16

J17 C10/93 LAGP RX7 HA23P K22 /220 21 C11 21 to pin 22

K17 C11/103 LABN RX8 HA23N K23 /230 23 C12 23 to pin 24

K15 H14 /138 LA7N TX7 HB5P E24 /235 22 A11 22

J15 H13/128 LA7P TX8 HB5N E25 /245 24 A12 24

L14 G12/117 LA8P RX9 HB1P J24 /239 25 C13 25 to pin 26

K14 G13/127 LA8BN RX10 HB1N J25 /249 27 C14 27 to pin 28

L17 D15/144 LA9N TX9 HBOP E27 / 265 26 A13 26

L18 D14 /134 LA9P TX10 HBON E28 /275 28 A14 28

N16 C14/133 LA10P RX11 HB11P J30/299 33 c17 33 to pin 34

M16 C15/143 LA10N RX12 HB11N J31/309 35 c18 35 to pin 36

M15 H17 /168 LA11N TX11 HB19P E33 /325 34 A17 34

N15 H16 /158 LA11P TX12 HB19N E34 /335 36 A18 36

N13 G15/147 LA12P RX13 HB15P J33/329 37 Cc19 37 to pin 38

M13 G16/157 LA12N RX14 HB15N J34 /339 39 Cc20 39 to pin 40

P15 D18/174 LA13N TX13 HB21P E36 /355 38 A19 38

P14 D17 /164 LA13P TX14 HB21N E37 /365 40 A20 40

R15 C18/173 LA14P RX15 (4) HB6P K28 /280 45 Cc23 45 to pin 46

R16 C19/183 LA14N RX16 (4) HB6N K29 /290 47 C24 47 to pin 48

N17 H20/198 LA15N TX15 (4) HB4P F25 /246 46 A23 46

P18 H19/188 LA15P TX16 (4) HB4N F26 / 256 48 A24 48

F16 D20/ 194 LA17P GPIO1 HA20P E18/175 6 A3 6 1k to pin 8

G16 D21 /204 LA17N GPIO2 HA20N E19/185 8 Ad 8

C15 C22/213 LA18P GPIO3 HB3P E21/205 18 A9 18 1k to pin 20

B15 C23/223 LA18N GPI04 HB3N E22 /215 20 A10 20

A18 H22/218 LA19P GPIO5 HB13P E30/295 30 A15 30 1k to pin 32
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FPGA pin FMC FMC-SER FMC-SER FMC-SER FMC VM6250 VM6250 RTM Test
connector 0 signal 01/0O name 0 signal to connector PMCB_IO VME P2 J14 pin loopback
pin from from VM6250 pin to signal connector connector
VM6250 VM6250 VM6250 pin on RTM
(VITA57 / (VITA57 / J14
schematics) schematics)
A17 H23 /228 LA19N GPIO6 HB13N E31/305 32 A16 (1) 32
A1 G21/207 LA20P GPIO7 HB2P F22 /216 42 A20 42 1k to pin 44
A12 G22/217 LA20N GPIO8 HB2N F23 /226 44 A21 44
B11 H25 /248 LA21P GPIO9 HB10P K31/310 49 C25 49 1k to pin 50
C11 H26 / 258 LA21N GPIO10 HB8P F28 /276 50 A25 50
B13 G24 /237 LA22P GPIO11 HB10N K32 /320 51 C26 51 1k to pin 52
A13 G25 /247 LA22N GPIO12 HB8N F29 /286 52 A26 52
B14 D23 /224 LA23P GPIO13 HB14P K34 /340 53 c27 53 1k to pin 55
A14 D24 /234 LA23N GPIO14 HB14N K35 /350 55 C28 55
D13 H28 /278 LA24P GPIO15 HB12P F31 /306 54 A27 54 1k to pin 56
D14 H29 / 288 LA24N GPIO16 HB12N F32/316 56 A28 56
E14 G27 /267 LA25P GPIO17 HB17P K37 /370 57 C29 57 1k to pin 59
F14 G28 /277 LA25N GPIO18 HB17N K38 /380 59 C30 59
E15 D26 / 254 LA26P GPIO19 HB20P F37/366 58 A29 58 1k to pin 60
D15 D27 / 264 LA26N GPIO20 HB20N F38/376 60 A30 60
E17 C26 /253 LA27P GPIO21 HB18P J36/359 61 C31 61 1k to pin 63
E16 C27 /263 LA27N GPIO22 HB18N J37 /369 63 C32 63
F18 H31 /308 LA28P GPIO23 HB16P F34 /336 62 A31 62 1k to pin 64
F17 H32/318 LA28N GPIO24 HB16N F35 /346 64 A32 64
N12 G18/177 LA16P DXEN (2)
M11 G19/187 LA16N DXEN1516
)
G14 G33 /327 LA31P LED1R_S
W1 (3)
G15 G34 /337 LA31N LED1G_S
W2 (3)
D12 G36 /357 LA33P LED2R_S
W3 (3)
E12 G37 /367 LA33N LED2G_S
W4 (3)
D18 G30/297 LA29P CAN1_RX
D(4)
D17 G31/307 LA29N CAN1_TX
D(4)
C18 H34/338 LA30P CAN2_RX
D(4)
B18 H35 /348 LA30N CAN2_TX
D(4)
B16 H37 /368 LA32P CAN_STB
A16 H38 /378 LA32N TB0201
GND HA18P J18/179 5 C3 5
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FPGA pin FMC FMC-SER FMC-SER FMC-SER FMC VM6250 VM6250 RTM Test
connector 0 signal 01/0O name 0 signal to connector PMCB_IO VME P2 J14 pin loopback
pin from from VM6250 pin to connector connector
VM6250 VM6250 VM6250 pin on RTM
(VITA57 / (VITA57 / J14
schematics) schematics)
GND HA18N J19/189 7 C4 7
GND HA22P J21/209 17 C9 17
GND HA22N J22/219 19 C10 19
GND HB7P J27 1269 29 C15 29
GND HB7N J28/279 31 C16(1) 31
GND HBOP K25 /250 41 Cc21 41
GND HBON K26 / 260 43 C22 43

1) :

- P2 pin A16 may be REAR2_RTS+ or HB13N depending on VX6060 equipment

- P2 pin C16 may be REAR1_RTS+ or HA7N depending on VX6060 equipment

(2):
With FMC-SERO PCB A :

- DXEN : enables TXn outputs when set to level 1
- DXEN1516 : is used as a MODE signal for all TXn/RXn buffers : RS422 or 485 when set to level 1; RS232 if

setto 0
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With FMC-SERO PCB B : these signals control TXn outputs of buffers (mandatory for RS485 mode) :
level 1 : enabled

level O : disabled

- DXEN : TX1,TX2,TX3,TX4,TX5,TX6,TX7,TX8,TX9,TX10,TX11,TX12,TX13,TX14

- DXEN1516 : TX15/TX16 pair

(3):

With FMC-SERO PCB A : these signals are only used to drive the LEDs, and the mode of TXn/RXn buffers (232
or 422/485) is set by the MODE signal (DXEN1516)

With FMC-SERO PCB B : these signals control the LEDs and also override the default mode of TXn/RXn buffers
set by the switches :

level 1 : RS422 or 485

level 0 : RS232

- LED1R_SW1 : TX1, RX1, TX2, RX2, TX3, RX3, TX4, RX4

- LED1G_SW2 : TX5, RX5, TX6, RX6, TX7, RX7, TX8, RX8

- LED2R_SW3 : TX9, RX9, TX10, RX10, TX11, RX11, TX12, RX12

- LED2G_SW4 : TX13, RX13, TX14, RX14, TX15, RX15, TX16, RX16

(4) : depending on FMC-SERO configuration :
- HB6P may be connected to RX15 or CAN1+

- HB6N may be connected to RX16 or CAN2+

- HB4P may be connected to TX15 or CAN1-

- HB4N may be connected to TX16 or CAN2-
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