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All trademarks are the property of their respective owners.

IMPORTANT SAFETY CONSIDERATIONS

You must consider the possible negative effects of power, wiring, component, sensor, or software failure in the
design of any type of control or monitoring system. This is very important where property loss or human life is
involved. Itis important that you perform satisfactory overall system design and it is agreed between you and
Acromag, that this is your responsibility.

The information of this manual may change without notice. Acromag makes no warranty of any kind with
regard to this material, including, but not limited to, the implied warranties of merchantability and fitness
for a particular purpose. Further, Acromag assumes no responsibility for any errors that may appear in this
manual and makes no commitment to update, or keep current, the information contained in this manual.
No part of this manual may be copied or reproduced in any form without the prior written consent of
Acromag, Inc.

RELATED PUBLICATIONS

The following manuals and part specifications provide the necessary information for in depth understanding of
the XMC-6VLX board.

Virtex-6 Data Book Spec http://www.xilinx.com
CY7C1565KV18-400BZC Spec.  http://www.cypress.com

MT41J128M16HA-15EIT Spec.  http://www.micron.com
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1.0 GENERAL INFORMATION

Ordering Information

This XMC-6VLX is an XMC module with the heart of the design being the
Virtex 6 reprogrammable FPGA. The re-configurable XMC-6VLX modules
use the Xilinx Virtex 6 XC6VLX FPGA. Re-configuration of the FPGA is
possible via a direct download into the Xilinx Platform Flash over the PCle
bus. The on board Platform Flash memory loaded with FPGA configuration
data allows automatic Xilinx configuration on power-up.

The XMC-6VLX is an XMC module with the following interfaces. Eight high
speed serial lanes are allocated to the XMC P15 connector. These lanes can
be used for an 8 lane PCle (PCI Express) implementation, Serial RapidlO, or
10 Gigabit Ethernet. The example design will support a 4 lane Gen 1 PCle
implementation with one DMA channel for data transfer between PCle and
on board QDRII memory.

Eight high speed serial lanes are also allocated to the XMC P16 connector.
These eight serial lanes can be used for Serial RapidlO, PCle, 10 Gigabit
Ethernet, or Xilinx Aurora. The example design will support an 8 lane Aurora
implementation for use of these lanes. Two Virtex 6 global clocks and 34
select I/0 signals will also be provided on the P16 connector. Select I/O
signals are 2.5V Virtex 6 /0O pins that can be selected from single-ended I/O
standards (LVCMOS, HSTL, and SSTL) and differential I/O standards (LVDS,
HT, LVPECL, BLVDS, Differential HSTL and SSTL).

One P4 rear I/O connector will provide two global clock differential pairs,
and 30 LVDS signal pairs.

Two high speed serial interfaces are routed from the FPGA to two SFP (Small
Form-factor Pluggable) module connectors. SFP provides a common
solution for single-channel serial ports including Gigabit Ethernet and fire
wire.

One front 1/0 36 pin connector will provide JTAG, USB signals, two global
differential clock pairs, 11 LVDS signal pairs, and two ground signals.

The board will provide 2 Meg x 72-bit QDRI SRAM, 128 Meg x 64-bit DDR3
SDRAM, 4 Meg x 16-bit parallel Flash, and Xilinx 128 Megabit Platform Flash.
The parallel Flash will interface to the FPGA for MicroBlaze CPU program
code storage. The Xilinx 128 Megabit Platform Flash will contain the power
up configuration bit file for the Virtex 6 FPGA.

The following table lists the orderable models and their corresponding
operating temperature range.

Models XMC-6VLX240F and XMC-6VLX365F are air-cooled with front 1/0.

Acromag, Inc. Tel: 248-295-0310 -6- Www.acromag.com
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Table 1.1: The XMC-6VLX
boards are available in the

standard temperature range.

Key Features

MODEL OPERATING TEMPERATURE RANGE
XMC-6VLX240F 0°Cto +70°C
XMC-6VLX365F 0°Cto +70°C

An XMC-6VLX block diagram, found at the end of this manual, illustrates the
key features listed below.

Reconfigurable Xilinx FPGA — In system configuration of the FPGA is
performed through flash configuration. The PCle bus can be used to
change the flash configuration memory. This provides a means for
creating custom user defined designs. The Virtex 6 will configure from
the updated Platform flash on the next power cycle.

QDRII SRAM - Provides 2 Meg x 72-bit QDRII SRAM. SRAM is linked to
the Virtex 6 device for PCle bus, and DMA engine access. It can also be
linked to front, rear, and high speed data path access.

DDR3 SDRAM - Provides 128 Meg x 64-bit DDR3 SDRAM. SDRAM is
linked to the Virtex 6 device for MicroBlaze and Ethernet access.

P15 High Speed Interface — The Eight high speed serial lanes are
allocated to the XMC P15 connector. These lanes can be used for an 8
lane PCle (PCI Express) implementation, Serial RapidlO, or 10 Gigabit
Ethernet. The example design will support a 4 lane Gen 1 PCle
implementation.

P16 High Speed Interface — The Eight high speed serial lanes are
allocated to the XMC P16 connector. These lanes can be used for Serial
RapidlO, PCle, 10 Gigabit Ethernet, or Xilinx Aurora. The example design
will support an 8 lane Aurora loopback implementation.

SFP High Speed Interface — The Two high speed serial interfaces are
routed from the FPGA to two SFP (Small Form-factor Pluggable) module
connectors. SFP provides a common solution for single-channel serial
ports including Gigabit Ethernet and fire channel. Two MAC IDs are
provided for the Ethernet channels.

Interface to Rear P4 Connector — The Virtex 6 FPGA is directly
connected to 64 pins of the rear P4 connector. All 2.5volt 10 standards
supported by the Virtex 6 device are available. The example design
provides LVCMOS single ended signaling.

Interface to Front VHDCI Connector — The Virtex 6 FPGA is directly
connected to 36 pins of the front VHDCI connector. All 2.5volt IO
standards supported by the Virtex 6 device are available on 13 signal
pairs or 26 single ended signals. JTAG for Virtex 6 configuration and use
with Xilinx ChipScope FPGA signal analysis tool. USB is provides a
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PCle Interface Features

MicroBlaze debug terminal port.

Example Design Provided — The example VHDL design includes
implementation of the PCle bus 4 lane Gen 1, control of digital front and
rear /0, and QDRII read/write interface logic, SFP module interface for
1 Gig Ethernet with DDR3 Memory.

PCle Bus — An example design is provided with four lane PCl Express
Generation 1 operating at a bus speed of 2.5 Gbps per lane per
direction. This gives up to 2GBytes/sec data rate on the bus. FPGA
supports Genl 8-lane (x8) or Gen2 4-lane (x4).

PCle Bus Master — The PCle interface logic becomes the bus master to
perform DMA transfers.

DMA Operation — The PCle bus interface supports one DMA channel
capable of transferring data to and from the on board QDRII SRAM.

Compatibility — PCI Express Base Specification v2.0 compliant PCI
Express Endpoint. Provides one multifunction interrupt. The XMC-6VLX
is compatible with XMC VITA 42.3 specification for P15.

Acromag, Inc. Tel: 248-295-0310
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Software

ENGINEERING DESIGN KIT

DLL CONTROL SOFTWARE

VXWORKS SOFTWARE

Linux SOFTWARE

The XMC-6VLX products will require support drivers specific to your
operating system.

Acromag provides an engineering design kit for the 6VLX boards (sold
separately), a “must buy” for first time 6VLX module purchasers. The design
kit (model XMC-6VLX-EDK) provides the user with the basic information
required to develop a custom FPGA program for download to the Xilinx
user-programmable FPGA. The design kit includes a CD containing:
schematics, parts list, part location drawing, example VHDL source, and
other utility files. The 6VLX modules are intended for users fluent in the use
of Xilinx FPGA design tools.

Acromag provides software products (sold separately) to facilitate the
development of Windows® applications interfacing with Acromag PMC,
XMC, and VPX I/O board products, PCl and PCle I/O Cards, and CompactPClI
I/O Cards. This software (models PCISW-API-WIN32 and PCISW-API-WIN64)
consists of low-level drivers and Dynamic Link Libraries (DLLs) that are
compatible with a number of programming environments. The DLL
functions provide a high-level interface to boards eliminating the need to
perform low-level reads/writes of registers, and the writing of interrupt
handlers.

Acromag provides a software product (sold separately) consisting of board
VxWorks® software. This software (Model PMCSW-API-VXW) is composed
of VxWorks® (real time operating system) libraries for all Acromag PMC,
XMC, and VPX 1/0 board products, PCl and PCle I/O Cards, and CompactPCl
I/O Cards. The software is implemented as a library of “C” functions which
link with existing user code to make possible simple control of all Acrcomag
PCl and PCle boards.

Acromag provides a software product consisting of board Linux® software.
This software (Model PMCSW-API-LNX) is composed of Linux® libraries for
all Acromag PMC, XMC, and VPX I/O board products, PCl and PCle I/O cards,
and CompactPCl I/O cards. The software supports X86 PCl bus only and is
implemented as library of “C” functions which link with existing user code to
make possible simple control of all Acromag PCl and PCle boards.
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Signal Interface Products

Accessory cables that interface to the front VHDCI connector and SFP
modules are available from Acromag.

VHDCI Cable
Acromag provides a cable that brings the 36 pins of the VHDCI front I/O
connector out to a 50 pin SCSI connector. The Acromag part number is
5025-921. See Table 2.3: Board Front VHDCI Field I/O Pin Connections. A
cable drawing is also provided in the accessories section at the end of this
manual.

SFP to SFP Cable

Acromag provides a 1 meter cable that connects one SFP to another SFP.
The cable is copper Twin-ax and connects one SFP module to another. The
Acromag part number is 5028-449. Drawing provided in the accessories
section at the end of this manual.

1000BASE-T Copper SFP Transceiver

Acromag provides Copper SFP Transceiver that is compatible with the
Gigabit Ethernet and 1000BASE-T standards as specified in IEEE Std 802.3. It
has an RJ-45 connector and is RoHS compliant and lead-free. The Acromag
part number is 5028-455. Drawing provided in the accessories section at
the end of this manual.

2.125 Gb/s Short-Wavelength SFP Transceiver

Acromag provides 2.125 Gb/s Short Wavelength SFP Transceiver that is
compatible with the Gigabit Ethernet standard as specified in IEEE Std 802.3
and Fibre Channel FC-PI-2 Rev. 5.0. It is RoHS compliant and lead-free.
Supports up to 2.125 Gb/s bi-directional data links. Use 850nm Oxide VCSEL
laser transmitter. The Acromag part number is 5028-452. Drawing provided
in the accessories section at the end of this manual.
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2.0 PREPARATION FOR USE

Unpacking and Inspecting

—
W,
CAUTION

SENSITIVE ELECTRONIC DEVICES

DO NGT SHIP OR STORE NEAR 8TRONG
ELECTROSTATIC, ELECTROMAGNETIC
\MAGNETIC QR RADIOACTIVE FIEI.DSJ

WARNING: This board utilizes
static sensitive components
and should only be handled at
a static-safe workstation.

Card Cage Considerations

Board Installation

Upon receipt of this product, inspect the shipping carton for evidence of
mishandling during transit. If the shipping carton is badly damaged or water
stained, request that the carrier's agent be present when the carton is
opened. If the carrier's agent is absent when the carton is opened and the
contents of the carton are damaged, keep the carton and packing material
for the agent's inspection.

For repairs to a product damaged in shipment, refer to the Acromag Service
Policy to obtain return instructions. It is suggested that salvageable shipping
cartons and packing material be saved for future use in the event the
product must be shipped.

This board is physically protected with packing material and electrically
protected with an anti-static bag during shipment. However, it is
recommended that the board be visually inspected for evidence of
mishandling prior to applying power.

Refer to the specifications section for loading and power requirements. Be
sure that the system power supplies are able to accommodate the power
requirements of the system boards, plus the installed Acromag board,
within the voltage tolerances specified.

In an air cooled assembly, adequate air circulation must be provided to
prevent a temperature rise above the maximum operating temperature and
to prolong the life of the electronics. If the installation is in an industrial
environment and the board is exposed to environmental air, careful
consideration should be given to air-filtering.

In a conduction cooled assembly, adequate thermo conduction must be
provided to prevent a temperature rise above the maximum operating
temperature.

Remove power from the system before installing board, cables, termination
panels, and field wiring.

Default Hardware Configuration

The board may be configured differently, depending on the application.
When the board is shipped from the factory, it is configured with the
Acromag example design as follows:

e Slave SelectMap using Platform Flash (XCF128X) with onboard 48 MHz
oscillator.
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The control registers must be programmed to the desired configuration
before starting data input or output operation (see section 3).

P16 Secondary XMC Connector

The P16 secondary XMC connector connects directly to the user-
programmable FPGA for both high speed Giga bit data signals and standard
I/O user signals. The user I/O pins are connected to FPGA banks with VCCO
pins powered by 2.5 volts. Thus these user I/0 pins will support the 2.5 volt
IOStandards. The IOSTANDARD attribute can be set in the user constraints

file (UCF). For example, P16 user I/O can be defined for LVDS_25 (Low-
Voltage Differential Signaling). The example design defines the P16 I/0 to
LVCMOS25 (low voltage CMOS) in the user constraints file. The tables
included in the P16 Input Data Register and P16 Output Data Register
sections can be used to map the LVCMOS signal to the signal names given in
this table. The 2.5 volt I0Standards available are listed in the Virtex-6 User
Guide available from Xilinx.

Table 2.1: Board P16

Secondary XMC Connections

The example design implements

2.5volt LVCMOS I/0 to the P16

connector.

Alternatively, 2.5volt LVDS I/0

can be used on the rear

connector.

Pin A B C D E F

1 DPOO+ DP0O- | S18G N | DPO1+ DPO1- | S18G_P
2 GND GND 516 N GND GND S17 N
3 DP02+ DP02- S16_P DPO3+ DP03- 517 P
4 GND GND s14 N GND GND S15 N
5 DPO4+ DP04- S14 P DPO5+ DPO5- 515 P
6 GND GND S12 N GND GND S13 N
7 DPO6+ DP06- 512 P DPO7+ DPO7- 513 P
8 GND GND S10 N GND GND S11 N
9 DPO8+ DPOS- 510 P DP09+ DP09- S11 P
10 GND GND S8_N GND GND S9 N
11 | DP10+ DP10- S8_P DP11+ DP11- s9 P
12 GND GND S6_N GND GND S7 N
13 | DP12+ DP12- S6_P DP13+ DP13- S7 P
14 GND GND S4_N GND GND S5 N
15 | DP14+ DP14- S4_P DP15+ DP15- S5_P
16 GND GND S2 N GND GND S3_N
17 | DPi16+ DP16- S2 P DP17+ DP17- S3_P
18 GND GND S0G N GND GND S1 N
19 | DPi1s+ DP18- | SOG P | DP19+ DP19- s1 P

As LVDS signal pairs, the signals can be grouped to match the ANSI/VITA
46.0 X38s pattern map. A total of 19 differential signal pairs are provided.
These differential signal pairs connect to column C and F of the P16 XMC
connector as shown in the following table. For example S3_P and S3_N
form a signal pair. There are two global clock differential pairs available
(S0G_P, SOG_N) and (S18G_P, S18G_N). The P identifies the Positive input

while the N identifies the Negative input.

This XMC P16 Secondary connector is a 114-pin Samtec ASP-103614-05

connector. The connector complies with the ANSI/VITA 42.3-2006.
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Rear P4 Field 1/0 Connector
The rear |/O P4 connector connects directly to the user-programmable
FPGA. The VCCO pins are powered by 2.5 volts and thus will support the 2.5
volt I0Standards. The IOSTANDARD attribute can be set in the user
constraints file (UCF). The example design defines the Rear P4 1/0 to
LVCMOS25 (low voltage CMOS) in the user constraints file. The tables
included in the Rear Input Data Register and Rear Output Data Register
sections can be used to map the LVCMOS signal to the signal names given in

Table 2.2: Board Rear Field 1/0
Pin Connections.

The example design implements
2.5volt LVCMOS 1I/0 to the rear
connector.

Alternatively, 2.5volt LVDS I/0
can be used on the rear
connector.

the table below.

The rear /O can alternatively be defined for LVDS_25 (Low-Voltage
Differential Signaling) in the user constraints file. The 2.5 volt IOStandards
available are listed in the Virtex-6 User Guide available from Xilinx.

As LVDS signal pairs, the signals can be grouped as 32 LVDS I/O pairs. The
LVDS pairs are arranged in the same row in table 2.2. For example, RIO1_P
and RIO1_N form a signal pair. The P identifies the Positive input while the

N identifies the Negative input.

Ch. | Positive Pin Description Pin | Negative Pin Description Pin
0 RIO0 GCLK P 1 RIO0 GCLK N 3

1 RIO1 P 2 RIO1 N 4

2 RIO2 P 5 RIO2 N 7

3 RIO3 P 6 RIO3 N 8

4 RIO4 P 9 RIO4 N 11
5 RIO5 P 10 | RIO5 N 12
6 RIO6 P 13 | RIO6 N 15
7 RIO7 P 14 | RIO7 N 16
8 RIO8 P 17 | RIO8 N 19
9 RIO9 P 18 | RIO9 N 20
10 [ RIO10 P 21 | RIO10 N 23
11 [RIO11 P 22 | RIO11 N 24
12 [ RIO12 P 25 | RIO12 N 27
13 | RIO13 P 26 | RIO13 N 28
14 | RIO14 P 29 | RIO14 N 31
15 | RIO15 P 30 | RIO15 N 32
16 | RIO16 P 33 | RIO16 N 35
17 | RIO17 P 34 | RIO17 N 36
18 | RIO18 P 37 | RIO18 N 39
19 | RIO19 P 38 | RIO19 N 40
20 [ RIO20 P 41 | RIO20 N 43
21 | RIO21 P 42 | RIO21 N 44
22 | RIO22 P 45 | RIO22 N 47
23 [ RIO23 P 46 | RIO23 N 48
24 [ RIO24 P 49 | RI024 N 51
25 | RIO25 P 50 | RIO25 N 52
26 | RIO26 P 53 | RIO26 N 55
27 | RIO27 P 54 | RIO27 N 56
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28 | RIO28 P 57 | RIO28 N 59
29 | RIO29 P 58 | RIO29 N 60
30 | RIO30_P 61 | RIO30_N 63
31 | RIO31_GCLK P 62 | RIO31_GCLK N 64

This connector is a 64-pin female receptacle header (AMP 120527-1 or

equivalent) which mates to the male connector on the carrier board (AMP
120521-1 or equivalent).

Front Panel Field I/0 Connector

The front panel provides access to a 36 pin VHDC connector and two SFP

port connectors. The VHDCI connector provides interface to JTAG, USB and
26 single ended or 13 differential I/O signal pairs. Two of the signal pairs are
routed to global clock pins on the Virtex 6 device.

Table 2.3: Board Front VHDCI
Field I/O Pin Connections.

The example design implements
2.5volt LVCMOS I/0 to the front
connector.

Alternatively, 2.5volt LVDS 1/O
can be used on the front
connector.

The 26 front I/0 signals connect directly to the user-programmable FPGA.
The VCCO pins are powered by 2.5 volts and thus will support the 2.5 volt
IOStandards. The IOSTANDARD attribute can be set in the user constraints

file (UCF). The example design defines the Front I/O to LVCMOS25 (low

voltage CMOS) in the user constraints file. The tables included in the Front
Input Data Register and Front Output Data Register sections can be used to

map the LVCMOS signal to the signal names given in the table below.

The Front I/0O can alternatively be defined for LVDS_25 (Low-Voltage

Differential Signaling) in the user constraints file. The 2.5 volt IOStandards
available are listed in the Virtex-6 User Guide available from Xilinx.

Ch. | Positive Pin Description Pin | Negative Pin Description Pin
N/A | TCK 1 TMS 19
N/A | TDO 2 TDI 20
N/A | GND 3 +2.5V 21
0 FIO0 P 4 FIOO N 22
1 FIO1 P 5 FIO1 N 23
2 FIO2 P 6 FIO2 N 24
3 FIO3 P 7 FIO3 N 25
4 FIO4 P 8 FIO4 N 26
5 FIO5 P 9 FIO5 N 27
6 FIO6 P 10 | FIO6 N 28
7 FIO7 P 11 | FIO7 N 29
8 FIO8 P 12 | FIO8 N 30
9 FIO9 P 13 | FIO9 N 31
10 FIO10 P 14 | FIO10 N 32
11 FIO11 GCLK P 15 | FIO11 GCLK N 33
12 FIO12 GCLK P 16 | FIO12 GCLK N 34
N/A | USB D+ 17 | USB D- 35
N/A | USB_VBUS (from host sys) | 18 | GND 36

This connector is a 36-pin female receptacle header (SAMTEC VHDCR-36-01-
M-RA or equivalent) which mates to the male connector.
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SFP Module Connector

Table 2.4: Board Front SFP . . —
o Pin | Symbol Pin Description

Module Contact definition. 1 VeeT Module Transmitter Ground
2 Tx_Fault Module Transmitter Fault
3 Tx_Disable Transmitter Disable
4 SDA 2-wire Serial Interface Data Line
5 SCL 2-wire Searil Interface Clock
6 Mod ABS Module Absent
7 RSO Rate Select
8 Rx LOS Receive Loss of Signal Indication
9 VeeR Module Receiver Ground
10 | VeeR Module Receiver Ground
11 | VeeR Module Receiver Ground
12 RD- Receiver Inverted Data Output
13 RD+ Receiver Non-Inverted Data Output
14 | VeeR Module Receiver Ground
15 | VccR Module Receiver 3.3 V Supply
16 | VccT Module Transmitter 3.3 V Supply
17 | VeeT Module Transmitter Ground
18 TD+ Transmitter Non-Inverted Data Input
19 TD- Transmitter Inverted Data Input
20 | VeeT Module Transmitter Ground

Non-Isolation Considerations

The board is non-isolated, since there is electrical continuity between the
logic and field I/0O grounds. As such, the field I/O connections are not
isolated from the system. Care should be taken in designing installations
without isolation to avoid noise pickup and ground loops caused by multiple
ground connections.
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3.0 PROGRAMMING INFORMATION

This Section provides the specific information necessary to program and
operate the board.

GETTING STARTED

1. The XMC-6VLX board is shipped with the user-programmable Xilinx

FPGA code stored in the Platform Configuration flash memory (U1).
Upon power-up the XMC-6VLX will automatically configure the FPGA
with the example design code stored in flash. As a first step become
familiar with the XMC-6VLX, with the example code supplied by
Acromag. The board will perform all the functions of the example
design as described in this manual.

The Example Design Memory Map section gives a description of the /0
operations performed by the example design. It will allow testing of
PCle interface, read/write of QDRII SRAM, all digital I/O ports,
interrupts, testing of both SFP Ports, P16 Aurora loopback, and DMA
operation. It is strongly recommended that you become familiar with
the board features by using the example design as provided by
Acromag.

CAUTION: Do not attempt to reconfigure the flash memory until after
you have tested and become familiar with the XMC-6VLX as provided
in the example design.

After you are familiar with the XMC-6VLX and have tested it using the
example design, you can move on to step 2. Here you will modify the
example design VHDL code slightly. The Xilinx Platform Configuration
flash must be overwritten to test your code. Once the flash is erased
you will not be able to go back to the example design by simply
powering down and restarting the board. If your code does not function
as desired you may need to return to use of the Acromag design
example. You can reload the Acromag example design via the EDK
board and the JTAG port using the Xilinx iMPACT tool. Upon power-up,
the example design provided by Acromag will again be loaded into the
FPGA.

See the Flash Configuration section for a description of the steps
required to write new data or to reprogram the example design code to
the Platform flash device. Registers are provided in the FPGA
Programming Memory Map to implement Platform or BPI flash erase
and reprogram operations.

Acromag, Inc. Tel: 248-295-0310
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Virtex 6 Configuration
The XMC-6VLX board supports configuration in the following modes:

e Slave SelectMAP using Xilinx Platform Flash XL with onboard 48 MHz
oscillator. The Xilinx Platform flash configuration device contains the
Acromag example design.

e Master BPI-Up using Linear BPI Flash device. A BPI flash device is
recommended for MicroBlaze program storage.

e JTAG using Xilinx external program cable.

Upon a power-up cycle, the contents of the Xilinx Platform flash device are
downloaded to the FPGA. See chapter 4 for DIP switch setting options.

Platform Flash Xilinx Configuration

The Xilinx Platform flash configuration data can be reprogrammed using the
PCle bus interface or the JTAG interface. The following is the general
procedure for reprogramming the Platform flash memory and
reconfiguration of the Xilinx FPGA:

1. Set DIP switch 5 to the OFF position. This will enable selection of the
Platform flash device and disable selection of the BPI flash device. Set
DIP switch 2 and 3 to the ON position. This will select Slave SelectMAP
mode.

2. Power Cycle the System with the XMC-6VLX module. At power-up the
configuration file will automatically be loaded into the FPGA provided
the DIP switch is set as described in the preceding step for configuration
from Platform flash.

BPI Flash Xilinx Configuration

The Byte-wide Peripheral Interface (BPI) flash is recommended for
MicroBlaze CPU program code storage. The following is the general
procedure for reprogramming the BPI flash memory:

1. Set DIP switch 5 to the ON position. This will enable selection of the BPI
flash device and disable selection of the Platform flash device.

2. See the Flash Configuration section for a description of the steps
required to write new data or program code to the BPI Flash device.
Registers are provided in the FPGA Programming Memory Map to
implement BPI flash erase and reprogram operations.
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PCle CONFIGURATION ADDRESS SPACE

This board is a PCI Express Base Specification Revision v2.0 compliant PCle
bus board.

The PCl bus is defined to address three distinct address spaces: I/0,
memory, and configuration space. This board can be accessed via the PCle
bus memory, and configuration spaces.

The card’s configuration registers are initialized by system software at
power-up to configure the card. The board is a Plug-and-Play PCle card. As
a Plug-and-Play card the board’s base address and system interrupt request
are not selected via jumpers but are assigned by system software upon
power-up via the configuration registers. A PCle bus configuration access is
used to read/write the PCle card’s configuration registers.

When the computer is first powered-up, the computer’s system
configuration software scans the PCle bus to determine what PCle devices
are present. The software also determines the configuration requirements
of the PCle card.

The system software accesses the configuration registers to determine how
many blocks of memory space the module requires. It then programs the
board’s configuration registers with the unique memory base address.

Since this board is relocatable and not fixed in address space, its device
driver must use the mapping information stored in the board’s
Configuration Space registers to determine where the board is mapped in
memory space.

The configuration registers are also used to indicate that the board requires
an interrupt request. The system software then programs the configuration
registers with the interrupt request assigned to the board.

CONFIGURATION REGISTERS

The PCle specification requires software driven initialization and
configuration via the Configuration Address space. This board provides 512
bytes of configuration registers for this purpose. It contains the
configuration registers, shown in Table 3.1, to facilitate Plug-and-Play
compatibility.

The Configuration Registers are accessed via the Configuration Address and
Data Ports. The most important Configuration Registers are the Base
Address Registers and the Interrupt Register which must be read to
determine the base address assigned to the board and the interrupt request
that goes active on a board interrupt request.
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Table 3.1 Configuration
Registers

Reg. D31 D24 | D23 D16 D15 D8 D7 DO
Num.
0 Device ID Vendor ID
0x6301 XMC-6VLX240F
0x6302 XMC-6VLX365F 16D5
0x6303 XMC-6VLX240
0x6304 XMC-6VLX365
1 Status Command
2 Class Code=118000 Rev ID=00
3 BIST | Header | Latency Cache
4 64-bit Memory Base Address for Memory Accesses to PCle
interrupt, /O registers, System Monitor registers, and Flash
memory.
4M Space (BARO)
5 64-bit Memory Base Address for Memory Accesses to QDRII
memory.
16M Space (BAR2)
6:10 Not Used
11 Subsystem ID Subsystem Vendor ID
0x6301 XMC-6VLX240F
0x6302 XMC-6VLX365F 16D5
0x6303 XMC-6VLX240
0x6304 XMC-6VLX365
12 Not Used
13,14 Reserved
15 Max_ Lat | Min_Gnt | Inter. Pin | Inter. Line

This board is allocated a 4M byte block of memory (BARO), to access the
PCle interrupt, I/O registers, System Monitor registers, and Flash memory.
The PCle bus decodes 4M bytes for BARO for this memory space.

This board is also allocated a 16M byte block of memory (BAR2), to access
QDRI memory. The PCle bus decodes 16M bytes for BAR2 for this memory
space.
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BARO MEMORY MAP

Table 3.2: BARO Registers

Note that any registers/bits not
mentioned will remain at the
default value logic low.

The BARO memory address space is used to access the PCle interrupt, Front,

Rear, and P16 I/O registers, System Monitor registers, and Flash memory.
Note that the base address for the board (BARO) in memory space must be
added to the addresses shown to properly access these registers.

BARO Base Address Size Description
0x00000000->0x0000FFFF | 64K Reserved
0x00010000->0x0001FFFF | 64K Reserved
0x00020000-»0x0009FFFF | 512K | Reserved
0x000A0000->0x000AFFFF | 64K AXI CDMA (DS792)
0x000B0000->0x000EFFFF | 256K | Reserved
0x000F0000->0x000FFFFF | 64K PCle AXI Bridge Control (DS820)
0x00100000->0x010FFFFF | 64K PCle Interrupt Controller
0x00110000->0x002FFFFF | 2M Reserved
0x00300000->0x0030FFFF | 64K ijxﬁ Sr:eg' System Monitor,
0x00310000->0x003FFFFF | 1M Reserved
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INTERRUPT CONTROLLER

The AXI Interrupt Controller concentrates multiple interrupt inputs from
peripheral devices to a single interrupt output to the system processor using
the PCle bus. The interrupt controller contains programmer accessible
registers that allow interrupts to be enabled, queried and cleared under
software control over the PCle bus interface.

BARO Base Addr+ Bit(s) Description
Table 3.3: Interrupt Controller
Registers 0x00100000 31:0 Interrupt Status Register
mentioned will rgmam at the 0x00100008 31:.0 Interrupt Enable Register
default value logic low.
0x0010000C 31:.0 Interrupt Acknowledge Register
0x00100010 31:.0 Set Interrupt Enable Register
0x00100014 31:.0 Clear Interrupt Enable Register
0x00100018 31:0 Interrupt Vector Register
0x0010001C 31:0 Master Enable Register

Interrupt Status Register (Read/Write) - (BARO + 0x00100000)

This Interrupt Status register (ISR) at BARO base address + offset 0x100000 is
used to monitor board interrupts. When read, the contents of this register
indicate the presence or absence of an active interrupt for each of the active
interrupting sources. Each bit in this register that is set to a ‘1’ indicates an
active interrupt signal on the corresponding interrupt input. Bits that are
‘O’are not active. The bits in the ISR are independent of the interrupt enable
bits in the Interrupt Enable register. Interrupts, even if not enabled can still
show up as active in the ISR.

Table 3.4: Interrupt Status Bit(s) | FUNCTION
Register This bit when set indicates a Xilinx Fabric interrupt from the
Front I/O interface. See the Front I/O interrupt section for
0 source of this interrupt.
0 Disabled
1 Enabled

This bit when set indicates an AXI CDMA interrupt. See the
CDMA section for source of this interrupt.

1
0 Disabled
1 Enabled
Reserved
31-2
0 NA
1 NA
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The ISR register is writable by software only until the Hardware Interrupt
Enable bit in the MER has been set. Given these restrictions, when this
register is written to, any data bits that are set to ‘1’ will activate the
corresponding interrupt just as if a hardware input became active. Data bits
that are zero have no effect. This allows software to generate interrupts for
test purposes.

Interrupt Pending Register (Read) - (BARO + 0x00100004)

This Interrupt Pending register (IPR) at BARO base address + offset 0x100004
is used to monitor board interrupts. Reading the contents of this register
indicates the presence or absence of an active interrupt signal that is also
enabled. Each bit in this register is the logical AND of the bits in the
Interrupt Status register and the Interrupt Enable register.

Table 3.5: Interrupt Pending Bit(s) | FUNCTION

Register This bit when set indicates a Xilinx Fabric interrupt from the

Front I/O interface. See the Front I/O interrupt section for

0 source of this interrupt.

0 Disabled

1 Enabled

This bit when set indicates an AXI CDMA interrupt. See the
1 CDMA section for source of this interrupt.

0 Disabled
1 Enabled

Reserved
31-2

0 NA
1 NA

Interrupt Enable Register (Read/Write) - (BARO + 0x00100008)

This is a read/write register. Writing a ‘1’ to a bit in this register enables the
corresponding Interrupt Status bit to cause assertion of the interrupt output.
This Interrupt Enable bit set to ‘0’ does not inhibit an interrupt condition
from being captured. It will still show up in the Interrupt Status register even
when not enabled here. To show up in the Interrupt Pending register it
needs to be enabled here. Writing a ‘0’ to a bit disables, or masks, the
generation of interrupt output for the corresponding interrupt input signal.
Note however, that disabling an interrupt input is not the same as clearing it.
Disabling an active interrupt prevents that interrupt from reaching the IRQ
output. When it is re-enabled, the interrupt immediately generates a
request on the IRQ output. An interrupt must be cleared by writing to the
Interrupt Acknowledge Register, as described below. Reading this Interrupt
Enable register indicates which interrupt inputs are enabled; where a ‘1’
indicates the input is enabled and a ‘0’ indicates the input is disabled.
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Table 3.6: Interrupt Enable Bit(s) | FUNCTION

Register This bit when set indicates a Xilinx Fabric interrupt from the
Front I/O interface is enabled. See the Front I/O interrupt
0 section for source of this interrupt.

0 Disabled

1 Enabled

This bit when set indicates an AXI CDMA interrupt enable. See
1 the CDMA section for source of this interrupt.

0 Disabled
1 Enabled

Reserved
31-2

0 NA
1 NA

Interrupt Acknowledge Register (Write) - (BARO + 0x0010000C)

The Interrupt Acknowledge register is a write-only location that clears the
interrupt request associated with selected interrupt inputs. Note that
writing one to a bit in Interrupt Acknowledge register clears the
corresponding bit in Interrupt Status register, and also clears the same bit
itself in the Interrupt Acknowledge register.

Writing a ‘1’ to a bit location in the Interrupt Acknowledge register will clear
the interrupt request that was generated by the corresponding interrupt
input. An interrupt input that is active and masked by writing a ‘0’ to the
corresponding bit in the Interrupt Enable register will remain active until
cleared by acknowledging it. Unmasking an active interrupt causes an
interrupt request output to be generated (if the Master Interrupt Enable bit-
0 in the Master Enable register is set). Writing Os has no effect as does
writing a ‘1’ to a bit that does not correspond to an active input or for which
an interrupt input does not exist. The bit locations in the Interrupt
Acknowledge register correspond with the bit locations given in the
Interrupt Enable register Table.

Set Interrupt Enable Register (Write) - (BARO + 0x00100010)

Set Interrupt Enable register is a location used to set Interrupt Enable
register bits in a single atomic operation, rather than using a read / modify /
write sequence. Writing a ‘1’ to a bit location in the Set Interrupt Enable
register will set the corresponding bit in the Interrupt Enable register.
Writing Os does nothing, as does wiring a ‘1’ to a bit location that
corresponds to a non-existing interrupt input. The bit locations in the Set
Interrupt Enable correspond with the bit locations given in the Interrupt
Enable register Table.

Acromag, Inc. Tel: 248-295-0310 -23- Www.acromag.com



XMC-6VLX USER’S MANUAL

Clear Interrupt Enable Register (Write) - (BARO + 0x00100014)

Clear Interrupt Enable register is a location used to clear Interrupt Enable
register bits in a single atomic operation, rather than using a read / modify /
write sequence. Writing a ‘1’ to a bit location in Clear Interrupt Enable
register will clear the corresponding bit in the Interrupt Enable register.
Writing Os does nothing, as does wiring a ‘1’ to a bit location that
corresponds to a non-existing interrupt input. The bit locations in the clear
Interrupt Enable correspond with the bit locations given in the Interrupt
Enable register Table.

Interrupt Vector Register (Read) - (BARO + 0x00100018)

The Interrupt Vector register is a read-only register and contains the ordinal
value of the highest priority, enabled, and active interrupt input. INTO
(always the LSB) is the highest priority interrupt input. Each successive input
(to the left) has a corresponding lower interrupt priority. If no interrupt
inputs are active, the Interrupt Vector register contains all 1s. This Interrupt
Vector register acts as an index for giving the correct Interrupt Vector
Address.

Master Enable Register (Read/Write) - (BARO + 0x0010001C)

This is a 2-bit, read / write register. The two bits are mapped to the two
least significant bits of the location. The least significant bit contains the
Master Enable bit and the next bit contains the Hardware Interrupt Enable
bit. Writing a ‘1’ to the Master Enable bit enables the IRQ output signal.
Writing a ‘0’ to the Master Enable bit disables the IRQ output, effectively
masking all interrupt inputs. The Hardware Interrupt Enable bit is a write-
once bit. At reset, this bit is reset to ‘0’, allowing the software to write to the
Interrupt Status register to generate interrupts for testing purposes, and
disabling any hardware interrupt inputs. Writing a ‘1’ to this bit enables the
hardware interrupt inputs and disables software generated inputs. Writing a
‘1’ also disables any further changes to this bit until the device has been
reset. Writing 1s or Os to any other bit location does nothing. When read,
this register will reflect the state of the Master Enable and Hardware
Interrupt Enable bits. All other bits will read as Os.

Table 3.7: Master Enable Bit(s) | FUNCTION
Register Master IRQ Enable
0
0 All Interrupts Disabled
1 All Interrupts Enabled
Hardware Interrupt Enable
1
0 Software Interrupts Enabled
1 Hardware Interrupts Only Enabled

31-2 Not Used (bits are read as logic “0”)
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AXI-CDMA

Table 3.8:AXI CDMA Registers

Note that any registers/bits not
mentioned will remain at the
default value logic low.

The AXI Central Direct Memory Access (CDMA) core is a soft Xilinx
Intellectual Property core. The CDMA provides direct memory access
between system memory on the PCle bus and the memory resident on the
XMC-6VLX.

The basic mode of operation for the CDMA is Simple DMA. In this mode, the
CDMA executes one programmed DMA command and then stops. This
requires that the CDMA registers need to be set up by system software over
the PCle bus for each DMA operation required.

Scatter Gather is a mechanism that allows for automated DMA transfer
scheduling via a pre-programmed instruction list of transfer descriptors
(Scatter Gather Transfer Descriptor Definition). This instruction list is
programmed by the user software application into a memory-resident data
structure that must be accessible by the AXI CDMA Scatter Gather interface.
This list of instructions is organized into what is referred to as a transfer
descriptor chain. Each descriptor has an address pointer to the next
sequential descriptor to be processed. The last descriptor in the chain
generally points back to the first descriptor in the chain but it is not required.
The AXI CDMA Tail Descriptor Pointer register needs to be programmed with
the address of the first word of the last descriptor of the chain. When the
AXI CDMA executes the last descriptor and finds that the Tail Descriptor
pointer matches the address of the completed descriptor, the Scatter Gather
Engine stops descriptor fetching and waits. See the Xilinx DS792 data sheet
for the AXI Central Direct Memory Access for additional details for Scatter
Gather operations.

BARO Base Addr+ Bit(s) Description

0x000A0000 31:.0 CDMA Control Register
0x000A0004 31:0 CDMA Status Register
0x000A0008 31:0 Current Descriptor Pointer Register
0x000A000C 31:0 Reserved

0x000A0010 31:0 Tail Descriptor Pointer Register
0x000A0014 31:0 Reserved

0x000A0018 31:0 Source Address Register
0x000A001C 31:.0 Reserved

0x000A0020 31:0 Destination Address Register
0x000A0024 31:.0 Reserved

0x000A0028 31:0 Bytes to Transfer Register
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CDMA Control Register (Read/Write) - (BARO + 0x000A0000)
This register provides software application control of the AXI COMA.

Table 3.9: CDMA Control Bit(s) | FUNCTION
Register 0 This bit is reserved for future definition and will always return
zero.

Indicates tail pointer mode is enabled to the Scatter Gather
Engine. This bit is fixed to 1 and always read as 1 when
Scatter Gather is included. If the CDMA is built with Scatter
1 Gather disabled (Simple Mode Only), the default value of the
portis 0.

0 Tail Pointer Mode is Disabled

1 Tail Pointer Mode is Enabled
Soft reset control for the AXI CDMA core. Setting this bit to a
‘1’ causes the AXI CDMA to be reset. Reset is accomplished
gracefully. Committed AXI4 transfers are then completed.
2 Other queued transfers are flushed. After completion of a
soft reset, all registers and bits are in the Reset State.

0 Reset Not in Progress

1 Reset in Progress
This bit controls the transfer mode of the CDMA. Setting this
bit to a ‘1’ causes the AXI CDMA to operate in a Scatter Gather
mode.
Note: This bit must only be changed when the CDMA engine is
IDLE (CDMA Status bit-1 =‘1’). Changing the state of this bit
at any other time has undefined results.
Note: This bit must be set to a 0 then back to 1 by the
software application to force the CDMA Scatter Gather engine
to use a new value written to the CDMA Current Descriptor
Pointer register.
Note: This bit must be set prior to setting Bit-13 of this CDMA
Control register.

0 Simple DMA Mode

1 Scatter Gather Mode
11-4 Reserved
Interrupt on Complete Interrupt Enable. When set to ‘1’, it
allows an interrupt after completed DMA transfers.

12 0 Interrupt on Complete Disabled
1 Interrupt on Complete Enabled
Interrupt on Delay Timer Interrupt Enable. When set to ‘1, it
allows a delayed interrupt out. This is only used with Scatter
13 Gather assisted transfers.

0 Delayed Interrupt Disabled

1 Delayed Interrupt Enabled
Interrupt on Error Interrupt Enable. When set to ‘1, it allows
14 an error to generate an interrupt out.

0 | Error Interrupt Disabled
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1 | Error Interrupt Enabled

15 Reserved

Interrupt Threshold value. This field is used to set the Scatter
Gather interrupt coalescing threshold. When Interrupt On
Complete interrupt events occur, an internal counter counts
down from the Interrupt Threshold setting. When the count
reaches zero, an interrupt out is generated by the CDMA
engine.

Note: The minimum setting for the threshold is 0x01. A write
of 0x00 to this register has no effect. If the CDMA is built with
Scatter Gather disabled (Simple Mode Only), the default value
of the port is zeros.

Interrupt Delay Time Out. This value is used for setting the
interrupt delay time out value. The interrupt time outis a
mechanism for causing the CDMA engine to generate an
interrupt after the delay time period has expired. This is used
for cases when the interrupt threshold is not met after a
period of time, and the CPU desires an interrupt to be

31-24 | generated. Timer begins counting when the CDMA is IDLE
(CDMA Status bit-1 = ‘1’). This generally occurs when the
CDMA has completed all scheduled work defined by the
transfer descriptor chain (reached the tail pointer) and has not
satisfied the Interrupt Threshold count.

Note: Setting this value to zero disables the delay timer
interrupt.

23-16
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CDMA Status Register (Read/Write) - (BARO + 0x000A0004)
This register provides status of the AXI CDMA.

Table 3.10: CDMA Status

Bit(s)

FUNCTION

Register

0

This bit is reserved for future definition and will always return
zero.

CDMA Idle. Indicates the state of AXI CDMA operations.
When set and in Simple DMA mode, the bit indicates the
programmed transfer has completed and the CDMA is waiting
for a new transfer to be programmed. Writing to the “Bytes
to Transfer” register in Simple DMA mode causes the CDMA
to start (not Idle).

When set and in Scatter Gather mode, the bit indicates the
Scatter Gather Engine has reached the tail pointer for the
associated channel and all queued descriptors have been
processed. Writing to the tail pointer register automatically
restarts CDOMA Scatter Gather operations.

0 Not Idle

1 CDMAis Idle

Reserved

Scatter Gather Included. This bit indicates if the AXI CDMA
has been implemented with Scatter Gather support included
(C_SG_ENABLE = 1). This is used by application software
(drivers) to determine if Scatter Gather Mode can be utilized.

0 Scatter Gather not included

1 Scatter Gather is included

DMA Internal Error. This bit indicates that an internal error
has been encountered by the DataMover on the data
transport channel. This error can occur if a 0 value Byte to
Transfer register is fed to the AXI DataMover or DataMover
has an internal processing error. A Bytes to Transfer register
value of 0 only happens if the register is written with zeros (in
Simple DMA mode) or a Bytes to Transfer register value of
zero is specified in the Control word of a fetched descriptor is
set to O (Scatter Gather Mode). This error condition causes
the AXI CDMA to gracefully halt. The CDMA Status register
bit-1 is set to ‘1’when the CDMA has completed shut down. A
reset (soft or hard) must be issued to clear the error
condition.

0 No CDMA Internal Errors

1 CDMA Internal Error detected. CDMA Engine halts.

DMA Slave Error. This bit indicates that an AXI slave error
response has been received by the AXI DataMover during an
AXI transfer (read or write). This error condition causes the
AXI CDMA to gracefully halt. The CDMA Status register bit-1 is
set to ‘1’ when the CDMA has completed shut down. A reset
(soft or hard) must be issued to clear the error condition.
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0 No CDMA Slave Errors

1 CDMA Slave Error detected. CDMA Engine halts.

DMA Decode Error. This bit indicates that an AXI decode error
has been received by the AXI DataMover. This error occurs if
the DataMover issues an address that does not have a
mapping assignment to a slave device. This error condition
causes the AXI CDMA to halt gracefully. The CDMA Status
register bit-1 is set to ‘1’ when the CDMA has completed shut
down. A reset (soft or hard) must be issued to clear the error
condition.

0 No CDMA Decode Errors

1 CDMA Decode Error detected. COMA Engine halts.

Reserved

Scatter Gather Internal Error. This bit indicates that an
internal error has been encountered by the Scatter Gather
Engine. This error condition causes the AXI CDMA to
gracefully halt. The CDMA Status register bit-1 is set to 1
when the CDMA has completed shut down. A reset (soft or
hard) must be issued to clear the error condition.

0 No Scatter Gather Internal Errors

1 Scatter Gather Internal Error. CDMA Engine halts.

Scatter Gather Slave Error. This bit indicates that an AXI slave
error response has been received by the Scatter Gather
Engine during an AXI transfer (transfer descriptor read or
write). This error condition causes the AXI CDMA to gracefully
halt. The CDMA Status register bit-1 is set to 1 when the
CDMA has completed shut down. A reset (soft or hard) must
be issued to clear the error condition.

0 No Scatter Gather Slave Errors

1 Scatter Gather Slave Error. CDMA Engine halts.

10

Scatter Gather Decode Error. This bit indicates that an AXI
decode error has been received by the Scatter Gather Engine
during an AXI transfer (transfer descriptor read or write). This
error occurs if the Scatter Gather Engine issues an address
that does not have a mapping assignment to a slave device.
This error condition causes the AXI CDMA to gracefully halt.
The CDMA Status register bit-1 is set to 1 when the CDMA has
completed shut down. A reset (soft or hard) must be issued
to clear the error condition.

0 No Scatter Gather Decode Errors

1 Scatter Gather Decode Error. CDMA Engine halts.

11

Reserved
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12

Interrupt on Complete. When set to 1, this bit indicates an
interrupt event has been generated on completion of a DMA
transfer (either a Simple or Scatter Gather). If the Interrupt
on Complete (bit-12) of the CDMA Control register = ‘1’, an
interrupt is generated from the AXI COMA. A CPU write of 1
clears this bit to 0.

Note: When operating in Scatter Gather mode, the criteria
specified by the interrupt threshold must also be met.

0 No 10C Interrupt

1 IOC Interrupt active

13

Interrupt on Delay. When set to 1, this bit indicates an
interrupt event has been generated on a delay timer time out.
If the Interrupt on Delay Timer bit-13 of the CDMA Control
register = ‘1’, an interrupt is generated from the AXI CDMA. A
CPU write of 1 clears this bit to 0.

0 No Delay Interrupt

1 Delay Interrupt Active

14

Interrupt on Error. When set to 1, this bit indicates an
interrupt event has been generated due to an error condition.
If the Interrupt on Error bit-14 of the CDMA Control register =
‘1’, an interrupt is generated from the AXI COMA. A CPU write
of 1 clears this bit to 0.

0 No Error Interrupt

1 Error Interrupt Active

15

Reservered

23-16

Interrupt Threshold Status. This field reflects the current
interrupt threshold value in the Scatter Gather Engine.

31-24

Interrupt Delay Time Status. This field reflects the current
interrupt delay timer value in the Scatter Gather Engine.
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CDMA Current Descriptor Pointer Register (Read/Write) - (BARO + 0x000A0008)
This register provides the Current Descriptor Pointer for the AXI CDMA
Scatter Gather Descriptor Management.

Table 3.11: COMA Current Bit(s) | FUNCTION

Descriptor Pointer Register 5.0 Writing to these bits has no effect and they are always read
as zeros.

Current Descriptor Pointer. This register field is written by the
software application (in Scatter Gather Mode) to set the
starting address of the first transfer descriptor to execute for
a Scatter Gather operation. The address written corresponds
to a 32-bit system address with the least significant 6 bits
truncated. This register field must contain a valid descriptor
address prior to the software application writing the COMA
Tail Descriptor Pointer register value. Failure to do so results
in an undefined operation by the CDMA.

On error detection, the Current Descriptor Pointer register is
updated to reflect the descriptor associated with the detected
error.

Note: The register should only be written by the Software
application when the AXI CDMA is Idle.

31-6
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CDMA Tail Descriptor Pointer Register (Read/Write) - (BARO + 0x000A0010)

This register provides Tail Descriptor Pointer for the AXI CDMA Scatter
Gather Descriptor Management.

Table 3.12: CDMA Tail Bit(s) | FUNCTION

Descriptor Pointer Register

5.0 Writing to these bits has no effect and they are always read
as zeros.

Tail Descriptor Pointer. This register field is written by the
software application (in Scatter Gather Mode) to set the
current pause pointer for descriptor chain execution. The AXI
CDMA Scatter Gather Engine pauses descriptor fetching after
completing operations on the descriptor whose current
descriptor pointer matches the tail descriptor pointer. When
the AXI CDMA is in Scatter Gather Mode, a write by the
software application to this register causes the AXI CDMA
Scatter Gather Engine to start fetching descriptors starting
from the Current Descriptor Pointer register value. If the
Scatter Gather engine is paused at a tail pointer pause point,
the Scatter Gather engine restarts descriptor execution at the
next sequential transfer descriptor. If the AXI CDMA is not
idle, writing to this register has no effect except to reposition
the Scatter Gather pause point.

Note: The software application must not move the tail pointer
to a location that has not been updated with valid transfer
descriptors. The software application must process and
reallocate all completed descriptors, clear the completed bits
and then move the tail pointer. The software application
must move the pointer to the last descriptor address it has
updated.

31-6
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CDMA Source Address Register (Read/Write) - (BARO + 0x000A0018)

Table 3.13: CDMA Source
Address Register

This register provides the source address for simple DMA transfers by AXI
CDMA.

Note if the QDR memory is the source the base address from which QDR
memory starts is 0x30000000.

If a location in system memory is the source address, it must be set with the
AXI aperture base address 0x01000000 + the least significant 24-bits of the
system memory address.

In addition, the physical address of the location in system memory must be
set in the Address Translation Register which is described in the PCle AXI-
Bridge Control section.

Bit(s) | FUNCTION

Source Address Register. This register is used by Simple DMA
operations as the starting read address for DMA data

31-0 transfers. The address value written can be at any byte offset.
Note: The software application should only write to this
register when the AXI CDMA is Idle.

CDMA Destination Address Register (Read/Write) - (BARO + 0x000A0020)

Table 3.14: CDMA Destination
Address Register

This register provides the destination address for simple DMA transfers by
AXI CDMA.

Note if the QDR memory is the destination the base address from which QDR
memory starts is 0x30000000.

If a location in system memory is the destination address, it must be set with
the AXI aperture base address 0x01000000 + the least significant 24-bits of
the system memory address.

In addition, the physical address of the location in system memory must be
set in the Address Translation Register which is described in the PCle AXI-
Bridge Control section.

Bit(s) | FUNCTION

Destination Address Register. This register is used by Simple
DMA operations as the starting write address for DMA data
31-0 | transfers.

Note: The software application should only write to this
register when the AXI CDMA is Idle.
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CDMA Bytes to Transfer Register (Read/Write) - (BARO + 0x000A0028)
This register provides the value for the bytes to transfer for Simple DMA
transfers by the AXI CDMA.

Table 3.15: CDMA Bytes to

Bit(s) | FUNCTION

Transfer Register

Bytes to Transfer. This register field is used for Simple DMA
transfers and indicates the desired number of bytes to DMA
from the Source Address to the Destination Address. A
maximum of 8,388,606 bytes of data can be specified by this
22-0 field for the associated transfer. Writing to this register also
initiates the Simple DMA transfer. Note: A value of zero (0) is
not allowed and causes a DMA internal error to be set by AXI
CDMA. The software application should only write to this
register when the AXI CDMA is Idle.

Writing to these bits has no effect, and they are always read
as zeros.

31-23

Simple CDMA Programming Example

1.
2.

Verify the CDMA is idle. Read CDMA Status register bit-1 and logic ‘1’.

Program the CDMA Control register bit-12 to the desired state for
interrupt generation on transfer completion.

Write the desired transfer source address to the Source Address register
at 0xA0018. The transfer data at the source address must be valid and
ready for transfer. If we were to select the QDR memory as the source
and wanted to start a move of data from the beginning of QDR, we
would write 0x30000000 to the Source Address register at 0xA0018.

Write the desired transfer destination address to the Destination
Address register at 0xA0020. If the destination is the system memory
then the following is required.

a. Given physical address of buffer of 0x0000333012345678
b. AXIBAR2PCIEBAR_OU <offset 000F0208> = 0x00003330
c. AXIBAR2PCIEBAR_OL <offset 000F020C> = 0x12345678

d. The least significant 24 bits of this address 0x12345678
must be removed and added to the AXI BARO Aperture Base
address. The new AXI address is 0x01000000 + 0x00345678
=0x01345678. Write 0x01345678 to 0xA0020.

Write the number of bytes to transfer to the CDMA Bytes to Transfer
register 0xA0028. Writing this register also starts the transfer.

Either poll the CDMA Status register bit-1 for logic ‘1’ or wait for the
CDMA to generate an interrupt if enabled.

Clear the interrupt if generated by writing a ‘1’ to bit-12 CDMA Status
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register.

8. Ready for another transfer. Go back to step 1.

AXI-BARO Aperture Base Address

The AXI BARO aperture base address of 0x01000000 is set as the base
address on the AXI bus used to reach system host memory for CDMA
transfers.

The address 0x01000000 is the AXI BARO Aperture Base address. In the
Xilinx Platform Studio the address map will show that a 16Meg address
space for the AXI BARO Aperture Base Address is reserved.

Table 3.16: AXI BARO Aperture Window into PCle Interface
Base Address 0x01000000->0x01FFFFFF 16M | Ax| BARO Aperture Base Address

The following is an example of how the AXI BARO aperture base address is
used.

For example if the system buffer physical address 0x56ABCDEF were given,
then the AXI Base Address Translation Configuration registers at BARO +
0xF0208 and 0xF020C must be set to 0x0 and 0x56 ABCDEF respectively.

The least significant 24 bits of this address 0OxX56 ABCDEF must be removed
and added to the AXI BARO Aperture Base address. The new AXI address is
0x01000000 + 0xO0ABCDEF = 0x01ABCDEF. These values are then appended
by the Virtex 6 hardware to give the final PCle address of the system
memory location.

System Memory Physical Address Ox56xxxxxx

== xF0208 & 0xF020C o Final PCle Address

0x56ABCDEF

Intermediate Address =

O=ZmTTo>

AX| BARD Aperture Base Address
0x01000000

1\

Example of AX| address used
to reach system host memory

0x01ABCDEF

L 4

OxABCDEF
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PCle AXI-Bridge Control

The PCle AXI bridge is an interface between the AXI4 and the PCle. This
bridge provides the translation level between the AXI4 memory-mapped
embedded system to the PCle system. The AXI Bridge for PCle translates the
AX14 memory read or writes to PCle Transaction Layer Packets (TLP) packets
and translates PCle memory read and write request TLP packets to AXI4
interface commands.

Table 3.17:PCle AXI Bridge

Control Registers

BARO Base Addr+ Bit(s) Description

giggg:ﬁgggge 31:0 See Xilinx DS820 Memory Map
0x000F0144 31:0 Physical Side Interface Status
giggg:g;gie 31:0 See Xilinx DS820 Memory Map
x000F0208 SO | AP OEBAR OU
gigggigﬁf i 31:0 See Xilinx DS820 Memory Map

Physical Side Interface Status/Control Register (Read/Write) - (BARO + 0x000F0144)

This register provides the status of the current PHY state, as well as control
of speed and rate switching for Gen2-capable cores.

Table 3.18: CDMA Control Bit(s) | FUNCTION
Register Reports the current link rate.
0 0 [ 2.5GT/s
1 5.0 GT/s
Reports the current link width.
00 |x1
21 o1 T
10 x4
11 | x8
Reports the current Link Training and Status State Machine
3.3 state. Encoding is specific to the underlying Integrated Block.
X
X
Reports the current lane reversal mode.
00 No reversal
10-9 01 Lanes 1:0 reversed
10 | Lanes 3:0reversed
11 Lanes 7:0 reversed
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Reports the current PHY Link-up state.

11
0 Link down

1 Link up
15-12 | Reservered

31-16 | See Xilinx DS820 PHY Status/Control Register

AXI Base Address Translation Configuration Register (Read Only) - (BARO +

0xF0208/0xF020C)

Example C code:

The address space for PCle is different than AXI address space. To access
one address space from another address space requires an address
translation process.

These register are needed for DMA transfers that move data to system
memory buffer. The location of the system memory buffer is loaded into
these registers.

AXI Base Address Translation Configuration register at BARO + 0xF0208 must
be written with the most significant 32 bits of the address in system
memory to which the DMA transfer is to read or write. An example of the ¢
code used to set this register with the physical address is shown below.

AXI Base Address Translation Configuration register at BARO + 0xF020C must
be written with the least significant 32 bits of the address in system memory
to which the DMA transfer is to read or write. An example of the c code
used to set this register with the physical address is shown below.

#define AXI2PCleBAR_0OU (*(DWORD *)(ub4BaseAddress + 0xF0208)

#define AXI2PCleBAR_OL (*(DWORD *)(u64BaseAddress +0xF020C)

iStatus = PCle6VLX_DmaGetBuffPhysAddress(iHandle, &u64PhyAddr);
AXI2PCleBAR_OU = (DWORD)(u64PhyAddr >> 32);

AXI2PCleBAR_OL = (DWORD)(u64PhyAddr & OxFFffffff);

This sets the system memory physical address which will be appended with
the values written into either the DMA source or destination registers at
0xA0018 or 0xA0020 respectively. See the example in the CDMA section for
additional details.
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FPGA Fabric MEMORY MAP

The BARO FPGA Fabric memory address space is used to access the Flash
Configuration, Front, Rear, and P16 I/O registers and System Monitor
registers. This memory space contains FPGA functions implemented in the
FPGA fabric. All other logic is implemented using Xilinx Platform Studio.
Note that the base address for the board (BARO) in memory space must be
added to the addresses shown to properly access these registers.

Table 3.19: BARO Registers RﬁdR?+Base Bit(s) Description
Note that any registers/bits not 0x300000 31:0 Interrupt Status/Clear
mentioned will remain at the
default value logic low. 0x300004 31:0 Reserved
0x300008 31:0 DDR Memory Test Status Register
0x30000C 31:0 Board Identification Register
ggggg:gé 31:0 Reserved
0x300100 31:0 Configuration Control
0x300104 31:0 Aurora Monitor
ggggig?_) 31:0 Reserved
0x300200 0 Flash Status
0x300204 0 Flash Control
0x300208 0 Flash Read
0x30020C 0 Flash Start Write
0x300210 0 Flash Erase Sector
0x300214 15:0 Flash Data Register
0x300218 24:0 Flash Address Register
gggg;:g_) 31:0 Reserved
0x300300 31:0 System Monitor Status/Control Register
0x300304 31:0 System Monitor Address Register
ggggigﬁ > 31:0 Reserved
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Front, Rear, and P16 /0 Registers (Read/Write) - (BARO + 0x301000 to 0x 301FFF)

The BARO memory space from 0x301000 to Ox301FFF is used to access the
Front, Rear, and P16 I/O registers.

Table 3.20: BARO Registers RﬁdR'9+Base Bit(s) Description
Note that any registers/bits not 0x301000 31:0 Front Input Data Register
mentioned will remain at the
default value logic low. 0x301004 31:0 Front Output Data Register
0x301008 3:0 Interrupt Enable
0x30100C 3:0 Interrupt Type
0x301010 3.0 Interrupt Polarity
0x301014-> .
0x3010FF 31:.0 Reserved
0x301100 31:0 Rear Input Data Register
0x301104 31:0 Rear Output Data Register
0x301108-> .
0x3011FF 31:.0 Reserved
0x301200 31:0 P16 Input Data Register
0x301204 31:0 P16 Output Data Register
0x301208-> .
Ox30FFFE 31:0 Reserved

Front I/0 Interrupt Status/Clear Register (Read/Write) - (BARO + 0x300000)
This read/write register is used to determine the pending status of FPGA
fabric interrupts and release pending interrupts. This interrupt status/clear
registers reflect the status of each of the front write channel interrupts.
Read of this bit reflects the interrupt pending status. Read of a “1” indicates
that an interrupt is pending for the corresponding channel. Write of a logic
“1” to this bit to release the corresponding channel’s pending interrupt.
Writing “0” to a bit location has no effect, a pending interrupt will remain
pending. Front write channel O interrupt status is identified via data bit-0
while front write channel 3 status is identified via data bit-3 of this register
at BARO plus 0x300000.
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DDR Memory Test Status Register (Read/Write) - (BARO + 0x300008)
This read/write register is used to determine the Flash BPI memory read,
and DDR memory read/write test status. Read of bit-0 reflects the Flash BPI
memory read status. Read of a “1” indicates a BPI Flash read error. Read of
bit-1 reflects the DDR memory read/write status. Read of a “1” indicates a
DDR memory read or write error. Read of bit-2 reflects that all tests
passed. Read of a “1” indicates that both the Flash and DDR memory tests
passed.

XMC Board Identification Code Register (Read Only) - (BARO + 0x30000C)
The XMC Board Identification Code register at BARO plus 0x30000C stores an
ID code that can used to uniquely identify the XMC Virtex 6 card. This
register will read A3 hex as provided by the Acromag example design. The
user can change the hardware setting of this register in the programmable
FPGA code. This ID code can be used to properly assign software drivers to
multiple XMC boards that may have the same device and vender ID in a
given system.

Configuration Control (Read/Write) - (BARO + 0x300100)

This read/write register configuration control register has multiple
functions. This Configuration Control register is accessed at base address
plus 0x300100. The Configuration Control register bit-0 is used to select one
of the two flash memory devices for erase or program read/write
operations. The Configuration Control register bit-1 must be set to logic 1 to
select Platform flash address flow though mode. This is only required when
bit-0 of this register is set to logic 0 and Platform flash erase and read/write
operation using the PCle bus are required. Bit-1 of the Configuration
Control register must be set to logic 0 when Configuration of the Platform
flash device is implemented using JTAG.

Table 3.21: Configuration Bit(s) Configuration Control Register
Control Register Flash Memory Select:
0 0 Platform Flash Configuration is selected (16M byte)
1 BPI Flash Configuration is selected (32M byte)
Platform Flash Address Flow Through
1 0 Write logic low has no effect.
1 Write logic high to select address flow through
CCLK Clock Control
2 0 Write logic low enables the CCLK.
1 Write logic high disables the CCLK
Reserved
3-31 0 Write logic low has no effect
1 Write logic high has no effect
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Aurora Monitor (Read/Write) - (BARO + 0x300104)

Table 3.22: Aurora Monitor
Register

Flash Introduction

This read/write register Aurora Monitor register is used to monitor eight
Aurora loopback lanes that are on the P16 connector. This Aurora Monitor
register is accessed at base address plus 0x300104. The Aurora Monitor
register bit-0 is used take the Aurora link into and out of reset. Set to logic
‘1’ the link is held in reset and set to logic ‘0’ the link is removed from reset.

Bit(s) Aurora Monitor Register
Aurora Reset Control:
0 0 Removed from Reset
1 Held in Reset
1 Reserved
Channel UP
2 0 Loopback Channel is down
1 Loopback Channel is up
3-15 Reserved
Link
16-23 0 Link is down
1 Link is up
Reserved
24-31 0 Write logic low has no effect
1 Write logic high has no effect

The BPI flash memory has 32M bytes of program code or data storage
available. The Platform flash memory has 16M bytes of program code
storage available.

The system CPU provides control of all in-system read, write, and erase
operations for both the BPI flash and the Xilinx Platform flash devices via the
PCle bus. The on-chip FPGA logic automatically executes the algorithms and
timings necessary for block erase and program. A Status Register indicates
erase or program completion and any errors that may have occurred.

The BPI flash device has 256 individual erasable memory blocks each 64K
words deep. The Platform flash device has 128 individual erasable memory
blocks each 64K words deep. See the memory maps for both flash memory
devices below. The least significant 16 bits A15 to AO are used to select the
64K words of each block.
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Figure 3.23: BPI Flash Memory
Map

The most significant flash
address lines A23to A16 are
used to select one of 256
flash 64 Kword blocks as
shown in this figure.

Al5to Al4 are used to select
one of the four 16 Kword top
blocks.

Figure 3.24: Platform Flash
Memory Map

The most significant flash
address lines A22 to A16 are
used to select one of 128
flash 64 Kword blocks as
shown in this figure.

Al15to Al4 are used to select
one of the four 16 Kword top
blocks.

FFCO00 - FFFFFF
FF8000 - FFBFFF
FF4000 - FF7FFF
FFO00O - FF3FFF

FEO00O - FEFFFF

010000 - 01FFFF

000000 - DDFFFF

7FC000- 7FFFFF
7F8000 - TFBFFF
7F4000 - 7FTFFF
7F0000 - 7F3FFF

TEQDOD - TEFFFF

010000 - 01FFFF

Q00000 - DDFFFF

16-

Kword Block

16-

Kword Block

16-

Kword Block

16

Kword Block

Kword Block

Kword Block 1

Kword Block

16-

Kword Block

16-

Kword Block

16-

Kword Block

16

Kword Block

Kword Block

Kword Block 1

Kword Block 0

» |e——— 256-Mbi

j¢——— 128-Mbi
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Flash Status (Read Only) - (BARO + 0x300200)
This read only register is used to read the status of the BPI or Platform flash
chip. The Flash Status register is at base address plus 0x300200. Status
Register data is output on DQ[7:0], while 0x00 is output on DQ[15:8].

Table 3.25: Flash Status Bit(s) Status Register Description
Register Buffered Enhanced Factory Programming (BEFP)
0 X BEFP is not available
X BEFP is not available
Block Lock Status
1 0 Block not locked
1 Block locked
Program Suspend Status
2 0 Program Suspend not active
1 Program Suspend active
Vpp Status
3 0 Vpp Acceptable
1 Vpp Low
Program Status
4 0 Program Successful
1 Program Error
Erase Status
5 0 Erase Successful
1 Erase Error
Erase Suspend Status
6 0 Not Suspended
1 Suspended
Device Ready Status
7 0 Device is busy
1 Device is ready SR[6:1] are valid

The Clear Status Register command is used to clear the Status Register error
bits.
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Flash Control (Write Only) - (BARO + 0x300204)

Table 3.26: Flash Control
Register

Note Block Unlock , PBI Flash
Reset, and Clear Flash Status
can not be simultaneously set
in this register. Only one
operation can be selected at a
time.

A Flash Control command is executed by writing this register at base address
plus 0x300204. Write to Flash Control register at 0x300204 with bit-0 set to
logic ‘1’ will initiate a Block Unlock sequence to the Flash device. The
address of the block that is unlocked must first be written to the Flash
Address register at 0x300218.

Bit-1 of this register is used to initiate a reset of the BPI flash chip. A Flash
Reset command is executed by writing logic 1 to bit-1 of this register at base
address plus 0x300204. Writing the flash reset command resets the chip to
reading data mode.

Bit-2 of this register is used to clear the Flash Status of the BPI or Platform
flash chip. A Clear Flash Status command is executed by writing logic 1 to
bit-2 of this register at base address plus 0x300204.

Bit-3 of this register is used to set Platform Flash Asynchronous Mode.
Write to Flash Control register at 0x300204 with bit-3 set to logic ‘1’ will
initiate a set configuration sequence to the Flash device. The flash address
must first be written to the Flash Address register at 0x300218 with data
value 0x8000 to select asynchronous mode.

Bit(s) Flash Control Register Description
Block Unlock
0 0 Write logic low has no effect.
1 Write logic high to initiate Block Unlock
BPI Flash Reset:
1 0 Write logic low has no effect.
1 Write logic high to initiate BPI flash
Clear Flash Status
2 0 Write logic low has no effect.
1 Write logic high to initiate Clear Flash Status
Platform Flash Asynchronous Mode
3 0 Write logic low has no effect.
1 Write logic high to select Asynchronous Mode
Reserved
4-31 0 Write logic low has no effect
1 Write logic high has no effect

Flash Read (Read Only) - (BARO + 0x300208)

A Flash Read command is executed by reading this register at base address
plus 0x300208. Prior to issue of a Flash Read the Flash Address registers
must be set with the desired address to be read. See the Flash Address
registers at base address plus 0x300218.
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Flash Start Write (Write Only) - (BARO + 0x30020C)

This write only register is used to initiate the write of a 16-bit data value to
the flash chip. A Flash Start Write command is executed by writing logic 1 to
bit-0 of this register at base address plus 0x30020C. Prior to issuing of a
Flash Start Write the Flash Data and Address registers must be set with the
desired data and address to be written. See the Flash Data and Address
registers at base address plus 0x300214 and 0x300218.

Issuing a Flash Start Write will automatically increment this address after the
previously issued Flash Write has completed. Thus, the address will not
need to be set prior to issuing the next Flash Start Write if consecutive
addresses are to be written.

Flash Erase Block (Write Only) - (BARO + 0x300210)

This write only register is used to erase the contents of the addressed flash
block. A flash bit cannot be programmed from logic 0 to logic 1. Only an
erase block operation can convert logic 0 back to logic 1. Prior to
reprogramming of the flash chip a flash erase block command must be
performed.

A flash erase block command is executed by writing logic 1 to bit-0 of this
register at base address plus 0x300210. Verify that the flash chip is not busy
from a previous operation before beginning a new operation. This is
accomplished by reading the flash status register.

Any other flash commands written to the flash chip during execution of the
flash erase block operation will be ignored. Note that a hardware reset
during the sector erase operation will immediately terminate the operation.

Flash Data Register (Read/Write) - (BARO + 0x300214)

This read/write register holds the 16-bit data which is sent to the flash chip
upon issuing of a flash start write command.

Flash Address (Read/Write) - (BARO + 0x300218)

This read/write register holds the address to which the flash chip is written
upon issue of a flash start write command.

Acromag, Inc. Tel: 248-295-0310 -45 - Www.acromag.com



XMC-6VLX

USER’S MANUAL

Simple BPI Flash Programming Example

1.
2.
3.

Write Ox1 to address 0x300100, BPI flash device is selected.

Read address 0x300200, Status register value 0x80.

Write 0x0 to address 0x300218, flash address set to block 0.

Write Ox1 to address 0x300204, flash block 0 unlock.

Write Ox1 to address 0x300210, flash block 0 erased.

Write 0x3A3A to address 0x300214, flash data register set with 0x3A3A.
Write Ox1 to address 0x30020C, flash data written to flash.

Write 0x0 to address 0x300218, set flash address back to 0.

Read address 0x300208, flash data at address 0x0 is Ox3A3A.

Simple Platform Flash Programming Example

1.

8.
9.

Write 0x2 to address 0x300100, Platform flash address flow though is
selected.

Write 0x8000 to address 0x300218, Flash Address. Bit -15 is set for
asynchronous mode.

Write 0x8 to address 0x300204, Platform flash set to asynchronous
mode.

Read address 0x300200, Status register value 0x80.

Write 0x0 to address 0x300218, flash address set to block 0.

Write Ox1 to address 0x300204, flash block 0 unlock.

Write Ox1 to address 0x300210, flash block O erased.

Write 0x3AA3 to address 0x300214, flash data register set with 0x3AA3.

Write Ox1 to address 0x30020C, flash data written to flash.

10. Write 0x0 to address 0x300218, set flash address back to 0.

11. Read address 0x300208, flash data at address 0x0 is Ox3AA3.
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System Monitor Status/Control Register (Read/Write) - (BARO + 0x300300)

This read/write register will access the system monitor register at the
address set in the System Monitor Address Register.

For example, the address of the System Monitor Status register that is to be
accessed is first set via the System Monitor Address register at BARO plus
0x300304. Next, this register at BARO plus 0x300300 is read. Bits 22 to 16
of this register hold the address of the system monitor register that is
accessed. Data bits 15 to 6 of this register hold the “ADCcode” temperature,
Vccint, or Vccaux value. Data bits 5 to 0 are not used. Valid addresses are
given in column one of the table below.

Reading or writing this register is possible via 32-bit data transfers.

The 10-bits digitized and output from the ADC can be converted to
temperature by using the following equation.

Temperatue(°C) = ADCcodex503.975 273.15

1024

The 10-bits digitized and output from the ADC can be converted to voltage
by using the following equation.

ADCcode
—_— X

SupplyVolage(volts) =
pply o&( ) 1024

System Monitor Address Register (Write Only) - (BARO + 0x300304)

This write only register is used to set the system monitor address register
with a valid address for the System Monitor internal status or control
registers. Valid addresses are given in the following table. Additional
addresses can be found in the Xilinx System Monitor document UG370
(available from Xilinx). Writing this register is possible via 32-bit data
transfers.

The address value written to this register can be read on bits 22 to 16 of the
System Monitor Status/Control register at BARO plus 0x300300.

Table 3.27: System Monitor Address Status Register
Register Map 0x00 Temperature
0x01 Vccint
0x02 Vccaux
0x20 Maximum Temperature
0x21 Maximum Vccint
0x22 Maximum Vccaux
0x24 Minimum Temperature
0x25 Minimum Vccint
0x26 Minimum Vccaux
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Front Input Data Register (Read Only) - (BARO + 0x301000)

The front I/O can also be
configured as differential
channels with 2 global clock
signal pairs.

Table 3.28: BARO Front Input
Data Register

Note that any registers/bits not
mentioned will remain at the
default value logic low.

The front input data register is used to access the individual input channels.
The front input includes 13 LVCMOS single ended channels. Each channel is
controlled by a corresponding data bit as shown in the Front Input Data
Register Table.

Channel input signal levels are determined by reading this register. Channel
output signals are set by writing to the front output data register at base
address plus 0x301004.

This front input data register is a read only register. Channel read
operations use 32-bit, 16-bit or 8-bit data transfers. All channels of this
register are fixed as input channels.

Register Bit Channel VHDL Name Schematic Name
0 0 FI(0) FIOO N

1 1 FI(1) FIO1 N

2 2 FI(2) FIO2 N

3 3 FI(3) FIO3 N

4 4 FI(4) FIO4 N

5 5 FI(5) FIO5 N

6 6 FI(6) FIO6 N

7 7 FI(7) FIO7 N

8 8 FI(8) FIO8 N

9 9 FI(9) FIO9 N

10 10 FI(10) FIO10 N

11 11 FI(11) FI0O11 GCLK N
12 12 FI(12) FI012 GCLK N

Front Output Data Register (Read/Write) - (BARO + 0x301004)

The front output data register is used to access the individual LVCMOS
output channels. This includes 13 channels. Each channel is controlled by a
corresponding data bit as shown in the Front Output Data Register Table.

Channel output signals are controlled by writing this register. Channel input
signals are accessed by reading the front input data register at base address
plus 0x301000.

This front output data register is a read/writable register. Channel
operations use 32-bit, 16-bit or 8-bit data transfers. All channels of this
register are fixed as output channels.
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Table 3'2,9: BARO Front Output Register Bit Channel VHDL Name Schematic Name
Data Register 0 0 FO(0) FIOO P

1 1 FO(1) FIO1 P
Note that any registers/bits not 2 2 FO(2) FIO2 P
mentioned will remain at the 3 3 FO(3) FIO3 P
default value logic low. a 4 FO(4) FIO4 P

5 5 FO(5) FIO5_P

6 6 FO(6) FIO6_P

7 7 FO(7) FIO7_P

8 8 FO(8) FIO8 P

9 9 FO(9) FIO9_P

10 10 FO(10) FIO10 P

11 11 FO(11) FIO11 GCLK P

12 12 FO(12) FIO12 GCLK P

Front I/0 Interrupt Enable Register (Read/Write) - (BARO + 0x301008)

The Front I/O Interrupt Enable Register provides a map bit for each front
output write register from 0 to 3. A “0” bit will prevent the corresponding
output channel from generating an interrupt. A “1” bit will allow the
corresponding channel to generate an interrupt.

The Front I/O Interrupt Enable register at the base address + offset
0x301008 is used to control front output 0 through 3 interrupts via data bits
0 to 3. Bits 4 to 31 are not used and will always read as “0”.

All channel interrupts are disabled (set to “0”) following a power-on or
software reset. Reading or writing to this register is possible via 32-bit, 16-
bit or 8-bit data transfers. Additional steps required to enable interrupts are
described in the Interrupt Controller sections.

Interrupt Type (COS or H/L) Configuration Register (Read/Write) - (BARO + 0x30100C)

The Interrupt Type Configuration Register determines the type of output
channel transition that will generate an interrupt for each of the four
possible interrupting channels. A “0” bit selects interrupt on level. An
interrupt will be generated when the output channel level specified by the
Interrupt Polarity Register occurs (i.e. Low or High level transition interrupt).
A “1” bit means the interrupt will occur when a Change-Of-State (COS)
occurs at the corresponding output channel (i.e. any state transition, low to
high or high to low).

The Interrupt Type Configuration register at base address +0x30100C is used
to control channels 0 through 3 as mapped in the Interrupt Enable Register.
For example, channel 0 is controlled via data bit-0. Bits 4 to 31 are not used
and will always read as “0”.

All bits are set to “0” following a reset which means that, if enabled, the
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outputs will cause interrupts for the levels specified by the Interrupt Polarity
Register.

Channel read or write operations use 8-bit, 16-bit, or 32-bit data transfers.
Note that no interrupts will occur unless they are enabled by the Interrupt
Enable Register.

Interrupt Polarity Register (Read/Write) - (BARO + 0x301010)

The Interrupt Polarity Register determines the level that will cause a channel
interrupt to occur for each of the channels enabled for level interrupts. A
“0” bit specifies that an interrupt will occur when the corresponding output
channel is low (i.e. a “0” in the output channel data register). A “1” bit
means that an interrupt will occur when the output channel is high (i.e. a
“1” in the output channel data register). Note that no interrupts will occur
unless they are enabled by the Interrupt Enable Register. Further, the
Interrupt Polarity Register will have no effect if the Change-of-State (COS)
interrupt type is configured by the Interrupt Type Configuration Register.

The Interrupt Polarity register at the base address + offset 0x301010 is used
to control differential channels 0 through 3 as mapped in the Interrupt
Enable Register. For example, channel 0 is controlled via data bit-0. Bits 4
to 31 are not used and will always read as “0”.

All bits are set to “0” following a reset, which means that the output will
cause interrupts when they are logic low (provided they are enabled for
interrupt on level).
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Rear Input Data Register (Read Only) - (BARO + 0x301100)

The rear I/O can also be
configured as differential
channels with 2 global clock
signal pairs.

Table 3.30: BARO Rear Input
Data Register

Note that any registers/bits not
mentioned will remain at the
default value logic low.

The rear input data register is used to access the individual input channels.
The rear input includes 32 LVCMOS single ended channels. Each channel is
controlled by a corresponding data bit as shown in the Rear Input Data
Register Table.

Channel input signal levels are determined by reading this register. Channel
output signals are set by writing to the rear output data register at base
address plus 0x301104.

This rear input data register is a read only register. Channel read operations
use 32-bit, 16-bit or 8-bit data transfers. All channels of this register are
fixed as input channels.

Register Bit Channel VHDL Name Schematic Name
0 0 RI(0) RIO0O GCLK P
1 1 RI(1) RIO1 P
2 2 RI(2) RIO2 P
3 3 RI(3) RIO3 P
4 4 RI(4) RIO4 P
5 5 RI(5) RIO5 P
6 6 RI(6) RIO6 P
7 7 RI(7) RIO7 P
8 8 RI(8) RIO8 P
9 9 RI(9) RIO9 P
10 10 RI(10) RIO10 P
11 11 RI(11) RIO11 P
12 12 RI(12) RIO12 P
13 13 RI(13) RIO13 P
14 14 RI(14) RIO14 P
15 15 RI(15) RIO15 P
16 16 RI(16) RIO16 P
17 17 RI(17) RIO17 P
18 18 RI(18) RIO18 P
19 19 RI(19) RIO19 P
20 20 RI(20) RIO20 P
21 21 RI(21) RIO21 P
22 22 RI(22) RI022 P
23 23 RI(23) RIO23 P
24 24 RI(24) RI024 P
25 25 RI(25) RIO25 P
26 26 RI(26) RIO26 P
27 27 RI(27) RIO27 P
28 28 RI(28) RIO28 P
29 29 RI(29) RI029 P
30 30 RI(30) RIO30 P
31 31 RI(31) RIO31_GCLK_P
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Rear Output Data Register (Read/Write) - (BARO + 0x301104)

The rear output data register is used to access the individual LVCMOS
output channels. This includes 32 single ended channels. Each channel is
controlled by a corresponding data bit as shown in the Rear Output Data

Register Table.

Channel output signals are controlled by writing this register. Channel input
signals are accessed by reading the rear input data register at base address

plus 0x301100.

This rear output data register is a read/writable register. Channel
operations use 32-bit, 16-bit or 8-bit data transfers. All channels of this
register are fixed as output channels.

Table 3'3,1: BARO Rear Output Register Bit Channel VHDL Name Schematic Name
Data Register 0 0 RO(0) RIOO_GCLK N

1 1 RO(1) RIO1 N
Note that any registers/bits not 2 2 RO(2) RIO2 N
mentioned will remain at the 3 3 RO(3) RIO3 N
default value logic low. 4 4 RO(4) RIO4 N

5 5 RO(5) RIO5 N

6 6 RO(6) RIO6 N

7 7 RO(7) RIO7 N

8 8 RO(8) RIO8 N

9 9 RO(9) RIO9 N

10 10 RO(10) RIO10 N

11 11 RO(11) RIO11 N

12 12 RO(12) RIO12 N

13 13 RO(13) RIO13 N

14 14 RO(14) RIO14 N

15 15 RO(15) RIO15 N

16 16 RO(16) RIO16 N

17 17 RO(17) RIO17 N

18 18 RO(18) RIO18 N

19 19 RO(19) RIO19 N

20 20 RO(20) RIO20 N

21 21 RO(21) RIO21 N

22 22 RO(22) RIO22 N

23 23 RO(23) RIO23 N

24 24 RO(24) RIO24 N

25 25 RO(25) RIO25 N

26 26 RO(26) RIO26 N

27 27 RO(27) RIO27 N

28 28 RO(28) RIO28 N

29 29 RO(29) RIO29 N

30 30 RO(30) RIO30 N

31 31 RO(31) RIO31_GCLK_N
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P16 Input Data Register (Read Only) - (BARO + 0x301200)

The P16 input data register is used to access the individual LVDS input
channels. This includes 10 differential channels which include 2 global clock
signal pairs. Each channel is controlled by a corresponding data bit as

shown in the P16 Input Data Register Table.

Channel input signal levels are determined by reading this register. Channel
output signals are set by writing to the P16 output data register at base

address plus 0x301204.

This P16 input data register is a read only register. Channel read operations
use 32-bit, 16-bit or 8-bit data transfers. All channels of this register are

fixed as input channels.

Table 3'3.2" BARO P16 Input Register Bit Channel VHDL Name Schematic Name
Data Register 0 0 P16_5I(0) P16_SI016_N

1 1 P16 SI(1) P16 SI014 N
Note that anyregisterS/bitS not 2 2 P16 S|(2) P16 SIO12 N
mentioned will remain at the 3 3 P16 SI(3) P16 SIO10 N
default value logic low. 4 4 P16 SI(4) P16 SIO8 N

5 5 P16 SI(5) P16 SIO6 N

6 6 P16 SI(6) P16 SIO4 N

7 7 P16 SI(7) P16 SIO2 N

8 8 P16 SI(8) P16 SIO0 GCLK_ N

9 9 P16 SI(9) P16 SIO18 GCLK P

10 10 P16 SI(10) P16 SIO17 P

11 11 P16 SI(11) P16 SIO15 P

12 12 P16 SI(12) P16 SIO13 P

13 13 P16 SI(13) P16 SIO11 P

14 14 P16 SI(14) P16 SIO9 P

15 15 P16 SI(15) P16 SIO7 P

16 16 P16 SI(16) P16 SIO5 P

17 17 P16 SI(17) P16 SIO3 P

18 18 P16 _SI(18) P16 SIO1 N
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P16 Output Data Register (Write Only) - (BARO + 0x301204)

Table 3.33: BARO P16 Output
Data Register

Note that any registers/bits not
mentioned will remain at the
default value logic low.

The P16 output data register is used to access the individual LVDS output
channels. This includes 9 differential output channels. Each channelis
controlled by a corresponding data bit as shown in the P16 Output Data
Register Table.

Channel output signal levels are controlled by writing this register. Channel
input signals are accessed by reading the P16 input data register at base
address plus 0x301200.

This P16 output data register is a write only register. Channel write
operations use 32-bit, 16-bit or 8-bit data transfers. All channels of this
register are fixed as output channels.

Register Bit Channel VHDL Name Schematic Name
0 0 P16 SO(0) P16 SI018 GCLK N
1 1 P16 SO(1) P16 SI016 P

2 2 P16 SO(2) P16 SI014 P

3 3 P16 SO(3) P16 SI012 P

4 4 P16 SO(4) P16 SIO10 P

5 5 P16 SO(5) P16 SIO8 P

6 6 P16 SO(6) P16 SIO6 P

7 7 P16 SO(7) P16 SIO4 P

8 8 P16 SO(8) P16 SIO2 P

9 9 P16 SO(9) P16 SIO0 GCLK P
10 10 P16 SO(10) P16 SIO17 N

11 11 P16 SO(11) P16 SIO15 N

12 12 P16 SO(12) P16 SI013 N

13 13 P16 SO(13) P16 SIO11 N

14 14 P16 SO(14) P16 SI0O9 N

15 15 P16 SO(15) P16 SIO7 N

16 16 P16 SO(16) P16 SIO5 N

17 17 P16 SO(17) P16 SIO3 N

18 18 P16 SO(18) P16 SIO1 P
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BAR2 MEMORY MAP
QDR Memory

QDR Memory (Read/Write)

16MB of QDR memory is provided on the XMC-6VLX board. The 16(MB QDR
memory is provided as 2 Meg x 72-bits. The QDR memory connects directly
to the Virtex 6 FPGA using a 72-bits. This allow for fast data transfer to and
from this memory and the user application and the PCle bus. This design
allows for the user to maximize data throughput between the Field 1/0’s and
the controlling processor.

There is automatic DMA initiator available that will trigger upon a user set
condition. See AXI CDMA Registers for more information on DMA operation
to and from QDR memory.

- (BAR2 + 0x0000000 to 0xO00FFFFFF)

The QDR memory 16 Mega byte space is used to provide read or write
access to on board QDR memory. This memory space allows access to the
QDR directly from the Virtex 6 FPGA. The memory device has a 2 Meg x 72-
bits memory configuration. Reading or writing to this memory space using
DMA access is also possible as 64-bit transfers.
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4.0 THEORY OF OPERATION

Figure 4.1: XMC-6VLX Block
Diagram

This section contains information regarding the design of the board. A
description of the basic functionality of the circuitry used on the board is
also provided. Refer to the XMC-6VLX Block Diagram, shown below as you
review this material.
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PCI INTERFACE LOGIC

The Acromag example design PCle bus interface logic on this board provides
a 2.5Gbps interface to the carrier/CPU board per PCl Express Specification
v2.0. The interface to the carrier/CPU board allows control of example
design board functions.

The PCle bus endpoint interface logic is contained within the Virtex 6 FPGA.
This logic includes support for PCle commands, including: configuration
read/write, and memory read/write. In addition, the PCle interface
requester and or completion accesses. Payload of up to 256 bytes is
supported.

The logic also implements interrupt requests via message signaled
interrupts. Messages are used to assert and de-assert virtual interrupt lines
on the link to emulate the Legacy PCl interrupt INTA# signal.

DDR3 Memory

A 128 Meg x 64-bit of DDR3 memory is provided for user applications. Four
DDR3 memory devices are used to form a 64-bit data bus. Each of the
devices (U8, U9, U10 and U11) are 128 Meg x 16 bit (2Gb) in size. All four
device add to 8Gb or 1GByte total memory. The DDR3 interface is
implemented in FPGA banks 15, 16, 26, and 36. DCI VRP/N resistor
connections are implemented on banks 15 and 36. DCI functionality in bank
15 is achieved in the UCF by cascading DCI between adjacent banks as
follows:

CONFIG DCI_CASCADE = “15 16”;

The memory interface logic requires a set of FPGA “No Connect” pins.
These are found in the UCF as CONFIG PROHIBIT pins as follows:

CONFIG PROHIBIT = A16,D34,F33,K16,K26,L15,N28,N33;
CONFIG PROHIBIT = F31,K14;

On board termination devices are provided at the DDR3 device for
termination of the address and data as received from the FPGA.

QDR II+ SRAM Memory
A 2 Meg x 72-bit or 16MB of QDRI+ SRAM memory is provided for user
applications. Two QDRII+ memory devices are used to form a 72-bit data
bus. Each of the devices (U12 and U13) are 2 Meg x 36 bit (72Mb) is size.
Both QDR device together total 144Mb or 18MBytes. The QDRI+ interface
is implemented in FPGA banks 13, 22, 23, 32 and 33. DCI VRP/N resistor
connections are implemented on bank 22. DCI functionality in bank 23 is
achieved in the UCF by cascading DCI between adjacent banks as follows:

CONFIG DCI_CASCADE = “22 23”;
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On board termination devices are provided at the QDRI+ device for
termination of the address and data as received from the FPGA.
Termination devices are also provided near the FPGA for QDRI+ data driven
signals.

Clock Generation
There are three FPGA fabric clock sources available on the board.

One 2.5V LVDS differential 200 MHz oscillator (U23) is wired to the FPGA
global clock input pins D11 and E11. The 200 MHz signal names are
clk200_ref p and clk200_ref n.

Another 2.5V LVDS differential 125 MHz oscillator (U21) is wired to the FPGA
global clock input pins K13 and K12. The 125 MHz signal names are
sys_clk_fO_p and sys_clk_fO_n.

Another 2.5V LVDS differential 125 MHz oscillator (U31) is wired to the FPGA
MGT clock input pins (H5, H6) and (AD6, AD5). The 125 MHz signal names
are SFP_CLK_P and SFP_CLK_N.

Multi-Gigabit Transceivers (GTX MGTSs)
The XMC-6VLX provides access to 18 MGTs.

e Eight (8) of the MGTs are wired to the PCle x8 Endpoint (P15) XMC
connector.

e Eight (8) of the MGTs are wired to the (P16) XMC connector.
e Two (2) MGTs are wired to SFP connectors (U16, and U17).

One 2.5V LVDS differential 125 MHz oscillator (U31) is wired to the FPGA
MGT clock input pins (H5, H6) and (AD6, AD5). The 125 MHz signal names
are SFP_CLK_P and SFP_CLK_N.

SFP Module Connectors
The board contains two small form-factor pluggable (SFP) connectors U16
and U17 and cage assemblies that accept SFP modules. The SFP interfaces
are connected to MGT Bank 116 on the FPGA. The SFP module serial ID
interface is connected to the FPGA. The control and status signals for the
SFP modules are connected to DIP switch and the FPGA. The DIP switch
position 7 and 8 to control SFP rate select. Internal FPGA logic controls the
SFP signals including Tx_Fault, Rx_LOS, and Mod_ABS. SFP signal Tx_Disable
is hard wired to ground.

USB-to-UART Bridge

The XMC-6VLX board contains a Silicon Labs CP2103GM USB-to-UART bridge
device (U27) which allows connection from the Virtex 6 device to a host
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computer with a USB cable.

Xilinx UART IP is implemented in the FPGA fabric using the Xilinx platform
studio UART Lite IP. The FPGA supports the USB-to-UART bridge using four
signal pins: Transmit (TX), Receive (RX), Request to Send (RTS), and Clear to
Send (CTS). These signals are driven from pins (W32=TX, W25=RX, Y28=CTS,
Y27=RTS) of bank 14 of the Virtex 6.

Silicon Labs provides royalty-free virtual COM port drivers which permit the
CP2103GM USB-to-UART bridge to appear as a COM port to host computer
communications application software (for example, HyperTerm or
TeraTerm). The COM port device driver must be installed on the host PC
prior to establishing communications with the XMC-6VLX.

With power to the XMC-6VLX board, install the CP2103GM COM port
Drivers from www.silabs.com. On the host system set the device manager
properties. My Computer -> Properties -> Device Manager. Right-select on
USB to UART Bridge -> select Properties. Under the Port Setting tab ->
Select Advanced -> Set the COM port to an open Com Port setting. Using
HyperTerm or TeraTerm select the same COM port and set the Baud rate to
9600.

16MB Platform Flash

A 16 MByte (128Mb) Xilinx XCF128X-FTG64C Platform Flash XL device is used
with an onboard 48 MHz oscillator to configure the Virtex 6 FPGA in less
than 100ms from power valid. This is required by the PCI Express Card
Electromechanical Specification. This allows the PCle interface to be
recognized and enumerated when plugged into a host PC.

To achieve the fastest configuration speed, the FPGA mode pins are set to
Slave SelectMap (M0=0ff, M1=0n, M2=0n) and the onboard 48 MHz clock
source external to the FPGA is used for configuration. Configuration DIP
switch 1, switch 4, controls the 48 MHz oscillator enable (switch 4 = Off
enables the oscillator). Also see the Configuration Control register at BARO +
0x300100 bit-2 for control of this signal.

32MB Linear BPI Flash

A Linear BPI Flash memory on the board provides 32 MByte of non-volatile
storage that can be used for MicroBlaze program code or data storage. The
Linear BPI Flash shares the dual use flash data, address and control pins in
parallel with the XCF128 Platform Flash XL.

The BPI_Flash net is used to select the BPI Flash or the XCF128 Platform
Flash. Power-on configuration is selected by the BPI_Flash net which is tied
to DIP switch position 5 and is also wired to an FPGA pin. DIP switch
position 5 set On (closed) select the BPI Flash while Off (open) select the
Platform Flash. The DIP switch selection can be overridden by the FPGA
after configuration by controlling the logic level of the BPI_Flash net. Logic

Acromag, Inc. Tel: 248-295-0310 -59- Www.acromag.com


http://www.silabs.com/

XMC-6VLX USER’S MANUAL

high on this net/pin selects BPI Flash device. See the Configuration Control
register at BARO + 0x300100 bit-0 for control of this signal.

Configuration Flash Design Considerations

After FPGA configuration, the FPGA design can disable the configuration
flash or access the configuration flash to read/write code or data.

When the FPGA design does not use the configuration flash, the FPGA
design should drive the FPGA BPI_Flash pin high in order to disable the
configuration Platform flash and put this flash into a quiescent, low-power
state. Otherwise, the Platform Flash XL, can continue to drive its array data
onto the data bus causing unnecessary switching noise and power
consumption.

To drive the FPGA BPI_Flash pin high set the Configuration Control register
at BARO + 0x300100 bit-0 to logic high.

JTAG Port

The JTAG port can be used to program the Virtex 6 FPGA and access the
device for hardware and software debug. The default

The JTAG port also allows a host computer to download bitstreams to the
FPGA using the Xilinx iMPACT software tool. In addition, the JTAG port
allows debug tools such as the ChipScope™ Pro Analyzer tool or a software
debugger to access the FPGA.

Through the connection made by the temporary design in the FPGA, iMPACT
can indirectly program the BPI flash or the Platform Flash XL from the JTAG
port.
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DIP Switch

Figure 4.2: Multi-Purpose Select

DIP Switch

DIP switch DIP1A is a multi-purpose switch.

e FPGA Mode: switches 1, 2, and 3 control the FPGA mode. The
supported configuration methods, Slave SelectMAP, Master BPI-Up, and
JTAG are selected by setting M[2:0] options.

e CCLK_En: switch 4, controls the enable pin of the 48 MHz oscillator (U3).
When switch 4 is open/off U3 drives a 48 MHz clock onto the
FPGA_CCLK signal.

e BPI_Flash: switch 5, is use to select between the Xilinx Platform Flash or
the Linear BPI Flash for the FPGA boot memory device.

e SFP_Rate_Sel: switch 7 and 8 control the rate select to SFP modules 1
and 2 respectively.

+2.5V
=1 _ |
My — =1 I 1
Ml — reC1T
M2 — w1
CCLE_EH — =T 1 |— oOn disables 48MHz
BPI_Flash — "1 On Select BPI
[+ 1 I — —
SFP1_Rate_Sel — ~—1—
SFP2_Rate_Sel =+ o —

The supported configuration methods, Slave SelectMAP, Master BPI-Up, and
JTAG are selected by setting M[2:0] options (of the 8-position DIP switch) as
shown in the following table.

Table 4.1: Configuration Details

In JTAG mode switch5 On
selects FPGA access to BPI
Flash. Alternatively, set
switch5 Off for FPGA access to
the Platform Flash.

Power System Devices

Switch Name Configuration Mode
Switch | Name sepve BPI Flash ITAG
1 MO Off Off On
2 M1 On On Off
3 M2 On Off On
4 CCLK_EN | Off(48 MHz) On (FPGA) On (TCK)
5 BPI_Flash Off On On

The power to the XMC-6VLX is taken from the XMC P15 connector
VPWR_5/12 pins. The VPWR_5/12 power is the V in voltage to the four

LTM4602 devices U18, U19, U20, and U25. These LTM4602 devices output
+1.0V, +1.5V, +2.5V and +1.8V voltages. The +1.5 V supply is input to both
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source/sink linear regulators TPS51120 devices U15 and U30. The +1.8 V
supply is input to both MIC61300 devices U22 and U24.

Figure 4.3: Power Distribution

xmc P12
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“ILTM4602 "
- u19 +1.5V
LTM4602 v
N uU15 +0.T5V_DDR
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LTM4602 "
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N Uz? +1.0V_ﬂ"ﬂ
" | mice 1300 !
X 021 +1.2V
T MIc61300
xmc P12 +3.3V
+3.3V v
Table 4.2: Power System Reference Power Rail Power
; Device : Description Rail
Devices Designator Name Current
LTM4602 u18 FPGA VCCINT +1.0V 6.0A
LTM4602 u19 VCCO, DDR3, QDRI+ +1.5V 6.0A
TPS51120 ui15 DDR3 Termination +0.75V_DDR +/-2 A
TPS51120 U30 QDRI+ Termination | +0.75V_QDR | +/-2 A
LTM4602 u20 VCCO, Flash +2.5V 6.0A
LTM4602 U25 Flash, MGT +1.8V 6.0A
MIC61300 u22 MGT +1.0V_ANA 3.0A
MIC61300 u24 MGT +1.2V 3.0A
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System Monitor

The System Monitor provides information regarding the Virtex 6 device
temperature and power supply conditions via JTAG and the PCle bus
interface. The system monitor is located in the center of the Virtex 6 die.
The System Monitor function is built around a 10-bit, 200-kilosamples per
second Analog-to-Digital Converter. The system monitor is used to measure

FPGA physical operating parameters like on-chip power supply voltages and
die temperature.
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5.0 XPS Embedded System

Xilinx ISE Example Projects

The example design consists of a Xilinx ISE project with an embedded XPS
project. It includes interfaces to all of the peripheral components connected
to the FPGA. Driver software is also supplied that exercises the peripheral
components using the host processor through the PCI Express bus or the
embedded Microblaze processer. It is expected that an XMC-V6 user’s
project will require a subset of the example project’s interfaces in addition
to user specific functions. Acromag recommends beginning a new user
project by copying the Acromag example project, deleting any unnecessary
peripherals, and then adding the user defined functionality. The XMC-V6
block diagram shows the structure of the example system with peripherals
that are accessible from the microblaze processor, peripherals that are
accessible from the host processor, and peripherals that are common to
both the microblaze processor and the host processor. Master interfaces
are shown with a blue square symbol. Slave interfaces are shown with a red
circle symbol.

The Acromag EDK delivers prepackaged example designs to program the
Xilinx Virtex 6 FPGA. The XMC-V6 project folder will contain the following
subdirectories:

pcore_subdirectory
source

SW_SOMICE
KMC-8VLX240CC
KMC-6VLX240CC-5G
KMC-6VLX240F
KMC-8VLX240F-5G
KMC-BVLX365CC
KMC-BVLX365CC-5G
KMC-6VLX365F
KMC-8VLX365F-5G

The naming convention used for the projects are as follows:

XMC-6VLX 240 F - SG
[_ Scatter/Gather: -SG=> Scatter Gather included
<blank> => Scatter Gather not included
Board: F =>Front 1/O
CC => Conduction Cooled

Device: 240 => xcbvIx240t-2ffg1156
365 => xcbvix365t-2ffg1156
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Special note regarding the -SG projects. SG stands for Scatter Gather and is a
feature of the Xilinx AXI-CDMA core. Because of a limitation in the Xilinx AXI
Interconnect, it is not possible to connect buses larger than 32 bits to the
PCle control bus (where PCle registers reside). AXI PCle control bus is an
AXI4 Lite protocol and can only support single 32 bit transactions. The AXI
CDMA bus is an AXI4 Full protocol capable of bursts of various lengths. (see
“AMBA AXI Protocol Specification” for further details).

For some users, it may be desirable to use Scatter-Gather mode, in which
case a descriptor list can be set up in QDR memory to move data to or from
host memory. In order for the AXI CDMA core to move data from the QDR
memory to or from host memory, it must first write the base address
translation registers in the AXI PCle core with an address translation. In this
mode, the AXI CDMA would need to be connected to the AXI PCle Control
Bus but the data width of the CDMA bus must be set to 32 bits.

However, if Scatter-Gather is not essential, it can be disabled and the data
width of the AXI CDMA can be set to 64 bits (or larger) to improve through-
put.

Acromag includes both Scatter-Gather and no Scatter-Gather versions of the
projects to illustrate both examples.
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Figure 4.1: Internal FPGA
Functions
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Microblaze Peripherals
The embedded system consists of the following IP blocks: Microblaze
processor, DDR3 SDRAM, two Ethernet SFP ports with supporting DMA
controllers, UART, interrupt controller, timer, and the common peripherals
over the AXI to AHB bridge.

The embedded MicroBlaze processor is used to echoes packets sent to its
Ethernet interface. There are three major components within the
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Host Peripherals

Common Peripherals

SDK

hello_world

embedded system that make up the Ethernet interface :

Ethernet core VHDL source: axi_ethernet_v3_01_aC:\XMC-
V6\pcore_subdirectory\pcores\axi_ethernet_v3_01_a\hdl\vhdl

DMA controller VHDL source: axi_dma_v6_01_aC:\XMC-
V6\pcore_subdirectory\pcores\axi_dma_v6_01_a\hdl\vhdI

And software running on the microblaze : lwip_echoserverC:\XMC-
6VLX365F\SDK\lwip_echo_server_dual\src

Xilinx provides documentation for each of these XPS core components. The
Xilinx Documentation Navigator tool can be used to find Xilinx provided
documentation.

The VHDL source for these components has had a few minor changes made
to what Xilinx provided. These changes were necessary in order to get two
Ethernet interfaces to work correctly in a single system. Some software
modifications were also necessary for the same reason.

Examine the configuration of the hardware components axi_ethernet and
axi_dma in Xilinx Platform Studio. Knowing how the hardware is configured
will allow you to focus on the particular sections of the Xilinx documentation
that are pertinent.

The host processor can access the following peripheral devices and IP blocks
through the PCl Express interface: common peripherals, Central DMA and
QDRI+ SRAM, and an interrupt controller.

The following common peripherals can be accessed from either the host
processor through the PCl Express interface, or the embedded Microblaze
processor: Front /0, Rear I/0, P16 I/O, FLASH, Aurora registers, and the
system monitor.

The following Microblaze programs are included in the example project:
hello_world, Iwip_echo_server_dual, and srec_bootloader.

hello_world - transmits the text “hello world” over the UART interface.
Connect a USB cable to a host PC that has the USB/UART device driver
installed (see section USB-to-UART Bridge in the Theory of Operation
Chapter). Start a terminal emulator program such as hyperlynx and see the
text displayed on the terminal. The serial interface parameters are: 9600
baud, 8 data bits, one stop bit, no parity.
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Iwip_echo_server_dual

srec_bootloader

peripheral_tests

Iwip_echo_server_dual — echoes TCP/IP packets sent to it over the Ethernet
ports. This program is used to test the Ethernet ports. Connect the
appropriate copper or fiber Ethernet cable to a host PC and “ping” the XMC-
V6. The IP address is 192.168.1.10, subnet mask 255.255.255.128 for port 1,
and 192.168.1.138, subnet mask 255.255.255.128 for port 2. Make sure
that the host PC subnet address is also 255.255.255.128 and the host PC IP
address is in the same subnet as the XMC-V6 port that it is attached to. The
Ethernet MAC IDs (mac_ethernet_addressl and mac_ethernet_address2)
are defined in the file main.c. The example program assigns the addresses
00:0A:35:00:01:02 and 00:0A:35:00:01:03. Acromag has reserved two
unique MAC IDs for each XMC-6VLX. The first of two consecutive MAC IDs is
printed on a label attached to the board. To prevent network address
conflicts replace the default addresses in main.c with the MAC ID printed on
the label and the next consecutive address.

srec_bootloader — This program is embedded in the example FPGA
configuration bitstream. It is loaded into block RAM memory at
configuration time and begins executing when reset is released. It copies a
microblaze program stored in BPI FLASH (in Motorola “S” record format) to
DDR3 memory, and then executes the program. See section “Running a
Program from BPI FLASH Memory” for instructions on copying a program to
FLASH memory.

IMPORTANT! When building the Acromag modified version of the
SREC_BOOTLOADER program in the Xilinx SDK tool, select the Optimization
Level to ‘None (-00)’ in the C/C++ Build Settings of the project as shown
below.

@ Properties for srec_bootloader 0 [E R =
type filter text Settings .

Resource

Builders

C/Cos Build Configuration: [Release [ Active ] | [Manage Configurations...
Build Variables

Environment t &) Tool Settings | #* Build Steps | /' Build Artifact | i Binary Parsers | © Error Parsers

Logging

Settings

Tool Chain Editor
C/C++ Genersl
Project References
Run/Debug Settings

4 5 MicroBlaze gec assembler | Optimization Level [ None (-00) =
Pi::)

(% General
4 MicroBlaze
(3 Symbols
(2 Warnings
(% Optimization

Other optimization flags

(2 Debugging
3 Profiling

(2 Directories
(2 Miscellaneous
e o

peripheral_tests — Runs a basic test on each other peripherals instantiated in
the XPS system. The results of each test are displayed on the terminal.
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Acromag Peripheral Repository

Modifications to the AXI
Ethernet Core

util_bufr_core Core

util_buf_ds_mgtclk Core

AXI QDRII+ Memory Controller

Modifications to the CDMA
Core

Modifications to the AXI PCle
Core

Acromag has modified a few of the Xilinx supplied peripheral cores or
created custom cores to support XMC-V6 specific requirements. The
following cores are included in the pcore_subdirectory: axi_ethernet,
axi_pcie, axi_enhanced_pcie, axi_to_qdr_mc, util_bufr_core, axi_cdma,
util_ds_buf and util_ds_buf_mgtclk. These are used in the example design
and will take priority over the Xilinx cores because of the “Project Peripheral
Repository Search Path” option in the “Project Options” menu of the ISE tool
points to this repository.

The AXI Ethernet pcore supplied by Xilinx includes a regional clock buffer
instantiated in a lower level of the hierarchy. This is okay when a single
instance of the pcore is included in the design, but the XMC-V6 has two
Ethernet ports that must be located in the same clock region. There is only
one regional clock buffer available in a region, so instantiating two of the
Xilinx supplied axi_ethernet pcores resulted in a map error. The regional
clock buffer had to be moved from the lower level to the top level so that it
could be shared between two instances of axi_ethernet. The pcore is
configured for a 1000Base-X physical interface at 1 Gbs. This configuration
is compatible with both the 1000Base-X and the 1000Base-T SFP modules
available from Acromag.

A pcore was created to instantiate a regional clock buffer in XPS. This clock
buffer was required by the modified axi_ethernet pcore.

A pcore was created to instantiate an IBUFDS_GTXE1 clock buffer in XPS.
This clock buffer was required by the modified axi_ethernet pcore.

Xilinx did not provide a complete AXI interface (in ISE 14.1) to the memory
controller when it is configured for a QDR Il+ application. Acromag has
provided the missing functionality. This AXI QDR I+ pcore has separate 256
bit read and write interfaces. It supports continuous simultaneous 125 MHz
read and write bursts.

Fixed a bug in the TCL script that failed to close an output file upon
termination (in ISE 14.2). The supported devices list was modified to include
only the Virtex 6.

Modifications to the AXI PCle core were necessary to separate the reset
from the rest of the AXI system. When resetting the AXI system, form
example through MicroBlaze, the PCle configuration space would also be
reset preventing the host from communicating with the FPGA through the
AXI PCle core until a power-cycle of the board was done. The
axi_enhanced_pcie core is a Xilinx “helper core” for the AXI PCle core and
was modified to bring the 250MHz clock to the top level which was
generated by a MMCM internal to this core.
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Modifications to the
util_ds_buf

Modifications to the MPD (Microprocessor Definition) file were necessary to
this core to allow the frequency of the connected clock to be passed to the
Xilinx EDK/XPS tool in order to derive timing constraints clocks and signals
downstream. Changes were done in accordance to Xilinx Answer Record
#42642. The Acromag design uses this core to buffer the 100MHz
differential PCle Reference Clock to the AXI PCle core.

Acromag modified library files

Acromag has modified two of the Xilinx supplied source files used to build a
board support package that includes the Lightweight Internet Protocol
(LWIP) library. The files are located in the folder
C:\XMC-V6\sw_source\modified xilinx library. The file names are
xaxiemacif_dma.c and xpqueue.c. These files have been modified to
support multiple instances of the Ethernet interface. As delivered by Xilinx,
the library would only support a single instance of an Ethernet interface.
These files must be copied to the following directory to overwrite the
existing files delivered through the Xilinx installer:

C:\Xilinx\14.2\ISE_DS\EDK\sw\ThirdParty\sw_services\lwip140_v1_02_a\

src\contrib\ports\xilinx\netif
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Running a Program from BPI FLASH Memory

This section describes the steps required to create an “S” record file that can
be loaded into FLASH memory and executed upon initial application of

power.

From within SDK, open the project properties to display the following
window:

Properties for lwip_echo_server_dual

[ESISS)

Resource

Builders

C/C++ Build
Build Variables
Discovery Options
Environment

o ain Editor
C/C++ General
Project References
Run/Debug Settings

Settings

- -

Configuration: [Debug [ Active ]

V] [ Manage Configurations...

5 Tool Settings || Build Steps |

Build Artifact | Binary Parsers | €3 Error Parsers

553 MicroBlaze gcc assembler
2 General
B3 MicroBlaze gcc compiler
(2 Symbols
# Warnings
(# Optimization
(# Debugging
@ Profiling
@ Directories
@ Miscellaneous
(2 Inferred Options
2 Software Platform
(2 Processor Options
B85 MicroBlaze gec linker
2 General
@ Libraries
# Miscellaneous
3 Linker Script
(2 Inferred Options
@ Software Platform
@ Processor Options
23 MicroBlaze Print Size
83 Kilinx ELF Check
@ Options

Command:  mb-as

All options: - miittle-endian

Expert settings:

ﬁ::"p"::t:fn SICOMMAND? S{FLAGS} S{OUTPUT_FLAGIS{OUTPUT_PREFLXIS{OUTPUT} ${INPUTS}

[Restore Qefaults] [ Apply ]

[ QK ] [ Cancel I

Enter the highlighted text in the post-build command line, substituting your

project name for Iwip_echo_server_dual:
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Ty

Properties for lwip_echo_server_dual = P
type filker test Settings & T
Resource
Builders
C/C++ Build Configuration: [Debus [ Active ] '] [Manage Configurations...
Build Variables
Discovery Options
Environment 3 Tool Settings 4 Build Steps | Build Artifactl Binary Parsersl @ Error Parsers
Legging
Settings Pre-build steps
Tool Chain Editor Command:
C/C++ General v
Project References Descript
escription:
Run/Debug Settings P
Post-build steps
.
mb-objcopy -0 srec lwip_echo_server_dual.elf lwip_echo_server_dual.srec -
Tar
convert ELF to SREC -
[Re;toreDefaults] [ Apply ]
® [ oK ] [ Cancel I
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Build the project to produce the “S” record file.

Use the Acromag PCle 6VLX demo program pertaining to your operation
system (window, link, or VxWorks).

Select the Flash programming menu.
Within the Flash programming menu Choose the BPI FLASH.

Enter the path to the program Iwip_echo_server_dual.srec file you would
like to write to the FLASH. On the next power cycle the boot-loader will
copy the program from FLASH to DDR3 memory and execute the program
from DDR3 memory.

Please note, a modified version of the Xilinx bootloader code is embedded
into the MCS file loaded into the Virtex 6 FPGA. The bootloader will move
program data from BPI Flash into DDR3 memory to be executed. It will check
the DDR3 memory for any problems with the S-Record and MicroBlaze will
begin executing that program. If for example, the LWIP program is loaded
into BPI Flash and a terminal emulation program such as HyperTerminal is
running, power-cycling the board should result in the following being
displayed:

& test - HyperTerminal ) o). [
File Edit View Call Transfer Help
D= 3| DB |

Testing DDR3 Memory. ..
32-bit test: PASSED!

SREC Bootloader
Loading SREC image from flash @ address: 80000008

Executing program Sta{ting at address: 00PAAOOD

fffff lwIP TCP echo server ——-—-
TCP packets sent to port 7 will be echoed back

SFP1 Board IP: 192.168.1.10
Netmask : 255.255.255.128
Gateway : 192.168.1.1

SFP2 Board IP: 192.168.1.138
Netmask : 255.255.2505.128
Gateway : 192.168.1.1

link speed: 1000
link speed: 1008
TCP echo server started @ port 7

Connected 1:10:52 Auto detect 9600 8-N-1 NUM
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Running LWIP Echo Server

This section describes some helpful tips on how to run the Echo Server
program. As mentioned above, in the lwip_echo_server_dual description of
the SDK project, the network adaptor settings on the host PC(s) need to be
modified. The hardware will support both SFP modules to work at the same
time. In a Windows OS, simply access the Local Area Connection Properties
and modify the Internet Protocol Version 4 (TCP/IPv4) settings to the
following:

SFP1:

Internet Protocol Version 4 (TCP/IPv4) Properties M

General

You can get IP settings assigned automatically if your network supports
this capability. Otherwise, you need to ask your network administrator
for the appropriate IP settings.

(©) Obtain an IP address automatically
(@ Use the following IP address:

IP address: 192.168. 1 . 10

Subnet mask: 255 ., 255 . 255 . 128

Default gateway: 192..168.. 1 . 1
Obtain DNS server address automatically

(@ Use the following DNS server addresses:
Preferred DNS server:

Alternate DNS server:

[j Validate settings upon exit

|

SFP2:

-
Internet Protocol Version 4 (TCP/IPv4) Properties @Jﬁ

General

You can get IP settings assigned automatically if your network supports
this capability. Otherwise, you need to ask your network administrator
for the appropriate IP settings.

(©) Obtain an IP address automatically
@) Use the following IP address:

IP address: 192,168 . 1 . 13§

Subnet mask: 255 . 255 .255.128

Default gateway: 192-;168., 1 1
Obtain DNS address automatically

(@ Use the following DNS server addresses:
Preferred DNS server:

Alternate DNS server:

[ validate settings upon exit

Also, the Network Adaptor speed must be set to 1.0Gbps Full Duplex as
shown:
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Realtek PCle GBE Family Controller Properties [-é:;-,l

General | Advanced | About | Driver | Details | Power Management

The following properties are available for this network adapter. Click
the property you want to change on the left, and then select its value

on the right.

Property: Walue:
NS Offload - 1.0 Gbps Full Duplex v
Priority & VLAN -

Receive Buffers
Receive Side Scaling
Shutdown Wake-On-Lan

TCP Checksum Cffload {IPv4)

TCP Checksum Offload {IPvE)
Transmit Buffers

LIDP Checksum Offload {IPv4) E
LIDP Checlsum Offload (IPvE)
Wake on Magic Packet

Wake on pattem match

WOL & Shutdown Link Speed &

[ OK ]| Cancel |

% 4

Next, run the program either directly from SDK (see “EDK Concepts, Tools
and Techniques” document from www.xilinx.com) or as described above in
the “Running a Program from BPI FLASH Memory.” When the program is
running on the Virtex 6 FPGA, Ping or Telnet can be used to communicate
with the Ethernet cores inside the FPGA. Ping requests can be made by
typing ping 192.168.1.XXX into a Window CMD terminal. This will send out
ICMP (Internet Control Message Protocol) packets and the Ethernet core
inside the Xilinx Virtex 6 FPGA will send back acknowledgments. Telnet can
be used to start the Echo Server program. Telnet is a TCP based protocol
that will and this test will echo back any information sent to the Ethernet
cores. See below for an example of how to run the Echo Server and for
more information on Ethernet applications see the Xilinx document
xapp1026.pdf available at http://www.xilinx.com.

AWINDOWS\system32\cmd. exe

Microsoft Windows EP [Uersion 5.1.26801
(C> Copyright 1985-2801 Microsoft Corp.

GC:“\Documentz and Settings“Administrator>telnet 192.168.1.138 7_
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o+ Telnet 192.168.1.138
hiiss iiss wwhhaatt tthhee EECCHHOO SSeerrvveerr llooookkssn

EDK File Organization

The XMC-V6 EDK design files are organized by the following directory
structure:

pcore_subdirectory This directory contains the design files for the Acromag modified pcores
described in the above section.

source The source directory contains the VHDL source files for the common
peripherals.
sw_soure The sw_source directory contains the Xilinx SDK library files that were

modified by Acromag to suit the XMC-V6 product.

XMC-6VLX240F This directory is the parent for design files that are specific to the particular
variant of XMC-V6. Subdirectories further organize the design files into
Xilinx tool specific folders (EDK, iMPACT, ISE and SDK) which include the tool
specific project files (.xmp, .xise, or .ipf).

Example EDK Design Modification Walkthrough

This section describes in detail the steps needed to re-locate the DDR3
SDRAM in the address space.

First, let’s take a look at the original address map. Open ISE then navigate to
the directory C:\XMC-V6\XMC-6VLX240F\ISE\XMC-6VLX240F. Open the
project file XMC-6VLX240F .xise

In the hierarchy pane right click on system_i and select “open” from the
pop-up menu to open the embedded system in the EDK tool.
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Hierarchy

(] ¥MC-6VLH240F
B £3 xcbvh40t-2ff1156
5 [igledts system_top - STRUCTURE (C:\XMC-V6\source\system_top.vhd)

Flash_comp - FLASH - FLASH_arch (C\XMC-V&\source\flash.vhd)

Rear_IO0 - RearlVD5 - RearlVD5_arch (CWUXMC-VE\sourcet RearlVD5.vhd)

Front_IO - FrontlLWD% - FrontlVD5_arch (CHXMC-Vohsource\ FrontlVD5. vhd)

P16_I0 - P16_LVDS - P16_LVDS_arch (CAXMC-V8\source\P16_LYDS.vhd)
sysmon_wiz_inst - sysmon_wiz_vZ_1 - xilinx (CAEME-VEhsourcelsysmon_wiz_vZ2_1.vhd)
CHXMC-VBhsourcehsystem.ucf

4 1} | [
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Click on the “address” tab to display the address map.

View Project Hardware Debug Window Help

2l £ x

+0F x|

EJ Bus Interfaces | Portsl Addresses |I

A
)4
I

Mame

Description

B & EDKInstall

--Analog

[ Bus and Bridge
- Clock, Reset and Interrupt
-~ Communication High-5peed
- Communication Low-5peed
- DMA and Timer

- axi_interconnect

- axi_interconnect_1

- axi_interconnect 2

- microblaze ( dlmb

- microblaze 0 dlmb

t- microblaze 0

t- microblaze ( bram_block
H- microblaze 0 d_bram_cntlr
k- microblaze 0 { bram_cntlr
t- DDR3_SDRAM

H- axiZaxi_connector 0

t- microblaze 0 debug_mo...
- Interprocessor Communication t- PCle_axi_intg 1

£
£
£
£
£
£
[
£
- Memary and Memory Controller [+ mb_axi_intc O
~PCl (- axi_ahblite_bridge_ 0
&
&
4
&
A
&
A
£
3

- FPGA Reconfiguration
t1- General Purpose 10
- 10 Modules

H- axi_cdma_0

i ethernet SFPI_DMA
t- ethernet SFP2 DMA
i ethernet_SFP1

t}- ethernet SFP2

i P15_PClexd

o axi_to gdr_mc 0

i axi_timer 0

i axi_ uart16550 0

- rinrk_nensrator 11

- Peripheral Controller
[ Processor
- Utility
+- Verification
[+ Video and Image Processing
- Project Local PCores
(= Project Peripheral Repository0
[ ACROMAG XMCVE

Bus Name IP Type

¢ axi_interconnect
¢ axi_interconnect
axi_interconnect
Imb_v10

Imb_v10
microblaze
bram_block
Imib_bram_if_cntlr
Imib_bram_if_cntlr
axi_vh_ddme
axiaxi_connector
mdm

axi_intc

axi_intc
axi_ahblite_bridge
axi_cdma

axi_dma

axi_dma
axi_ethernet
axi_ethernet
axi_pcie
axi_to_gdr_mc
axi_timer
axi_uartle550

rlock _neneratnr

- e e e

< |

L I [T F

Legend

Production @Llcense (paid) glLlcense (eval)
A Superseded Discontinued

E e System Assembly View

Clear

Design Summary 3¢

B8 | & Graphical Design View 3¢ ]

MMaster @Slave diMaster/Slave B Target {Initiator OConnected OUnconnected M Monitor

+08 X

EDK:2342 - Search path C:\XMC-V&\pcores\axi to_gdr mc_wl 00_a\..\..\..\ directly contains drivers direc =«

MING:EDK:4164 — No Processor/Interconnect selected in current selection within Bus Interface Tab.

4| 1

Show Sub-5

. Console |JS Warnings |° Errors|
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The DDR3 SDRAM is currently located at address 0x40000000.

@& File Edit View Project Hardware Debug Window Help
B & @ £

IP Catalog ;'; Bus Interfaces Paorts Addresses =

Instance Base Name Base Address High Address Size Bus Interfac

Description = microblaze 0's Address Map
£ & EDKInstall microblaze_0_d_bram_cntlr  C_BASEADDR 0X00000000 Ox00003FFF

Analog microblaze_0_i_bram_cntlr  C_BASEADDR 0X00000000 0x00003FFF
Bus and Bridge mb_axi_intc_0 C_BASEADDR 0x00020000 0x0002FFFF
Clock, Reset and Interrupt microblaze__debug_module C_BASEADDR 0x00030000 Ox0003FFFF
Communication High-Speed axi_timer 0 C_BASEADDR 000040000 0x0004FFFF
Communication Low-Speed axi_uart16550_0 C_BASEADDR 000050000 0x0005FFFF
DMA and Timer ethernet_SFP1_DMA C_BASEADDR 0x00060000 0x0006FFFF
Debug ethernet_SFP2_DMA C_BASEADDR 0x00070000 0x0007FFFF
FPGA Reconfiguration ethernet_SFP1 C_BASEADDR 0x00200000 0x0023FFFF
General Purpose 10 ethernet_SFP2 C_BASEADDR 0x00240000 0x0027FFFF
10 Modules axi_ahblite_bridge 0 C_BASEADDR 0x00300000 0x0030FFFF
Interprocessor Communication axiZaxi_connector_0 C_5_AXI_RNGOO... 0x00300000 (x0030FFFF
Memory and Memory Controller DDR3_SDRAM C_S_M_BASEA---W'
PCI = Unmapped Addresses

Peripheral Controller axi_to_qdr_mc_0 C_BASEADDR 0x30000000 0x30FFFFFF
Processor axi_cdma_0 C_BASEADDR 0x000A0000 0x000AFFFF
Utility PCle_axi_intc_1 C_BASEADDR 0x00100000 0x0010FFFF
Verification P15_PClexd C_AXIBAR_O 0x01000000 0x01FFFFFF
Video and Image Processing P15_PClext C_BASEADDR 0x000F0000 0x000FFFFF
Project Local PCores

Project Peripheral Repository(
ACROMAG XMCVE

N 0

||

<

Legend
MMaster @Slave diMaster/Slave B Target {Initiator OConnected JUnconnected I Monitor

Search IP Catalog: T}Productmn @Llcense (paid) &lLlcense (eval) %Local ZLpPre Production | IW§E!et,3| HEpevelopment

A Superseded Discontinued

8 Project 8 IP Catalog E Design Summary 8 System Assembly View @ | 8 Graphical Design View ]
«+08 X

EDK:2342 - Search path C:\XMC-Vé\pcores\axi to_gdr mc vl 00_a\..\..\..\ directly contains drivers direc =«
MING:EDK:4164 — No Processor/Interconnect selected in current selection within Bus Interface Tab. Show Sub-5

4| 1

. Console |_3 Warnings |° Errors|
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We will move the base address of the DDR3 SDRAM to address 0x80000000.
Click in the Base Address column of the DDR3_SDRAM row and change the
“4” to “8” and then click somewhere outside of that cell. EDK will calculate
the new High Address.

IP Catalog + Bus Interfaces | Paorts Addresses =

Instance Base Name Base Address High Address Size Bus Interfac

Description (=} microblaze 0's Address Map
£ & EDKInstall microblaze 0_d_bram_cntlr  C_BASEADDR 000000000 Ox00003FFF

Analeg microblaze_0_i_bram_cntlr  C_BASEADDR 0X00000000 0x00003FFF
Bus and Bridge mb_axi_intc_0 C_BASEADDR 0x00020000 0x0002FFFF
Clock, Reset and Interrupt microblaze_0_debug_module C_BASEADDR 0x00030000 Ox0003FFFF
Communication High-Speed ax_timer_0 C_BASEADDR 0x00040000 0x0004FFFF
Communication Low-Speed axi_uart16550_0 C_BASEADDR 000050000 0x0005FFFF
DMA and Timer ethernet_SFP1_DMA C_BASEADDR Ox00060000 0x0006FFFF
Debug ethernet_SFP2_DMA C_BASEADDR 0x00070000 0x0007FFFF
FPGA Reconfiguration ethernet_SFP1 C_BASEADDR 0x00200000 0x0023FFFF
General Purpose 10 ethernet_SFP2 C_BASEADDR 0x00240000 0x0027FFFF
10 Modules axi_ahblite_bridge_ 0 C_BASEADDR 0x00300000 0x0030FFFF
Interprocessor Communication axiZaxi_connector 0 C_5_ AXI_RNGOO... Lul0200000 TN iS5
Mermory and Memory Controller DDR3_5DRAM C_S_MG_BASEA---I 0x80000000 0xBFFFFFFF I
PCI = Unmapped Addresses
Peripheral Controller axi_to_qdr_mc_0 C_BASEADDR 0x30000000 O=30FFFFFF
Processor axi_cdma_0 C_BASEADDR 0x000A0000 0x000AFFFF
Utility PCle_axi_intc 1 C_BASEADDR 0x00100000 0=0010FFFF
Verification P15_PClexd C_AXIBAR O 0x01000000 0=01FFFFFF
Video and Image Processing P15 PCled C_BASEADDR 0x000F0000 0x000FFFFF
Project Local PCores

Project Peripheral RepositoryQ
ACROMAG XMCVe

(0 0

fR R R]

ol

4 [m Legend
MMaster @Slave diMaster/Slave B Target {Initiator @ Connected JUnconnected M Monitor

Search IP Catalog: T}Production @License (paid) &License (eval) %Local isPre Production -ﬁf}ﬂeta HEpevelopment

! Superseded Discontinued

8 Project 8 IP Catalog E Design Summary 8 System Assembly View @ | 8 Graphical Design View ]
+0&8 %

EDK:2342 - Search path C:\¥MC-Vé\pcores\azi to_gdr mc vl 00_a\..\..\..\ directly contains drivers direc =
(NING:EDK:4164 — No Processor/Interconnect selected in current selection within Bus Interface Tab. Show Sub-5

I

q |
|§-| Console |L\ Warnings |° Errors|
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@& File Edit View

Project Hardware

Debug

The cacheable range address parameter of the microblaze configuration
must also be updated. Select the “Bus Interfaces” tab and then right-click
on microblaze_0 and select “Configure IP” from the pop-up menu.

Window Help

PO fcx

IP Catalog

=k

Description

£ £ EDKInstall
G- Analog
r}- Bus and Bridge
[} Clock, Reset and Interrupt
-~ Communication High-Speed
- Communication Low-5peed
-~ DMA and Timer
- Debug
- FPGA Reconfiguration
[+ General Purpose 10
v} 10 Modules
[ Interprocessor Communication
-~ Memory and Memory Controller
- PCl
- Peripheral Controller
- Processor
- Utility
[+ Verification
[#- Video and Image Processing
- Project Local PCores
(= Project Peripheral Repository0
- ACROMAG XMCVE

WA
)4
I

<

LU

3

EJ Bus Interfaces | Parts | Addresses |

Name

- axi_interconnect 0
- axi_interconnect 1
- axi_interconnect 2
- microblaze (0 dimb

— =
+- microblaze 0 d bram_cntlr
k- microblaze 0 { bram_cntlr
#- DDR3 SDRAM

t- axiZaxi_connector 0

t- microblaze_ 0 debug_mo...
i PCle_axi_intc 1

t- mb_axi_intc 0

v ax_ahblite_bridge 0

t- axi_cdma_0

i ethernet SFPI_DMA

t- ethernet SFP2 DMA

i ethernet_SFP1

H- ethernet SFP2

i P15 PClexd

e axi_to gdr_mc 0

e axi_timer_ 0

£ axi_uart16550 0

- rinrk nensrtor 1

Bus Name IP Type

¢ axi_interconnect
57 axi_interconnect
axi_interconnect
Imib_wl10

Imb_v10

+ microblaze
bram_block
Imb_bram_if_cntlr
Imb_bram_if_cntlr
axi_vh_ddnc
axiaxi_connector
mdm

axi_intc

axi_intc
axi_ahblite_bridge
axi_cdma

- x-xb

axi_dma
axi_ethernet
axi_ethernet
axi_pcie
axi_to_qdr_mc
axi_timer
axi_uartlG550

rlock neneratnr

S e

<

Legend
WiMaster dSlave liMaster/Slave B Target {Initiator @Connected JUnconnected M Monitor

T}Production @License (paid) glLicense (eval)

(4 Superseded

z

Discontinued
Design Summary || | @ System Assembly View [5J | @  Graphical Design View || ]

0@ X

NG:EDK:2342 - Search path C:\XMC-Vé\pcores\axi to_gdr mc wl 00 _a\..%..\..\ directly contains drivers direc =«
EDK:4164 - No Processor/Interconnect selected in current selection within Bus Interface Tab. Show Sub-35

4| (1 |

Console |_ﬁ Warnings |° Errors|
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Click “Next” 4 times to arrive at the “Caches” page. Update the instruction
and data cache base and high addresses to align with the new address for
DDR3 SDRAM

omponent Instance Name | microblaze_Q|

Micro3laze Configuration Wizard

Select configuration: Welcome to MicroBlaze Configuration Wizard
e Current Settings *Selecta predeﬁnedl cor?ﬁguraﬁon in the list to the left. InFormah'on_about the
selected configuration is shown below. Each predefined configuration

completely changes the Miorofiaze parameters.

» To modify the configuration, didk on the Mextbutton, dick on Advancedto
\‘_/I Maximum Performance directly access parameters in a tabbed interface, or dick on 0K to accept the
configuration and close the dialog.

t_. Minimum Area
L

; Maxi Fi

m MU FrEqUency [C] select implementation to optimize area (with lower instruction throughput)
(P\ Linux with MMU Eniable Debug

Use Instruction and Data Caches

Ei‘ Low-end Linux with MMU
Enable Exceptions

/';“:‘._;' Typical Use Memory Management
[

Frequency | BRAM :_I

s | — | —

|

DSP4BE1 —_

Performance | | _
oK l [ Cancel ] [ Help

Acromag, Inc. Tel: 248-295-0310 -82- Www.acromag.com



XMC-6VLX USER’S MANUAL

The cacheable address range is currently set to 0x40000000 to Ox4FFFFFFF.

omponent Instance Name | microblaze_0

Page 5 of 6 - Caches

Instruction Cache Feature Data Cache Feature

Size of the Instruction Cache in Bytes 8kB El Size of the Data Cache in Bytes 8kB E
Instruction Cache Line Length 8 words |T| Data Cache Line Length 4 words E
Instruction Cache Base Address 0x40000000 Data Cache Base Address 0x40000000
Instruction Cache High Address Ox4FFFFFFF Data Cache High Address Ox4FFFFFFF
Use Cache Links for All Memory Accesses Use Cache Links for All Memory Accesses
Number of Instruction Cache Streams 0 El Enable Write-back Storage Palicy =
Number of Instruction Cache Victims 0 El Mumber of Data Cache Victims 0

< Back ” Mext =

Frequency [ BRAM C
[l

Area | |
1
DSP4B8E1 —
Performance | |

ok || cancd || e
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Set the instruction and data cache base addresses and high addresses to
0x80000000 to Ox8FFFFFFF.

omponent Instance Name | microblaze_0

Page 5 of 6 - Caches

Instruction Cache Feature Data Cache Feature

Size of the Instruction Cache in Bytes akB El Size of the Data Cache in Bytes 8kB |E|
Instruction Cache Line Length 8 words El Data Cache Line Length 4 words E
Instruction Cache Base Address 0x20000000 Data Cache Base Address 0x80000000
Instruction Cache High Address Ox2FFFFFFF Data Cache High Address fJxSFFFFFFﬂ
Use Cache Links for All Memory Accesses Use Cache Links for All Memory Accesses
Number of Instruction Cache Streams 0 [=]  Enable Write-back Storage Policy [l
Mumber of Instruction Cache Victims 0 El Mumber of Data Cache Victims a

< Back ” Mext =

Frequency | BRAM :_I

s | — | —

|

DSP4BE1 —_

Performance | | _
oK l [ Cancel ] ’ Help
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Click “OK to accept the changes. Next exit XPS and return to ISE to compile
the updated system. Right-click on system_top in the Heirarchy pane and

then select

“:
|

mplement top module” from the pop-up menu.

H

-

O2Ea|

Design

fim =L

H &R ||

X|o o | dh @

view: @ {8} Implementation (

Simulation

Hierarchy

18] XMC-6VLX240F
=]

%, system_top - STRUCTURE (CAXMC-V6\source\system_top.vhd)

&

o}

CAXMC-VB\source\system.uc

< i

[l CAXMC-VE\XMC-BVLX240F\SDK\srec_bootloader 0\Debughsrec_b
aurora_8b10b_j - aurora_2b10b_v5_3_example_design - MAPPED (CAXI
Flash_comp - FLASH - FLASH_arch (CAXMC-V6\source\flash.vhd)

Rear 10 - RearlVDS - RearlVD5_arch (CAXMC-V6\source\RearlVDSvhd
Front_I0 - FrontLVDS - FrontLVDS_srch (CAXMC-V6\source\FrontLVDS,
P16_10 - P16_LVDS - PL6_LVDS_arch (CAXMC-V6\source\P16_LVDSvhd
sysmen_wiz_inst - sysmen_wiz_v2_1 - xilinx (CAXMC-V6\source\sysm

¥2 No Processes Running

Processes: system_top - STRUCTURE

¥
B t}%
Check Syntax
Generate Post-Synthesis Simulation Model
& 2@ Implement Design
£ B Translate
)  Generate Post-Translate Simulation Model
2D Map
F2() Place & Route
2D Generate Programming File

User Constraints
Synthesize - XST

View RTL Schematic

View Technology Schematic

Confinure JTaroet Device

m

)
@
0
[ ]
#
L]

EO=|:FR|ip

= Design Overview
Summary
[E] 10B Properties
[2) Module Level Utilization
[2) Timing Constraints
[E) Pinout Report
[8] Clock Report
() Static Timing
1 XPS Errors and Warnings
[2) Platgen Messages
[ Simgen Messages
[2 Bitlnit Messages
£ XPS Reports
[?) Platgen Log File
[ Simgen Log File
[2 Bitlnit Log File
[} System Log File
& Errors and Warnings
[E) Parser Messages
[E] Synthesis Messages
[2) Translation Messages
2 Map Messages
[E] Place and Route Messages
[ Timing Messages

(]

Design Properties
Enable Message Filtering
Optional Design Summary Contents
[] Show Clack Report
[7] Show Failing Constraints
[7] Show Warnings
[ Show Errors

=M=
Start ‘ =13 Design |I|.'j Fies | [ vibraries |

Console

Design Summary

<

Launching Design Summary/Report Viewer...

Started : "KPS to edit system.xmp".
Xilinx Placform Studio

Xilinx EDK 14.1 Build EDK_P.15xf
Copyright (c) 1995-2012 Xilinx, Inc.

Launching XP5 GUI...

i

211 rights reserved.

BER
7
system_top Project Status (09/04/2012 - 09:30:30) o
Project File: XMC-6VLX240Fxise | Parser Errors: No Errors
Module Hame:  |system_top fon State: aramming File 1
Generated H
Target Device: | xc6vix240t-2fF1156 * Errors: No Errors
Product Version: |ISE 14, 1 *Warnings: 3463 Warnings (|||l
new)
Design Goak: Balanced + Routing Results: | All Signals
Completely Routed
Design Strategy: | Xiinx Default (unlocked) + Timing All Constraints Met
Constraints:
Environment: | System Settings + Final Timing Score: |0 {Timing Report)
XPS Reports L1
Report lame | Generated Errors | Warnings Infos
Platoen Lon File  |Wed Sep 5 13:56:10 2012 |0 36 Wiarmnings (36 new) |48 Infos (43
new)
Simgen Log File
BitInit Log File Tue Sep 18 14:38:54 2012 |0 o 29 Infos (0
new)
System Log File
Device Utilization Summary L1
Slice Logic Utilization Used |Available |Utilization | Hote(s)
Number of Slice Registers 73,041| 301,440 24%
Number used as Flip Flops 72,213
Number used as Latches 580
Number used as Latch-thrus 0 Sk
\
B=-E3
»

Console |0 Errors | A\ Warnings | lgg Find in Files Resuts
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After the place and route process is completed, the hardware definition files
used by SDK will need to be updated. Click on “system_i” in the Heirarchy
pane and notice the processes available in the process pane. Double-click
on “Export Hardware to SDK without Bitstream”.

I File Edit View Project Source Process JTools Window Layout Help
A do X|owa|h@ A 22n 2R

Design 08 x
] |View: @ {8 Implementation Simulation

5] | Hierarchy

[ &] XMC-6VLX240F

— | = £ xcbvbd0t-2f1156

8 o

-3

&l

aurora_8b10b_i - aurora_8b10b_v3_3_example_design - MAPPED (C:\X]
: Flash_comp - FLASH - FLASH_arch (CAXMC-V6\source\flash.vhd)

& Rear_IO - RearlVDS - RearlVDS_arch (CAXMC-VB\source\RearlVDS.vhd]

e Front 10 - FrontLVDS - FrontLVDS_arch (C:\XMC-V6\source\FrontLVDS.

P16_10 - PL6_LVDS - P16_LVDS_arch (CAXMC-V6\source\P16_LVDS.vhd
sysmon_wiz_inst - sysmen_wiz_v2_1 - xilinx (CAXMC-V6\source\sysm
CAXMC-V6\source\system.uck

n r

¥ Mo Processes Running

Processes: system_i - system

&

[¢]

Design Utilities
Manage Processor Design (XPS)

1593958 | v

Export Hardware Design To SDK without Bitstream

EEREIPL:

»

= Design Overview
Summary
[£] 108 Properties
[2) Module Level Utilization
[2 Timing Constraints
[E] Pinout Report
[E] Clock Report
(Y Static Timing
£ XPS Errors and Warnings
[E] Platgen Messages
[] Simgen Messages
[2) Bitlnit Messages
= XPS Reports
[] Platgen Log File
[ Simgen Log File
BitInit Log File
System Log File

Parser Messages
Synthesis Messages
Translation Messages
Map Messages

Place and Route Messages
[E] Timing Messages

Bitgen Messages

m

Design Properties
Enable Message Filtering
Optional Design Summary Contents
[7] Show Clock Report
[7] Show Failing Constraints
[] Show Wamnings
[] Show Errors

|+ s [ = peson [ Fies [IF) wbraries |

Console

Design Summary (Implemented)

—|=] =
f;J
system_top Project Status (09/20/2012 - 10:28:17) b
Project File: XMC-BYLX 240F, xise Parser Errors: No Errors
Module Name: |system_top Implementation State: | Placed and Routed
Target Device: | xcovlx240t-2f1158 * Errors: E
Product Version: |ISE 14.1 * Warnings:
Design Goak: Balanced * Routing Results: | All Signals
Completely Routed | —
Design Strategy: | Xilinx Default (unlocked » Timing Constraints: | Al Constraints Met
i System Settings * Final Timing Score: |0 (Timing Report)
XPS Reports 1
Report Name | Generated Errors | Warnings Infos
Platgen Log File | Thu Sep 20 07:34:23 |0 36 Warnings (8 new, 0 49 Infos (2
2012 filtered) new, 0 filtered;
Simgen Log File
Bitlnit Log File |Thu Sep 2008:23:47 |0 0 29 Infos (0
012 new, 0 filtered]
System Log File
Device Utilization Summary =]
slice Logic Utilization Used |Available | Utilization | Note(s)
Humber of Slice Registers 73,041| 301,440 24%
Mumber used as Flip Flops 72,218
Mumber used as Latches 580
Number used as Latch-thrus 0
Mumber used as AND/OR logics 242
Number of Slice LUTs 64,189 | 150,720 42%
Mumber used as logic 53,269 | 150,720 35% -
o
08 x

Generating Report ...

Number of warnings: O
Total time: 4 mins 27 secs

< i 1

Process "Generate Post-Place & Route Static Timing" completed successfully

1

Corsole | @) Errors | 1\ Wamings | [ Findin Files Resuits
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ISE will ask for confirmation of the SDK workspace path. Confirm that the
path is C:\XMC-V6\XMC-6VLX240F\SDK. Click on OK, SDK will then launch.

Workspace Launcher e

Select a workspace

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

Workspace: | (SRR TeNRv T Te Al i T o - | Browse...

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

| ok || cancel
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SDK will detect the change in the hardware description files and
automatically rebuild all of the software projects. Unfortunately the change
to the DDR3 SDRAM address is not reflected in all of the places it needs to
be. The memory_config_g c.c file used by the srec_bootloader program
must be updated with the DDR3 SDRAM address. In the “Project Explorer”
pane expand the srec_bootloader_0 proejct and then expand the “src”
folder. Double-click on memory_config_g to open it in the text editor.
Change the base address constant “0x40000000” to “0x80000000” and save
the changes. The project will automatically rebuild.

.
C/C++ - srec_bootloader_0/src/memory_config_g.c - Xilinx SDK =NACE X

-

> (3 EDK_hw_platform
» 25 hello_world_0
, 12X lwip_echo_server_dual

File Edit Source Refactor Mavigate Search Run  Project  Xilinx Tools Window Help

il | & B of#aE & wg-a-bd-e- MR R R N I E %5 Debug (Hg C/Ce+
S L o S

L[ Project Explorer &2 = O || [¢ memory_config_g.c 52 [, system.mss |5 system.xml ™ = O &% Outline &2 (@ Make Target =0

= <f€> = /# This file i=s automatically generated based on vour hi = laz }& \‘5\5 @ !‘t =

#include "memory config.h" 2 memory_config.h
@& memory_ranges : struct memory_range_
struct memory range s memory ranges[] = { @ n_memory_ranges:int

3 bleanfig.h

» 4t bootloader.c

> errors.h
L._Lel_memory_config g.c_J

> memory_cenfig.h

> platform_config.h

> [ platform.c

> portab.h

> [ srec.c

> srec.h

Tl Iscript.d
> @ standalone_bsp_0

0 items selected

- /% microblaze 0 d bram cntlr memory will not be tes
4 ' srec_bootloader O ; - -

> g{; Binaries "DDR3_SDREM",

» [ Includes Maxi wve ddrah

» (= Debug L COxd0000000
| P | 1073741824,

4 m b Ll 1] +
[3_ Problems &2 & Tasks | B Console| & Properties .;'J Terminal 1 V=08
0 errors, 9 warnings, 0 others
=
Description Resource S
& Warnings (9 items)
& 'display_progress' defined but not used [-Wunused-function] bootloader.c |5
& implicit declaration of function 'print’ [-Wimplicit-function-declaration] bootloader.c
& implicit declaration of function 'print’ [-Wimplicit-function-declaration] echo.c
& implicit declaration of functien 'print’ [-Wimplicit-function-declaration] main.c
& implicit declaration of function 'putnum’ [-Wimplicit-function-declaration] bootloader.c
& implicit declaration of function 'tcp fasttmr' [-Wimplicit-function-declaration] platform.c
'l m K
kS

int n memory ranges = 1;
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The srec_bootloader_0.elf program is included in the FPGA bitstream that is
loaded into the FPGA on power-up. A new bitstream must be generated
that includes the updates to the FPGA firmware as well as the updated
software.

Click on “system_top” in the hierarchy pane and then double-click on
“Generate Programming File” in the Processes pane.

1] % PEPE EEODIARIPELIT
«+ 0@ x| ., |2 Design Overview . T i o -
Y = s Summary =
L 15} tmplementation ) ) 108 Properties Project File: XMC-6VLA240F xise: Parser Errors: Mo Errors
& H'E’l’]‘h" o % _"r‘ﬁudmé“ﬁ‘ Utilization Module Hame: | system_top Implementation State: | Placed and Routed
x ] XMC-6VLX240F o iming Censtraints — - =
Hj cj E Pinout Rapnrt Target Device: xcovix240t-2ff1156 s Errors:
&8 & [halei%: system_top - STRUCTURE (C:AXMC-VB\source\system _top.vhd) [2) Clock Report Product Version: |ISE 14.1 * Warnings:
— = " " @ @ Static Timing = || Design Goal: Balanced + Routing Results: | Al Signals L4
&l [E] CAXMC-VB\XMC-6VLX240R\SDK srec_bootloader_0\Debug\srec_b P =} XPSérurs and Wamnings Completelv Routed
[%) aurora_8b10b_i - aurora_8b10b_v5_3_example_design - MAPPED (CAXN ¥E Platgen Messages - - . N
- o 3 i ) . 3
) Flssh_comp - FLASH - FLASH. arch (CAXMC-V6\source\flashhd) » 0 Simgen Messages Design Strategy: | Xiinx Defauit (unlocked Timing Constraints: | All Constraints Met
[« [y RearI0 - RearlVDS - RearlVDS_arch (C:\XMC-V6\source\RearlVDS.vhd — [) Bitlnit Messages Environment: | System Setfings * Final Timing Score: |0 {Timing Repart)
- [y Front_IO - FrontLVDS - FrontLVDS_arch (C:\XMC-V6\source\FrontLVDS. - XPS Reports
[k P16.10 - P16_LVDS - P16_LVDS_arch (CAXMC-VB\source\P16_LVDS.vhd [2] Platgen Log File
[ sysmon_wiz_inst - sysmon_wiz_v2 1 - xilinx (C-AXMC-VB\source\sysm [ Simgen Log File B XPS Reports -1
: - Bitlnit Log File
[ CAXMC-VB\sourceaystem.uct % System ng e Report Nlame | Generated Errors | Warnings Infos
= Errors and Warnings Platgen Log File | Thu Sep 20 07:34:29 0 36 Warnings (8 new, 0 49 Infos (2
[2) Parser Messages 2012 filtered) new, 0 filtered)
< i » [2) Synthesis Messages Simgen Log File
[ Translation Messages
B | 2 Mo Processes Running B Map Messages Bitlnit Log File  |Tue Sep 18 14:38:54 |0 0 ﬁzi"fé’sm& 5
» " D
) = [2) Place and Route Messag
i'f Processes: system top - STRUCTURE 3 Timing Messages | |system Lo Fie
=l P2 Check Syntax -
% P2 Generate Post-Synthesis Simulation Model DES PEWTIFH’;S it
2| 5 €2.8) Implement Design 7| Enable Message Filtering - = 5
=178 ‘EA}_,_\ Trsnelate Dptional Design Surmmary Contents Device Utilization Summary 1
m T2 Generate Post Translate Simulation Model [C] Show Clock Report Slice Logic Utilization Used |Available |Utilization | Hote(s)
2.4\ Map [T Show Failing Censtraints Number of Slice Registers 73,041| 301,440 24%
[C] Show Warnings
— -
T e L [E] Show Errors Number used as Flip Flops 72,213
Number used as Latches 580
"B Generste Target PROM/ACE File Number used as Latch-thrus 0
% Manage Configuration Project iMPACT)
&t Analyze Design Using ChipScope L4 Number used as ANDJOR logics 242
§ 2 Nimher of Slice 11Ts £4.139 | 150.720 3% =
I‘, Start ‘ 52 Design |||.j Fies | D) Uibraries | o] Design Summary (Implemented)
Console 08 x

Analysis completed Thu Sep 20 08:30:24 2012

Generating Report ...

Number of warnings: O
Total time: 4 mins 27 secs

< 0

Process "Generate Post-Place & Route S5tatic Timing" completed successfully

Console |0 Errors | 1\ Warnings | 4 Find n Files Resuls

Acromag, Inc. Tel: 248-295-0310

-89 -

WWww.acromag.com



XMC-6VLX USER’S MANUAL

After the “Generate Programming File” process has completed, launch
iMPACT to covert the .bit file to a .mcs file. If iIMPACT doesn’t automatically
open the project file XMC-6VLX640F.ipf, then click on FILE->Open and
navigate to C:\XMC-V6\XMC-6VLX240F\iMPACT\ XMC-6VLX640F.ipf and
select it. Next, select the “PROM File Formatter” tab.

,\’:’@E\Ie Edit View Operations Qutput

D2EHDRmXxy o) AR
IMPACT Flows <08 x
=l Boundary Scan

[=] SystemACE
E Create PROM File (PROM File Formatter)
[£] WebTalk Data

Debug Window Help

Right click device to select operations

IMPACT Processes < 0OF x

Awvailable Operations are:

73 Boundary Scan N | PROM File Formatter |

Zuto Selcet : false -
Number of Rewisions : 1
Number of PROM= : 1
PRCM Name : xcfl2gx, PRCOM Size : 16777216 Bytes

—————— Revision: 0 '0', 1 device(=2) chain ---——-

Device 0, pn=xcévlxz40tr fn=zystem top.bit
END of Report
Project: 'C:/XMC-V6/XMC-6VLX240F/iMPACT/XMC-6VLX240F.ipf"' loaded. 1

< . 2

3 Warnings

Float this tab above or dock it within the main main window Configuration |Platform Cable USBT |6 MHz ush-hs
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Double-click on “Generate File...” in the iMPACT Processes pane. This
process will create the file XMC-6VLX240F.mcs

£ = 0O X
g
) AE
FELIEEE S P
iMPACT Flows <08 x 16-bit memory device BPI Parallel Daisy-Chain
el Boundary Scan 0x0000_0000 Revision: -
2] SystemACE - - 0 [=]
E Create PROM File (PROM File Formatter) 1:
|Z] WebTalk Data - I
- system_top.bit PARALLEL §
() PROM
[ xef128x
] -
a = E
iMPACT Processes +008 x = |2 HEBVE40t
— =3 system_top.bit
Auzilable Qperatione ace =
£ =
=P Generate File... g
0x007F_FFFF
=1 Boundary Scan 73 PROM File Formatter
Cansole ~+08& x
Zuto Selcet : false -
Number of Revisions : 1
Number of PROMs : 1 |
PRCM Name : xcfl2gx, PROM Size : 16777216 Bytes
—————— Revisgion: 0 '0', 1 device(=2) chain ————-
Device 0, pn=xcévlx2Z40t fn=system top.bit
END of Report
Project: 'C:/XMC-V&/XMC-6VLX240F/iMPACT/XMC-6VLX240F.ipf"' loaded.
< [ 1 ] r
Errors + 08 X
-
1 [ 1 - *
Q Errors L\ Warnings
PROM File Generation |Target Parallel PROM |73,859,552 Bits used | File: XMC-6VLX240F in Location: CNVXMC-VEAKMC-6VLK240F/ | ush-hs
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Click on the “Boundary Scan” tab

G File  Edit Qutput
D2EEBR» =0 FN
iMPACT Flows 08 x 16-hit memory device BPI Parallel Daisy-Chain

=9 Boundary Scan 0x0000_0000 o
[=] SystemACE Revision: 0 E
E Create PROM File (PROM File Formatter)

|=] WebTalk Data

View Operations Debug Window Help

o

system_top.bit

afl

H5¥1d | WOMd

xcf128x

m

xcBvix240t

iMPACT Processes ~+0d8x
system_top.bit

042y

Available Operations are:
=) Generate File...

Generate Succeeded

0x007F_FFFF

,Cf@ I Boundary Scan I E’B PROM File Formatter ‘

Cansole +08& %

Total configuration bit size = 73859552 bits. -
Total configuration byte size = 9232444 bytes.
JpINFO:Bitstream:181 - The start address provided has been multiplied by a factor of 2 due to the use of the x16 data width
Ox8cel3c (9232444) bytes loaded up from Ox0
Using user-specified prom size of 16384K
Writing file "C:\XMC-VE\XMC-6VLX240F\XMC-6VLX240F.mcs"™.
Writing file "C:\XMC-Ve\XMC-6VLXZ40F\XMC-6VLX240F.prm".
Writing file "C:\XMC-V6'\XMC-6VLX240F\XMC-6VLX240F.cfi". |

_Q Warnings

PROM File Generation | Target Parallel PROM 73,859,552 Bits used | File: XMC-8VLK240F in Location: CNXMC-VEAKMC-6VLK240F/ | ush-hs
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In this step the updated bitstream will be written to the platform FLASH on
the XMC-V6. A Platform USB Il cable or equivalent must be connected to
the JTAG port. Right-Click on the “FLASH” device attached to the FPGA in
the diagram. Select “Program” from the pop-up menu. iMPACT will likely
report a failure message the first time. Select “Program” a second time.

[ = O x
3 HEE
OB Damxy =T A8
SHETRILE B 8 X Right click device io select operations
=l Boundary Scan T T
-F H
[=] SystemACE :";";;]
E Create PROM File (PROM File Formatter)
2] WebTalk Data Ol —;
IMPACT Processes «+04F x TDO
Awvailable Operations are:
73 Boundary Scan = PROM File Formatter
Cansole 08 x
-

Total configuration bit size = 73E58552 bits.
Total configuration byte size = 9232444 bytes.
L INFO:Bitstream: 181 - The start address provided has been multiplied by a factor of 2 due to the use of the x16 data width ‘
Ox8cel3c (9232444) bytes loaded up from O0x0
Using user-specified prom =size of 16384K
Writing file "C:\XMC-V6\XMC-6VLX240F\XMC-6VLX240F.mcs".
Writing file "C:\XMC-V6\XMC-6VLX240F\XMC-6VLX240F.prm".
Writing file "C:\XMC-Ve\XMC-6VLXZ40F\XMC-6VLX240F.cfi".

< .

Errors +08& %
"

] 1
a Errors L\ Warnings

Configuration |Platform Cable USBT |6 MHz ush-hs

Acromag, Inc. Tel: 248-295-0310 -93- Www.acromag.com



XMC-6VLX USER’S MANUAL

The XMC-6V is delivered with the lwip_echo_server_dual program loaded in
the BPI FLASH memory. On power-up the srec_boot_loader program copies
the Iwip_echo_server_dual program from FLASH memory to DDR3 SDRAM
and then executes the lwip_echo_server_dual program in DDR3 SDRAM.
The linker script for the program Iwip_echo_server_dual must be updated to
use the new base address assigned to DDR3 SDRAM. Right-click on the
Iwip_echo_server_dual project in the “Project Explorer” pane and select
“Generate Linker Script” from the pop-up menu.

C/C++ - srec_bootloader_0/src/memory_config_g.c - Xilinx SDK = J4Cl Ed
File Edit Source Refactor Mavigate Search Run  Project Xilinx Tools Window Help
milhe | & B o#E G @-&-E-0- 8- $-0-G- &4~ B %5 Debug [Bg ¢/ |
o - ¥ oo <
7™y Project Explorer &2 = O/ [¢ memory_config_ g.c &2 T, system.mss |4 system.xml ™ = 0O|( 5% Outline 2 (@ Make Target =0
= {3:5 = /% This file is automatically generated based on your he s laz " &5 o % v

F EDK_hw_platform #include "memory config.h"

hello_world 0
35 Iwip_echo_server_dual
1= srec_pootloader_D

@ standalone_bsp_0

U memory_config.h
@ memory_ranges : struct memory_range_
® n_memory_ranges: int

struct memory range s memory ranges[] = {

/% microblaze 0 d bram cntlr memory will not be test
{

"DDR3_SDREM",

"axi wvé ddrx",

0x80000000,

1073741824,

int n memory ranges = 1;

4 m 2 n 2

]
[£1 Problems | & Tasks | B Console 52 = Properties | 4™ Terminal 1 &€ 4 | H @A “‘ 7 EBE~rfy=0
C-Build [lwip_echo_server_dual]
SECTIoN .CULOLS [URSUULIELUU — UXREUULECUT]
Section .fini (0x4001EBEO - 0x4001EBFF)
Section .init (0x4001EBAO - 0x4001EBDF)
Section .text (0x40000000 - Ox4001EBSF)

-

Try using the linker script generation tools to generate an ELF that maps
correctly to yvour hardware design.
Finished building: lwip echo server dual.elf.elfcheck

4 n 3 -

[ .
15 Iwip_echo_server_dual
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The base address of the DDR3 SDRAM has been updated automatically, but
the code, data, and heap sections are currently located in block RAM.

Generate a linker script

Generate linker script

Control your application's memory map.

Cutput Settings Basic | Advanced

Project: lwip_echo_server_dual
Place Code Sections in: | microblaze_0_i_bram_cntlr_microblaze_0_d_bram_cntlr
OQutput Script:

C:\XMC-VG\XMC-6VLX240F\SDK\Iwip_echo_ser\rer_duaI\src\lscript,|d| Browse Place Data Sections in: microblaze_0_i_bram_cntlr_microblaze_0_d_bram_cntlr
Meodify project build settings as follows: Place Heap and Stack inf microblaze 0_i_bram_cntlr_microblaze 0_d_bram_cntlr
[Set generated script on all project build configurations v] Heap Size: 1KB
Hardware Memory Map Stack Size: 1KB

Memory Base Address Size

microblaze_0_i_bram_cntlr_micro... 000000000 16 KB
DDR3_SDRAM_S_AXI BASEADDR (0x80000000 1GB

b Fixed Section Assignments

@] [ Generate J[ Cancel
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Select DDR3_SDRAM_S AXI_BASEADDR from the drop-down list for each of
code section, data section, and heap and stack. Enter 1048576 for the heap
size and the stack size. 1 MB will be displayed in the box. Click on
“Generate”.

.
Generate a linker script

Generate linker script
Control your application's memory map.

Qutput Settings Basic | Advanced

Project: lwip_echo_server_dual
. Place Code Sections in DDR3_SDRAM_S_AXI_BASEADDR
OQutput Script:

CAXMC-VE\XMC-6VLX240F\SDK\wip_echo_server_dual\src\lscript.ld| Browse Place Data Sections in: | DDR3_SDRAM_S_AXI BASEADDR
Modify project build settings as follows: Place Heap and Stack iff: DDR3_SDRAM_5_AXI BASEADDR
[Set generated script on all project build configurations v] Heap Size: 1MB
Hardware Memory Map Stack Size: 1MB

Memory Base Address Size

microblaze_0_i_bram_cntlr_micro...  0x00000000 16 KB

DDR3_SDRAM_S_AXI BASEADDR (0x80000000 1GB

b Fixed Section Assignments
@:J [ Generate ] [ Cancel ]

A message box will appear. Click Yes to overwrite the existing file.

Linker Script Already Exists! 52

Linker Script File
CAXME-VENKMC-BVL240P S0 lwip_echo_server_dualsrchlscript.ld already exists.
Do you want to overwrite the file?

| Y || Mo
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The project will automatically re-build and create a new
Iwip_echo_server_dual.srec file. This is the file that will be written to the
BPI FLASH.

-
C/C++ - srec_bootloader_0/src/memory_config_g.c - Xilinx SDK

File Edit Source Refactor Mavigate Search Run  Project Xilinx Tools Window Help
- | & Bl @  gra-f-6r R-8 H-0-Q-  ® P~ B % Debug (Hg C/Ce
v B vks b v v

L{7 Project Explorer i3 = 5 7 = B[ [€ memory_config_g.c 5 _[E systemaml 3 = B[ 5= outline 32 ) Make Target =0

>B EDK_hw_platform /% This file is automatically generated ba: - laz }& ‘\S\S @ :t =
» £ hello_world_0 #inclode "memory config.h"

= memory_config.h

v L i
4 1= lwip_echo_server_dual @ memory_ranges : struct memory_range_

. *;b Binaries stroct memory range s memory ranges[] = { @ n memory ranges: int
- ) Includes /* microblaze 0 d bram cntlr memory - fy-fanges:
> = Debug ¢
4 [= Release DDR3_SD .
. = src "axi vé_ ddrx",
. 0x80000000
s ifs: Iwip_echo_server_dual elf - [nonefle] 13,13,,415,4'
=] wip_echo_server_dual.elf.elfcheck [RIEEEy
- ir
@ makefile int n_memory_ranges = 1;
@ objects.mk
@ sources.mk
> = SIC
» 25 srec_bootloader 0
y @ standalone_bsp_0
1 [ i N [ <= m

[ Problems [ 4% Tasks & Console &2 . El Properties | & Terminal 1
C-Build [lwip_echo_server_dual] &€ @| LA BE "| = EB~r

COpDVYIgQNT (o] 1995—-JULZ XILInX, Inc. HALL rignts reserved.

Command Line: elfcheck -hw ../. .f’EDK_'nw_platfoxrr.fsysterr..xrr.l —pe microblaze 0
lwip_echo_server_ dual.elf

ELF file : lwip echo_server dual.elf
elfcheck passed.

Finished building: lwip echo server duwal.elf.elfcheck
[

'_,5 Iwip_echo_server_dual
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Run the Acromag PCle6VLX demo program.
board.

Enter “2” to Locate/Choose

B PClefVLXDemo.exe

PCIe 6ULX Demonstration Program

1. Demo instructions
2. LocatesChooze hoard
99 . Exit

Enter selection:

=

F

Enter the appropriate number to select the XMC-V6 variant that you have

installed.

1 | PCle6VLXDemo.exe
PCIle 6ULX Demonstration Program

GULE Main Menu

1. Demo instructions
2. LocatesChooze hoard
79 . Exit

Enter selection: 2

6ULA248F
6ULX365F
6ULA365

1.
2.
3.

Select bhoard to open:

o 0 e |
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Enter “Y” to indicate the FPGA is configured with the Acromag example
design.

PCI=6VLXDemo.exe | =N X

i. 6ULX248F

2. 6ULX365F

3. 6ULX36S

Select hoard to open: 1

1 6ULZ248F hoard<s> found
GULEZ240F hoard B opened.

F

Is the FPGA configured with an Acromag example design? 'Y’ or "H')>:

Select function “4” Flash commands.

A ]
1 6ULE248AF hoard<s> found
GULE240F bhoard B opened.

Iz the FPGA configured with an Acromag example design? 'Y’ or *N'>: y

GULE Main Menu

Demo instructions
Locate~Choose bhoard
Interrupt Configuration
Flazh commands

Raw memory access

Piew status information

Example Design

Board ID code: B8BBAAN 3
GQDRII SRAM menu
DHA transfers
Front. Rear and Pl6 10 menu
Display PCI configuration registers
Exit

Enter selection:
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If BPI is not the currently selected FLASH, then select function “1” Toggle
selected flash device. Select “8” Write code file to flash.

i PCletVLXDemo.cxe E |

Example Design

Board ID code: HIAAAA3
QDRII SRAM menu
DMA transfers
Front. Rear and P16 10 menu
Dizplay PCI configuration registers
Exit

Enter selection: 4

GULE Flash menu

Toggle =zelected flash device

Flaszh status details

Clear flash status

Read flash word

Read flash hlock

Write flazh word

Write flash block

Urite code file to flash

Erasze flash block

Erase flazh chip

Return to main menu
Enter selection:

Select “2” Other, and enter the path to the lwip_echo_server_dual.srec file
C:\XMC-V6\XMC-6VLX240F\SDK\lwip_echo_server_dual\Release\lwip_echo_server_dual.srec

Toggle selected flash device

Flazh status details

Clear flash status

Read flash word

Read flaszh hlock

Urite flash word

WUrite flash block

WUrite code file to flash

Erasze flash block

Erasze flazh chip

Return to main menu
Enter selection: B

Select code file
1. Example design for GULEZ4@F
C:sAcromag-PCISW_API_WIN64“config_files“6ULX248F.srec

2. Other
Enter zelection: 2
Enter complete file path: C:~XHC U6~HMC 6ULX248F-~SDK-\1lwip_echo_server_dual“Relea
zen1uwip _echo_server_dual.srec
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After the programming operation is complete enter “99” twice and answer
“Y” to exit the program.

BT PCicoviXDemose E=EESCE

2. Other
Enter selection: 2
Enter complete file path: C:xEHC-U&~HMC—6ULX248F~SDK-\1lwip_echo_server_dual“Relea
zen1uwip_echo_server_dual.srec

Writing file to flash...
{Thiz can take several minutes.)
Complete — 3?7864 code bytes written

GULE Flash menu

Toggle =zelected flash device

Flaszh status details

Clear flash status

Read flash word

Read flash hlock

Write flazh word

Write flash block

Urite code file to flash

Erasze flash block

Erase flazh chip

Return to main menu
Enter selection: 99
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To summarize, the bitstream in platform FLASH has been updated with the
new hardware containing the relocated DDR3 SDRAM and the updated
srec_bootloader program. The BPI FLASH contains the updated
Iwip_echo_server_dual program. The srec_booltloader will load the
Iwip_echo_server_dual into DDR3 SDRAM and execute it on power-up.
Both programs will report their progress by writing messages to the serial
port. To view the progress messages displayed on power-up, a separate PC
must be running a terminal emulator program such as hyper-terminal
connected to COMMS3. The serial port parameters in the terminal emulator
should be configured for 9600 baud, 8 data bits, 1 stop bit, and no parity. A
USB cable must be connected from the XMC-V6 USB port to the USB port on
the separate PC. The following progress message will be displayed in the
terminal emulator when power is applied to the XMC-V6.

“ & COMM3 - HyperTerminal
File Edit view Call Transfer Help

Testing DDR3 Memorw. ..
32-bit test: PASSED!

SREC Bootloader
Loading SREC image from flash @ address: B000BBAA

Executing program starting at address: 00000000

————— lwIP TCP echo server ————-
TCP packets sent to port 6881 will be echoed back

SFP1 Board IP: 192.168.1.180
Metmask : 255.255.255.0
Gateway : 192.168.1.1

SFP?2 Board IP: 192.168.1.11
Metmask : 255.255.255.0
Gateway : 192.168.1.1

link speed: 10060
link speed: 1000
TCP echo server started @ port 7

Connected 0:01:34 Auto detect 9600 3-N-1 MM

Since the Iwip_echo_server_dual program is successfully executing out of
DDR3 SDRAM we have validated our change to the DDR3 SDRAM base
address.
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6.0 SERVICE AND REPAIR

Surface-Mounted Technology (SMT) boards are generally difficult to repair.
It is highly recommended that a non-functioning board be returned to
Acromag for repair. The board can be easily damaged unless special SMT
repair and service tools are used. Further, Acromag has automated test
equipment that thoroughly checks the performance of each board. When a
board is first produced and when any repair is made, it is tested before
shipment.

Service and Repair Assistance

Please refer to Acromag's Service Policy Bulletin or contact Acromag for
complete details on how to obtain parts and repair.

Preliminary Service Procedure

CAUTION: POWER MUST
BE TURNED OFF BEFORE
REMOVING OR INSERTING
BOARDS

Where to Get Help

Before beginning repair, be sure that all of the procedures in the
"Preparation for Use" section have been followed. Also, refer to the
documentation of your board to verify that it is correctly configured.
Replacement of the board with one that is known to work correctly is a good
technique to isolate a faulty board.

If you continue to have problems, your next step should be to visit the
Acromag worldwide web site at http://www.acromag.com. Our web site
contains the most up-to-date product and software information.

Acromag’s application engineers can also be contacted directly for technical
assistance via email, telephone, or FAX through the contact information
listed at the bottom of this page. When needed, complete repair services
are also available.
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7.0 SPECIFICATIONS
PHYSICAL
Height 13.5 mm (0.531 in)
Stacking Height 10.0 mm (0.394 in)
Depth 149.0 mm (5.866 in)
Width 74.0 mm (2.913 in)
Board Thickness 2.21 mm (0.08 in)
Unit Weight: 4.2882550z (0.12157Kg)
POWER REQUIREMENTS

Power will vary dependent on

the application. Power values
are given of Acromag Example
Design.

ENVIRONMENTAL
Operating Temperature

3.3 VDC (£5%) Typical 50 mA Max. 100 mA
+12/5 VDC (as +12V) (£5%) Typical 1.8A Max. 2.0A
-12 VDC (£5%) OmA

On Board 1.0V Power to

| Current Rating
Virtex 6 FPGA

(Maximum available for the
user-programmable FPGA)

1.0V (£5%) 6A Maximum

Model Operating Temperature

XMC-6VLX240F
XMC-6VLX365F

0°%Cto70°C

Relative Humidity: 5-95% Non-Condensing.
Storage Temperature: -55°C to 100°C.

Non-Isolated: PCle bus and field commons have a direct electrical
connection.

Designed to comply with EMC Directive 2004/108/EC Class B

Radiated Field Immunity (RFI): Complies with IEC 61000-4-3 with no
register upsets.

Conducted R F Immunity (CRFI): Complies with IEC 61000-4-6 with no
register upsets.

Surge Immunity: Not required for signal I/O per IEC 61000-4-5.
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Electric Fast Transient (EFT) Immunity: Complies with IEC 61000-4-4 Level 2

(0.5KV at field I/O terminals).

Electrostatic Discharge (ESD) Immunity: Complies with EN61000-4-2 Level
3 (8KV enclosure port air discharge) Level 2 (4KV enclosure port contact

discharge).

Radiated Emissions: Meets or exceeds European Norm 61000-6-3:2007 for

class B equipment. Shielded cable with I/O connections in shielded
enclosure is required to meet compliance.

User Programmable (U2) FPGA

EDK Example Design

P15 Connector

XC6VLX240T-1FF1156

e 241,152 Logic Cells

e 3,650 Kbit Distributed RAM

e 416 36 Kbit Block RAMs

e 768 DSP48E1 Slices

e 12 Mixed Mode Clock Managers
e 2 Interface Blocks for PCl Express
o 4 Ethernet MACs

XC6VLX365T-1FF1156

e 364,032 Logic Cells

e 4,130 Kbit Distributed RAM

e 416 36 Kbit Block RAMs

e 576 DSP48E1 Slices

e 12 Mixed Mode Clock Managers
e 2 Interface Blocks for PCl Express
4 Ethernet MACs

Xilinx XC6VLX240T-1FF1156 Resource Usage

e Slice Registers 64,465 Used 301,440 Available 21% Utilization
e Slice LUTs 68,276 Used 150,720 Available 45% Utilization

e MMCMs 4 Used 12 Available 33% Utilization

Xilinx XC6VLX365T-1FF1156 Resource Usage

e Slice Registers 64,465 Used 455,040 Available 14% Utilization
e Slice LUTs 68,257 Used 227,520 Available 30% Utilization
MMCMs 4 Used 12 Available 33% Utilization

114 pin Samtec ASP-103614-05 connector complies with ANSI/VITA 42.3-

2006

P15 is the primary XMC connector
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P16 Connector

SFP Connectors

P4 REARI/O

8 Gigabit differential pairs are provided

(Operating data rate between 480 Mb/s and 6.6 Gbit/s)

System Management (XMC provides hardware definition information read
by the external controller using IPMI commands and 12C serial bus
transactions.)(default build does not use)

3.3V power (4 pins at 1A/pin)

3.3V auxiliary power (1 pin at 1A/pin)

Variable power (5V or 12V) (8 pins at 1A/pin)

114 pin Samtec ASP-103614-05 connector complies with ANSI/VITA 42.3-
2006

P16 secondary XMC connector

8 Gigabit differential pairs are provided

(Operating data rate between 480 Mb/s and 6.6 Gbit/s)

38 standard user I/O are also available (Example design uses as 19
differential LVDS pairs)

20 pin TE Connectivity 1888247-1 or equivalent connector complies with
SFF-8083

SFP transceiver signals routed directly to Virtex-6 are capable of SFP
maximum data rate of 2.5 Gigabit/sec.

P4 Rear I/O interface: 64-pin female receptacle header (AMP 120527-1 or
equivalent). This connector provides 64 rear /O connections.

The rear I/0 P4 PMC connector connects directly to banks 25 and 35 of the
FPGA. Bank 25 and 35 Vcco pins are powered by 2.5 volts and thus will
support the 2.5 volt IOStandards. Refer to the Virtex-6 SelectlO User Guide
(available from Xilinx) for more information on the I0Standards available.
The example design defines the rear I/O with 2.5 volt LVDS.

e Maximum Recommended Clock Rate....... 150MHz (6.7ns clock period)

e Vcco Supply Voltage ......ccceeeeeeccvcceveieniene. 2.5 volt

e VOH Output High Voltage..........cceueueuene... 1.602 volt

e VOL Output Low Voltage......cceeeveervvrrrennns 0.898 volt

e VODIFF Differential Output Voltage .......... 350m volt typical

e VOCM Output Common Mode Voltage.....1.25 volt typical

o VIDIFF Differential Input Voltage................100m volt minimum

e VICM Input Common Mode Voltage...........0.3 volt min, 1.2 volt typical,

2.35 volt max
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VHDCI FRONT I/0

This XMC module uses the 36 pin Samtec connector part number VHDCR-36-
01-M-RA which mates with industry standard VHDCI cable assemblies and
the Acromag Virtex 6 EDK module for external USB, JTAG, and 13 differential
I/O or 26 single ended user signals.

Board Oscillators
Board Crystal Oscillators: 125MHz (U21, U31)

Frequency Stability: + 0.00315% or 31.5ppm

Board Crystal Oscillator: 200MHz (U3)
Frequency Stability: + 0.00315% or 31.5ppm

Board Crystal Oscillator: 48MHz (U3)
Frequency Stability: + 0.0050% or 50ppm

DDR3 Memory

128 Meg x 16-bit Micron Device MT41J128M16HA-15EIT uses a double data
rate architecture.

Four MT41J128 M16HA-15EIT memory devices (U8, U9, U10 and U11) are
used to form a 64-bit data bus.

128 Meg x 16-bit =2Gb each device

8Gb = 1GB total all four devices together

DDR3 memory devices are wired to FPGA banks 15, 16, 26, and 36.
DCI VRP/N resistor connections are implemented on banks 15 and 36.

DCI functionality in bank 15 is achieved in the UCF by cascading DCI between
adjacent banks as follows:

CONFIG DCI_CASCADE = “15 16”;
The memory interface logic require a set of FPGA “No Connect” pins. These
are found in the UCF as CONFIG PROHIBIT pins as follows:

CONFIG PROHIBIT = A16,D34,F33,K16,K26,L15,N28,N33;
CONFIG PROHIBIT = F31,K14;

QDR II+ SRAM Memory

Two CY7C1565KV18-400BZI memory devices (U12 and U13) are used to
form a 72-bit data bus.

2 Meg x 36-bit Cypress CY7C1565KV18-400BZI memory QDR I+ are
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16MB Platform Flash

32MB Linear BPI Flash

PCle Bus Interface

synchronous pipelined Burst SRAMs equipped with separate read and write
ports.

2 Meg x 36-bit =72Mb each device
144Mb = 18MB total both devices together
QDRI+ memory devices are wired to FPGA banks 13, 22, 23, 32 and 33.

DCI VRP/N resistor connections are implemented on bank 22. DCI
functionality in bank 23 is achieved in the UCF by cascading DCI between
adjacent banks as follows:

CONFIG DCI_CASCADE = “22 23”;

16 MByte (128Mb) Xilinx XCF128X-FTG64C Platform Flash XL device is used
to configure the Virtex 6 FPGA.

32 MByte Micron/Numonyx PC28F256P30TF Non-volatile storage that can
be used for MicroBlaze software storage. The Linear BPI Flash shares the
dual use configuration pins in parallel with the XCF128 Platform Flash XL.
There are a total 256 addressable blocks each 64-Kwords.

XMC Compatibility: Conforms to PCI Express Base Specification v2.0, and
XMC Specification, P1386.1

ANSI/VITA 42.0: Complies with XMC module mechanicals and connectors
ANSI/VITA 42.3: XMC module with PCl Express Interface

4M Byte Memory Space Required (BARO): 64 bit Base Address Register for
access to Flash Configuration Registers, and System Monitor Registers,
Front, Rear, and P16 I/O Registers.

16M Byte Memory Space Required (BAR2): 64 bit Base Address Register for
access to QDR memory.

Interrupts: Source of interrupt can be from the programmable FPGA.
Messages are used to assert and de-assert virtual interrupt lines on the link
to emulate the Legacy PCl interrupt INTA# signal. Design also supports
interrupt requests via message signaled interrupts.
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XMC-6VLX Block Diagram
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Accessories

VHDCI Cable

DESCRIPTION:

SPECIFICATIONS:

Acromag provides a cable that brings the 36 pins of the VHDCI front I/O
connector out to a 50 pin SCSI connector. The Acromag part number is
5025-921. See Table 2.3: Board Front VHDCI Field I/O Pin Connections.

SCSI-2 to CHAMP 0.8mm Cable Assembly (Shielded). The cable assembly
uses a 25 paired round shielded/jacketed flat cable (50 conductors total),
with a 50 position SCSI-2 male connector (with spring latch) at one end and
a 36 position CHAMP 0.8mm plug connector (with screw latch) at the other
end. The cable length is 2 meters (6.56 feet).

Voltage: 30VAC

Current: 1.5 Amperes for single circuit; 0.5 amperes at 10°C

0.3 Ampere 100% energized (per Champ 0.8mm Connector)

Operating Temperature Range: -40°C to 85°C

5 q

\ CABLE

SPRING $\
LATCH MADISON CABLE CORP. SCREW LATCH
#50KBKO00004 OR
= 0 #50KBK00012 OR
“\m #50KBK00013 OR
PIN 25 =0 54— PIN 50 HITACHI CABLE MANGHESTER
=R #48711/50
oo
gg|l scsk2
E B #— PLUG CONNECTOR
SHIELDED / 5| Trcommparagiiia o
BACKSHELL S g8 °
TYCOMMPHTAS8859-3 g0 PIM 18 i — PIN 36
oo
=g CHAMP 0.8mm
R ¢~ PLUG CONNECTOR
=R TYCO/AMP#TB7131-2
PIN 1 -5 DA PIN 26
\_\ } SHIELDED
BACKSHELL
£ PIN 1 — PIN 13
P2 L © ]
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P2

25

49
24

48
23

47
22

45

45
20

19
43
18

42
17

41
16
40
15

39
14
13

3r
12

36
1

10

33
3z
1]
30
29
28
27

26

GROUND SHIELD OM CABLE
(CONMECTS TO P1 AND P2
OF SHIELDED BACKSHELLS)

oo |

|

PINKIORANGE
GRAY/BROWN

| BEOWMN/GRAY

VIOLET/EROWN

BROWN/VIOLET

| BLUE/BROVN

BROWN/BLUE

GREEMBROWN

BROWN/GREEN

| YELLOW/BROWN

BROWNIYELLOW

ORANGE/BROWN

BROWMN/ORANGE

PINK/BROWN PINK/BROWN
GRAYITAN GRAY/TAN
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SFP to SFP Cable

Acromag provides a 1 meter cable that connects one SFP to another SFP.
The cable is copper Twin-ax and connects one SFP module to another. The
Acromag part number is 5028-449.

SPECIFICATIONS: Cable Length: 1.0meter

Gender: Male-Male

Net Weight: 96.5/g

Wire/Cable Type: Twin-ax

Current: 0.5A (max per contact)

Voltage: 30V (max)
Shielded: Yes

LENGTH

SEE CHART
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1000BASE-T Copper SFP Transceiver

Acromag provides Copper SFP Transceiver that is compatible with the Gigabit
Ethernet and 1000BASE-T standards as specified in [EEE Std 802.3. It is RoHS
compliant and lead-free. The Acromag part number is 5028-455.

DESCRIPTION: Up to 1.25Gb/s bi-directional data links
Compact RJ-45 Connector assembly

10/100/1000 BASE-T operation

SPECIFICATIONS: Operating Temperature Range: -40°C to 85°C
APPLICATIONS 1.25 Gigabit Ethernet over Cat 5 cable
ITEM Dl (rm) TOL (rmm)

A 13.55 +0.25

B 845 +0.2

C 1320 %02

o 13.30 +0.2

E 14.10 +0.3

F 140 £02

K 7020  REF

L 4.20 REF

N 2.30 +0.15

B 1 nn +M1

o 320 %01

5 47580 +0.2

T 3715 +0.3

L 43.00 +0.2

v 255 041

W 160 REF

hd 2270 +0.3

A 2.50 +0.2

z 0.60 +0.15
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2.125 Gb/s Short-Wavelength SFP Transceiver

DESCRIPTION:

SPECIFICATIONS:

APPLICATIONS

Acromag provides 2.125 Gb/s Short Wavelength SFP Transceiver that is
compatible with the Gigabit Ethernet standard as specified in IEEE Std 802.3
and Fibre Channel FC-PI-2 Rev. 5.0. It is RoHS compliant and lead-free. The
Acromag part number is 5028-452.

Up to 2.125 Gb/s bi-directional data links
Duplex LC connector

Up to 500m on 50/125um MMF (Multi-Mode Fiber),
300m on 62.5/125um MMF

850nm Oxide VCSEL laser

Less than 500mW power dissipation

Operating Temperature Range: -40°C to 85°C

1.25 Gb/s 1000Base-SX Ethernet
Dual Rate 1.063/2.125 Gb/s Fibre Channel

Acromag, Inc. Tel: 248-295-0310 -114 - Www.acromag.com
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Certificate of Volatility

Certificate of Volatility

Acromag Model Manufacturer:

XMC-6VLX240F(E) Acromag, Inc.

XMC-6VLX365F(E) 30765 Wixom Rd
Wixom, M| 48393

Volatile Memory

Does this product contain Volatile memory (i.e. Memory of whose contents are lost when power is removed)
m Yes o No

Type (SRAM, SDRAM, etc.) | gjze: User Modifiable Function: Process to Sanitize:
SRAM m Yes Data storage for Power Down
2 Meg x o No FPGA
72-bit
Type (SRAM, SDRAM, etc.) | Size: User Modifiable Function: Process to Sanitize:
FPGA based RAM 128 Meg x mYes Data storage for Power Down
64-bit o No FPGA

Non-Volatile Memory

Does this product contain Non-Volatile memory (i.e. Memory of whose contents is retained when power is removed)
m Yes o No

Type(EEPROM, Flash, etc.) | Size: User Modifiable Function: Process to Sanitize:
Flash 16Mbyte m Yes Storage of Code for Clear Flash memory by erasing
o No FPGA all sectors of the Flash
Type(EEPROM, Flash, etc.) | Size: User Modifiable Function: Process to Sanitize:
Flash 32Mbyte m Yes Storage of Code for Clear Flash memory by erasing
o No MicroBlaze all sectors of the Flash
Type(EEPROM, Flash, etc.) Size: User Modifiable Function: Process to Sanitize:
Flash 512x8-bit o Yes Storage of Code for Not Applicable
m No IPMI Interface
Device (Device is not
populated in default
build)
Acromag Representative
Name: Title: Email: Office Phone: | Office Fax:
Joseph Primeau Dir. of Sales jprimeau@acromag.com 248-295-0823 | 248-624-9234
and
Marketing
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Revision History

The following table shows the revision history for this document:

Release Date Version EGR/DOC Description of Revision
10-0OCT-12 A LMP/LMP Initial Acromag release.
17-DEC-12 B LMP/LMP Removed reference to extended temperature grade
products.

Added power supply requirements.

14-AUG-13 C LMP/LMP Additional text added to pages 64-65 describing Ethernet
and Microblaze.

29-JAN-14 D LMP/LMP Descriptions of accessory VHDCI cable, SFP cable and
modules were added along with their Acromag part
numbers.

18-MAR-14 E JCL/ICL Added detail to section

5.0 Embedded->SKD->lwip_echo_server_dual that
describes assigning MAC IDs.
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