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1 Introduction

This document explains how to use Xilinx program tool iIMPACT to program Xilinx FPGA as a FIFO
master with the sample image for UMFT600X/UMFT601X module.

1.1 Overview

UMFT600X/UMFT601X modules are evaluation modules with FMC(LPC) high speed connectors,
providing a USB3.0 to 16Bit/32Bit wide parallel FIFO interface, which are used to evaluate the
functionality of FT600/FT601 devices.

As a FIFO slave board, the UMFT600X/UMFT601X operates with a FIFO master board which has a
standard FMC connector. This document explains how to program a Xilinx FPGA(Spartan-6 FPGA
SP601 Evaluation Kit and Virtex-6 LX240T Evaluation Kit) as a FIFO master with the sample
image, so that user can run ‘FT600DataloopbackApp’ to verify module’s functions.

1.2 Prerequisite

e A PC with Xilinx program tool iMPACT (Assume Xilinx drivers have been installed.)
e Xilinx Spartan-6 FPGA SP601 evaluation Kit
e Xilinx Virtex-6 LX240T FPGA HTG-V6-PCIE Evaluation Kit and Platform Cable USB II

1.3 Notes

FTDI provides 8 different FPGA loopback application images and 2 PCB evaluation boards with an
HSMC connector that is compatible with xilinx FPGA development kits. Ensure the FPGA image
used, matches with the PCB evaluation board i.e. UMFT600 or UMFT601 and either 600 mode or
245 mode of operation. Data transfer will not work properly if the FPGA image is incompatible with
the PCB evaluation board.

FPGA loopback application images

Xilinx FPGA-Spartan-6 SP601, FT601, 600 mode
Xilinx FPGA-Spartan-6 SP601, FT601, 245 mode
Xilinx FPGA-Virtex-6 HTG-V6-PCIE, FT601, 600 mode
Xilinx FPGA-Virtex-6 HTG-V6-PCIE, FT601, 245 mode
Xilinx FPGA-Spartan-6 SP601, FT600, 600 mode
Xilinx FPGA-Spartan-6 SP601, FT600, 245 mode
Xilinx FPGA-Virtex-6 HTG-V6-PCIE, FT600, 600 mode
Xilinx FPGA-Virtex-6 HTG-V6-PCIE, FT600, 245 mode

PCB evaluation boards

e UMFT601X (HW_433) - For Xilinx FPGA with FT601 image
e UMFT600X (HW_431) - For Xilinx FPGA with FT600 image
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2 Step-by-step instruction

2.1.1 Spartan-6 SP601

1. Connect the SP601 J10 (USB JTAG) to a PC with a mini-USB cable,
2. Apply DC5V to J18, then turn on the POWER (SW1 to ON.)
3. On the SP601 all SW and Jumpers are configured as default:

SW2-SPI J4-Exclude Sw8

Flash FMC

1-on Short 1-2 1-off

2-off 2-on
3-off
4-off

s RISO R
_mos_ CPU RESET o e
4 ¢ 3

SP601 REV C

(L)
o
)
a
7
©
)
=
x
=
o

DC5V_IN

Figure 2.1 SP601 Hardware Setup

4

Product Page
Document Feedback Copyright © 2015 Future Technology Devices International Limited


http://www.ftdichip.com/FTProducts.htm
mailto:docufeedback@ftdichip.com?subject=Document%20Feedback:%20AN_376%20Version%201.0

£ FTDI AN_376 Xilinx FPGA FIFO master Programming Guide

‘u\“ Chip Version 1.0

Document Reference No.: FT_001193 Clearance No.: FTDI#462

4. Run the Xilinx program tool iMPACT, the New iMPACT Project interface will appear, then
click *Cancel’ to return to the main interface.

-

13 ISE IMPACT (P.20131013) o | =

File Edit View Operations Output Debug Window Help

DRlin [moliew
|IMPACT Flows —+08 X
_::] Boundary Scan

~[2] SystemACE
E Create PROM File (PROM File Format...
[ [Z] WebTalk Data

1% New iMPACT Project

Iwant to

Izll Browse... I

Load most recent project file when iIMPACT starts

@ load most recent project |32bit_600M_spartan6‘ipf

() create a new project {.ipf) |default.|pf ‘ | Browse... |

Figure 2.2 iMPACT User Interface

5. Double click ‘Boundary Scan’ at the iMPACT Flows window.
6. Move the mouse pointer to the right side window and right click, select ‘Initialize Chain’.
7. The tool will search and find the JTAG device automatically.

5 s oo i o R el

File Edit View Operations Output Debug Window Help E@E
RECIEET SRS
| IMPACT Flows g +0& x

2% Boundary 56,
~[2] SystemACE

+[2] Create PROM File (PROM File Format...

[=] WebTalk Data

Right click to Add Desice ar Tnitialize TTAG chain
iMPACT Processes “+ 05 x Add Xilinx Device... Ctrl+D
Available Operations are: Add Non-Xilinx Device...  Ctrl+K

:/ Cable Auto Connect
Cable Setup...

Dutput File Type »

@ Boundary Scan

Console «+08 x
/{ *%** BATCH CMD : secMode -bs

»

L m b

Console

|NoCabIeConnectior1 |NOFi|e0pen ’—|—|— i

Figure 2.3 Boundary Scan and Initialize Chain
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8. If iIMPACT found the device, click ‘Yes’ to assign the demo FPGA configuration file and
specify the sample bit file for the FPGA.

{5 ISE iIMPACT (P.20131013) - [Boundary Scan] =@ = |

& =[x
DPEB| DX =0 ,N

iMPACT Flows +08&8 %

‘22l Boundary Scan
[=] SystemACE

Right click device to snlect operations

|=] Create PROM File (PROM File Format... i !
=] WebTalk Data ol ; ]
xchsb16
bypass
my—
iMPACT Processes 08 X

Awvailable Operations are:

Identify Succeeded

@ Auto Assign Configuration Files Query Dlalogb M

Do you want to continue and assign configuration files(s)? —

Console
J/ *** BATCH O

-
[] Don't show this messa;lagaln save the settlng in preference. =

CR T Yes g b L2
Console -'

Configuration  |Platform Cable USE |6 MHz ush-fs

Figure 2.4 Found Device

9. The selected bit file will be shown in the device window.
10. The Flash PROMs interface will now appear.

11. Click ‘Yes' to program SPI flash or click *No’ to skip and program the FPGA only.

{38 ISE IMPACT (P.20131013) - [Boundary Scan] l=|=] =]

B REE
OPEH BE2X| =T AN

iMPACT Flows +085 x

Right click device

pct operations
‘&a Boundary Scan f

(2] SystemACE

|=] Create PROM File (PROM File Format...
[£] WebTalk Data ol b

xcBslk1E
fifo_mst_top.bit

TDO.
iMPACT Processes +0O85 X
| Available Operations are: ]
= Get Device ID Asttach SPI or BPI PROM
= Get Device Signatur s A

= Read Device Status

X This device supports attached Flash PROMs,
= Read Device DNA

Do youwant to attach an SPI or BPI PROM to this device?

Console

+08 X

i

4| 1

Console 0 Errors |_!_\, Warnings

Configuration |Platform Cable USB |6 MHz ush-fs

Figure 2.5 Assign FPGA configure file successfully
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12. After specifying the .mcs files the interface shown below will appear,
13. Select "SPI PROM” and Flash select "W25Q64FV”, data width select '1’.

15 ISEiMPACT (P.20131013) - [Boundary Scan] = E] = |
@ File Edit View O indow Help H\inil
OFE| R ==

s

% {3

EPACT Flaws LEE Right click device to select operations
-5 Boundary Scan E 7
[£] SystemACE -
: [=] Create PROM File (PROM File Format...
[Z] WebTalk Data ™I

xcBshois
fifo_mst_top.bit

TDO
IMPACT Processes b Select Attached SPI/BPI =2

Available Operations are:
Sel

SPIPROM - [I W25Q64FV

Data Width: 1

Console

© e [

Console

Figure 2.6 Assigning File for Flash and select flash type

14. Select ‘FLASH’ or *Xilinx" FPGA device then double click ‘Program’ for programming SPI
flash or FPGA.

ISE iIMPACT (P.20131013) -
File Edit View Operations Output Debug Window Help

DR ¥0OXx=Ex: 2820 &R
E‘lPACTFk!WS +04&F x Right clicd [ .
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- (2] WebTalk Data

xcBsi16
fifo_mst_top.bit

iIMPACT Processes

Available Operations are:
=) Program

o) Verify
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=) Readback

=) Get Device Checksum
=) Read Device Status
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Console

ESHN not available for this cable.

LR E—T—
Console |T° Errors |_ﬁ Warnings
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Figure 2.7 Select Program Device

15. Information message ‘Program Succeeded’ will be shown after programing successfully.
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Available Operations are:

= Program

= Get Device ID

= Get Device Signature/Usercode
= Read Device Status

= One Step SVF

= One Step XSVF

= Read Device DNA

3 Boundary Scan |
Console <08 X
Elapsed time = 1 sec. -
=
4 [ L3

Console |€) Errors | 1\ Warnings

Configuration |Platform Cable USB |6 MHz r ush-fs

Figure 2.8 Program Successfully

2.1.2 Virtex-6 LX24T HTG-V6-PCIE

1. Connect the “Platform Cable USB II” to the HTG-V6-PCIE 135 (JTAG) with the JTAG cable,
and connect to a PC with a USB2.0 cable. Plug in DC12V to J11, and then turn on POWER
(SW11). The HTG-V6-PCIE uses default setting.

4
Py EUUNX
5
USB TOhs [ Platform Cable USB Il SIoNALS
STAG or Seral or SPL

Model DLC10 Lt =
Power 5V === 0.15A 01
Serial XU-29046 1ok coix

AL

o

el ]
Wil g o
anpouT . o
AGIOtHLT | i 3 °
§ ALY [

T
i o LY LINEAR o
AT 26260 gy 1

1 hnad

B (%1888
DC12VIN [55755555

—/re

Figure 2.9 HTG-V6-PCIE Hardware Setup
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2. The procedures of programming FPGA LX240T or Flash are same as section 2.1.1, but the
files for FPGA and Flash are different, the Flash type is 'BPI’, and the flash model is
‘28F256P30’, with a data width of 16.

IECEIFEEETE

misN

iMPACT Flows

+08F X

Right click device to select operations

+- 25 Boundary Scan
=] SystemACE

|2] WebTalk Data

|=] Create PROM File (PROM File Format...

xcBvix240t
fifo_mszt_top.bit

iMPACT Processes

Available Operations are:

Console

4 n

Cansole

Select the PROM attached to FPGA:

BPI PROM

Data Width:

15

Select RS[1:0]b Pin Address Bits: MNOT USED

=

Figure 2.10 HTG-V6-PCIE Flash Selection
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3 UMFT600X/UMFT601X Data Loopback Demo

Hardware setup: Plug the UMFT600X or UMFT601X module into the SP601 or HTG-V6-PCIE
board; connect the UMFT600X or UMFT601X CN1 to the PC with a micro-USB3.0 cable.
Plug in a DC supply to the SP601 or HTG-V6-PCIE board, and then turn on the POWER.

1.

RISO R191

n U RESET g3 g3
@‘ [ :

¢ BuEhe el 1P su, o8 05,

A =L = 3

QGP10 BUTTONZ

2
[
USB| UART  SSSSommin
158} ==z
i

Figure 3.2 UMFT600X/UMFT601X + HTG-V6-PCIE data loopback demo hardware setup
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2. Run the ‘FT600DatalLoopbackApp’, the application will find the device automatically; click
the ‘Start All’ button to do an all channels data loopback test. Refer to ‘AN_375 FT600 Data
Loopback Application User Guide’ for more details of this application.

| [4

|
Open by
o] |FI'DI Superspeed-FIFO Bridge vID ‘-an-m

{z | {728CE52C-BOFD-40BC-AS2E-BT276E2CCa65}  PID ‘l]xﬁl] 1f Close

Data Transfer Stress Test
Length Start All Stop All | Enable
™ Random Length
(]

v EPD2 | 4096 Start

4006  Master FIFO Size
v EPB2 4095 Start
v Ero3 4096 Start
IV Epsz  [4008 Start
[v EPo4 4096 Start
[v Epa4 4096 Start
v Epos | 4096 Start
v Eras  [4096 Start
Debug

IOPEN_BY_GUID: {728CE52C-B9FD-40BC-AS2E-B7276E2CCa69}
Device detected!

™ Show Debug Console Clear Qutput

— = —— 4

Figure 3.3 FT600 Data Loopback application
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4 Contact Information

Head Office — Glasgow, UK

Future Technology Devices International Limited
Unit 1, 2 Seaward Place, Centurion Business Park
Glasgow G41 1HH

United Kingdom

Tel: +44 (0) 141 429 2777

Fax: +44 (0) 141 429 2758

Branch Office - Tigard, Oregon, USA

Future Technology Devices International Limited
(USA)

7130 SW Fir Loop

Tigard, OR 97223-8160

USA

Tel: +1 (503) 547 0988

Fax: +1 (503) 547 0987
sales1@ftdichip.com
supportl@ftdichip.com
adminl @ftdichip.com

E-mail (Sales)
E-mail (Support)
E-mail (General Enquiries)

E-Mail (Sales) us.sales@ftdichip.com

E-Mail (Support)

us.support@ftdichip.com

E-Mail (General Enquiries) us.admin@ftdichip.com

Branch Office - Taipei, Taiwan Branch Office - Shanghai, China

Future Technology Devices International Limited Future Technology Devices International Limited

(Taiwan) (China)
2F, No. 516, Sec. 1, NeiHu Road Room 1103, No. 666 West Huaihai Road,
Taipei 114 Shanghai, 200052

Taiwan , R.O.C.
Tel: +886 (0) 2 8791 3570
Fax: +886 (0) 2 8791 3576

China

Tel: +86 21 62351596

Fax: +86 21 62351595
tw.sales1@ftdichip.com cn.sales@ftdichip.com
tw.supportl@ftdichip.com

E-mail (Sales)
E-mail (Support)

E-mail (Sales)
E-mail (Support)

cn.support@ftdichip.com

E-mail (General Enquiries) tw.adminl@ftdichip.com E-mail (General Enquiries) cn.admin@ftdichip.com

Web Site

http://ftdichip.com

Distributor and Sales Representatives

Please visit the Sales Network page of the FTDI Web site for the contact details of our distributor(s) and sales
representative(s) in your country.

System and equipment manufacturers and designers are responsible to ensure that their systems, and any Future Technology
Devices International Ltd (FTDI) devices incorporated in their systems, meet all applicable safety, regulatory and system-level
performance requirements. All application-related information in this document (including application descriptions, suggested
FTDI devices and other materials) is provided for reference only. While FTDI has taken care to assure it is accurate, this
information is subject to customer confirmation, and FTDI disclaims all liability for system designs and for any applications
assistance provided by FTDI. Use of FTDI devices in life support and/or safety applications is entirely at the user’s risk, and the
user agrees to defend, indemnify and hold harmless FTDI from any and all damages, claims, suits or expense resulting from
such use. This document is subject to change without notice. No freedom to use patents or other intellectual property rights is
implied by the publication of this document. Neither the whole nor any part of the information contained in, or the product
described in this document, may be adapted or reproduced in any material or electronic form without the prior written consent
of the copyright holder. Future Technology Devices International Ltd, Unit 1, 2 Seaward Place, Centurion Business Park,
Glasgow G41 1HH, United Kingdom. Scotland Registered Company Number: SC136640
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Appendix A - Document References

FT600Q-FT601Q SuperSpeed USB3.0 IC Datasheet
AN_375 FT600 Data Loopback Application User Guide
DS UMFT60xx module datasheet

D3XX Programmer’s Guide

AN_385 D3xx Installation Guide

Xilinx Firmware Download

Loopback utility

Getting Started with the Spartan-6 FPGA SP601 Evaluation Kit User Guide
http://www.xilinx.com/support/documentation/boards and kits/ug523.pdf

SP601 Hardware User Guide
http://www.xilinx.com/support/documentation/boards and kits/ug518.pdf

SP601 Hardware Setup Guide
http://www.xilinx.com/support/documentation/boards and kits/xtp049.pdf

HTG-V6-PCIE FPGA evaluation kit Hardware Setup Guide
http://www.hitechglobal.com/Boards/Virtex6 PCIExpress Board.htm
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Appendix B - Acronyms and Abbreviations

Terms Description
FIFO First In First Out
FMC Field Programmable Mezzanine Card
FPGA Field Programmable Gate Array
JTAG Joint Test Action Group
LPC Low Pin Count
usB Universal Serial Bus
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