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1 Introduction

This document explains how to use the FT600/FT601 Loopback Application, a sample demo
application transferring data to and from the FIFO master via FT600/FT601 chip.

1.1 Overview

The FT600 and FT601 are the first USB devices in a brand new SuperSpeed series from FTDI Chip.
The devices provide a USB 3 SuperSpeed to FIFO bridge, with up to 5Gbps of bandwidth.
Delivering the option of 16 bit (FT600) and 32 bit (FT601) wide parallel FIFO interfaces; the FT60X
series enables connectivity for numerous applications including high resolution cameras, displays,
multifunction printers and much more.

FT600/FT601 Loopback Application is a simple multi-threaded Windows MFC-based application
written in C++. It demonstrates FT60X capability to transfer data from host application to FIFO
master and vice versa.

1.2 Prerequisite

A PC running Windows 7 or greater is required. Both 32 bit and 64 bit Windows OS are supported.
The application is tested on FTDI UMFT600X/UMFT600A/UMFT601X/UMFT601A evaluation board
designs, based on FT600 and FT601 USB 3.0 bridging chips. The evaluation boards should be
connected to Xilinx or Altera FPGA platforms to do the data transfer. Reference code to enable a
loopback of data between the FT60x and the FPGA is provided for free by FTDI, other target
platforms would require the user to recreate their own FIFO host. To setup the module with the
relevant FPGA platform, please refer to the Application Notes listed in Document References at the
end of this document.

The test machine should also be installed with the D3XX driver. FT60X uses D3XX, FTDI's latest
USB driver targeted for USB 3.0 devices.

The test machine should also be installed with Visual C++ Runtime. The application is compiled
with dynamic C++ runtime so the C++ runtime libraries should be present on the machine. If
there is no Visual Studio installed on the machine, please install the 32-bit Visual C++ Runtime
libraries from:

e Visual C++ Redistributable Packages for Visual Studio 2012 Update 4
e Visual C++ Redistributable Packages for Visual Studio 2013
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2 User Interface
Below is a screenshot of the FT600/FT601 Data Loopback application.

S 600 Data Loopoch |

Cpen by
" Description ||——n:-1 FT600 USE 3.0 Bridge Device VID | Open
* GUID | {219D0508-57A8-4FF5-97A1-BDa6587C6C7Ey  PID |
Data Transfer Stress Test
Length ‘ ‘ r
Ii r
v 4096 ‘ ‘
4096 Master FIFQ Size
= 409 ‘ ‘
v -

v 4096

|— -

1

= 4096 |

[ 4096
Debug
Device detected!

Flug-in device! Application will detect it automatically using Device GUID!

™ Show Debug Console Clear CQutput

Figure 2.1 Application Screenshot

The loopback application transfers data to and from the FIFO master via the FT600/ FT601. It
enables the user to specify the payload length as well as the endpoints to send and receive data. It
also enables users to do stress testing to continuously send and receive data on specified
endpoints. Before using this application, make sure the D3XX driver is installed.
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3 Features

3.1 Auto-Detection of Device Plug-in/Unplug

The application can detect if a device is plugged-in or unplugged. Once the device is plugged-in,
the UI controls will be enabled. If the UI controls are not enabled, please check if the driver has
been installed. Once the device is unplugged, the UI controls will be disabled with a light grey
mark.

& 71600 Dot Looptack P

Open by

- | FTDI FT800 USE 3.0 Bridge Device VID | 0x0403
g | [219D0508-57A8-4FF5-97A 1-B086587C6C7E;  PID |IZI><-3EI 1f Close

Data Transfer Stress Test

Length Start Al | Stop Al | [ Enable
[ Random Length

¥ EPO2 4036 Start | |
4095 Master FIFQ Size

Iv EP3Z 4096 Start | |

v EPO3 4036 Start

v EP33 4096 Start

v EPa4 4096 Start

lv EP35 4096 Start

Debug

Device detected!

Plug-in device! Application will detect it automatically using Device GUID!

Device attached! YW\JSBE#VID_04038PI0_a01F£000000000001#4219d0508-57a3-4ff5-97a 1-bdat
Flease wait ...

Device detected!

Firmware Version: Ox102! |

[ Show Debug Console Clear Qutput

Figure 3.1 Device Detection Screenshot
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3.2 Data Transfer on Specified Pipes using Specified Length

The application can do loopback data on specified channels using a specified payload length. To do
loopback on the first two channels only (EP02/EP82 and EP0O3/EP83), disable the endpoints of the
last 2 channels, then click the Start All button. The maximum payload length is 400 MB. The
application verifies if the loopback is successful, that is the data read is same as the data written,
and displays the result to the output box.

& 77600 Dta Loopiac =

Qpen by

" | FTDI FT&00 USE 3.0 Bridge Device VID | Ox0403

(« | {21900508-57A8-4FF5-97A1-BD86587CACTE} FID |'3><-5':I 1f Close

Data Transfer Stress Test
Length Start Al | Stop Al | | Enable
[ Random Length
¥ Epo2 | 4098 | start | |
4096 Master FIFO Size
¥ eps2  [a0%s start | |
v EPD3 4056 Start

I EP&3 4096 Start

[ Epog | 9096
[ EP34 4096

[ epos | 9096 |

[ EP85 4056

117

Debug
Plug-in device! Application will detect it automatically using Device GUID! -
Device attached! \\PWISE=VID_0403&PID_601F 00000000000 15{219d0508-57a3-4f5-97a1t
Please wait ...

Device detected!
Firmware Version: 0x102!

[EPOZ] FTA00Dataloopback_Output'20150831_111531_PayloadEPD2. txt
[EP02] Wiritten 4096 bytes to device! Took 71 ma!

[EPE2Z] Read 4096 bytes from device! Took 1 ms!

[0282] RESLLT: Verified files do match! PASSED!

[EPO3] Written 4096 bytes to device! Took 1 ms!

[EF&3] Read 4096 bytes from device! Took 1 ms!

[0383] RESLLT: Verified files do match! PASSED!

1| m

[ Show Debug Console Clear Output

Figure 3.2 Endpoint and Length Selection Screenshot
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3.3 Stress Testing

The application can do loopback stress testing on specified channels by enabling the stress testing
checkbox and then starting the transfer. For stress test mode, the maximum payload length is only
4KB which is the FIFO size of the master. To enable stress testing using a large payload, make
sure the FIFO size of the master is big enough. The stress test will stop if an error is encountered;
such as if the data read is not the same as the data written.

7S F1500 Data Loopoad P

Qpen by

. |FI'DI FT600 USE 3.0 Bridge Device VID |nx-3+33
O | [219D0508-57A8-4FF5-97A1-BD86587C6C7E  PID |-Jxa-3 if Close

Data Transfer Stress Test

Length Stop Al | [+ Enable

[v Random Length

" 1048 | stop |
4098 Master FIFO Size

v 1048 | Stop |

™ 3011 Stop

[ 3011 Stop

™ 2158 Stop

[ 2158 Stop

W 2112 Stop |

[ 7112 Stop

Debug

[EP23] Read 1253 bytes from device! Took 1 ma!

[0333] RESULT: Verified files do match! PASSED!

[EP04] FTS00DataLoopback_Output)20150831_111629_PayleadEPO4. txt
[EPD4] Written 3105 bytes to device! Took 1 ms!

[EPa4] FTa00DataLoopback_Output)20150831_111629_PayloadEP&4. txt
[EF34] Read 3105 bytes from device! Took 1 ms!

[0434] RESULT: verified files do match! PASSED!

[EPOS] FTE00DataLoopback_Output\20150831_111629_PayloadEPos. tet
[EPO5] Written 165 bytes to device! Took 1 ms!

[EPas5] FTS00DataLoopback_Output)20150831_111629_PayleadEPS5. bt
[EP35] Read 145 bytes from device! Took 1 ms!

[0535] RESULT: Verified files do match! PASSED!

[EP0Z] FTE00DataLoopback_Output)201503831_111629_PayloadEPO2. txt
[EFP02] Written 1043 bytes to device! Took 1 ms!

1| m | »

[ Show Debug Console Clear Output

Figure 3.3 Stress Testing Screenshot
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3.4 Debugging Logs

The application allows displaying of the logs in the console when the user enables the Show Debug
Console checkbox. In addition, the data read and written are also saved into files in the
FT600DatalLoopbackTester_Output directory. This is useful to confirm if the data read and the data
written from and to the FIFO master is different. Moreover, the application can log debug
messages to a file when the LOG_TO_FILE macro is enabled in APP_Logger.h.
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4 Troubleshooting

If data transfer is not working (writing sticks or reading sticks), please ensure the environment
setup is correct.

1. Unplug the device from the PC.

2. Restart FPGA.

3. Ensure FPGA is loaded with the correct FPGA image:

a)
b)
c)
d)

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
Altera FPGA-Cyclone V starter kit C5G, FT601, 600 mode
Altera FPGA-Cyclone V starter kit C5G, 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
Altera FPGA-Cyclone V starter kit C5G, FT600, 600 mode
Altera FPGA-Cyclone V starter kit C5G, FT600, 245 mode

4. Ensure the PCB evaluation board matches with the FPGA image used:

a)
b)
)
d)

UMFT601X (HW_433 Rev 1.0 and above) - For Xilinx FPGA with FT601 image
UMFT601A (HW_432 Rev 1.0 and above) - For Altera FPGA with FT601 image
UMFT600X (HW_431 Rev 1.0 and above) - For Xilinx FPGA with FT600 image
UMFT600A (HW_430 Rev 1.0 and above) - For Altera FPGA with FT600 image

5. Ensure the chip configuration is configured correctly:

a)
b)

Check if chip configuration matches the FPGA image (245 mode or 600 mode).
Check if chip configuration has the setting “Cancel on Session Underrun Disabled”
checked.

6. Ensure the latest Windows driver and demo applications are installed.
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5 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

sales1@ftdichip.com
supportl@ftdichip.com
adminil@ftdichip.com

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

Branch Office — Taipei, Taiwan

Future Technology Devices International Limited

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

us.sales@ftdichip.com
us.support@ftdichip.com
us.admin@ftdichip.com

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

Branch Office - Shanghai, China

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

China
Tel: +86 21 62351596
Fax: +86 21 62351595

Taiwan , R.O.C.

Tel: +886 (0) 2 8791 3570

Fax: +886 (0) 2 8791 3576

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 - References

Document References
FT6000-FT6010 SuperSpeed USB3.0 IC Datasheet
DS UMFT60xx module datasheet

D3XX Programmer’s Guide
AN_376 Xilinx FPGA FIFO Master Programming Guide
AN 377 ALTERA FPGA FIFO Master Programming Guide

Acronyms and Abbreviations

Terms Description
API Application Programming Interface
D2XX FTDI USB Driver
D3XX Latest FTDI USB Driver with support for USB 3.0 devices like FT600
EP USB Endpoint
FIFO First In First Out
FPGA Field-Programmable Gate Array
FTDI Future Technology Devices International
KB Kilobytes
MB Megabytes
MFC Microsoft Foundation Classes
(01 Operating System
Ul User Interface
UMFT600A 16BIT FIFO TO USB 3.0 Module for Altera
UMFT601A 32BIT FIFO TO USB 3.0 Module for Altera
UMFT600X 16BIT FIFO TO USB 3.0 Module for Xilinx
UMFT601X 32BIT FIFO TO USB 3.0 Module for Xilinx
USB Universal Serial Bus
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http://www.ftdichip.com/Support/Documents/ProgramGuides/AN_379%20D3xx%20Programmers%20Guide.pdf
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