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This application note is intended for developers who are moving their existing CY7C64613 design to the new 

CY7C6471314 EZ-USB® FX1™ device, the next-generation full-speed USB microcontroller offered by Cypress. This 

application note highlights the differences between the two products and contains a brief description of the collateral 

available. 
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Introduction 

The CY7C64713/14 FX1 is the next-generation full-speed 
USB chip offered by Cypress. The FX1 offers developers 
increased design flexibility and also provides an improved 
set of development tools and general-purpose driver.  

With the introduction of the FX1, developers will want to 
update future revisions of their design to take advantage 
of the FX1. The FX1 however is not a drop-in replacement 
for the FX family. The FX1 and the FX do not share all of 
the same features. Also, in addition to required firmware 
modifi­cations, developers must also consider that the 
pinouts and package types vary between the two families. 
This application note is intended to provide guidance on 
design elements to consider while redesigning an existing 
FX appli­cation for the FX1. 

Packaging  

Table 1 lists the available FX1 parts by pin and package 
type. As not all features are available in all pin out 
packages, the features brought out by the various pin and 
package types need to be considered during your 
redesign. The FX1 data sheet will need to be consulted to 
ensure the features you need are available in the pin and 
package option you are considering.  

Table 1. FX1 Packages 

 

 

Table 2 provides a brief feature comparison between the 
FX family and the FX1 part. Again, the FX1 data sheet 
should be consulted to verify that the feature you need, or 
the FX1 equivalent feature, is available in the pin and 
package part you are considering to use in your redesign. 
FX1 features that can be used in place of FX features not 
available with the FX1 are discussed later in this 
application note.  

Table 2. FX to FX1 Feature Comparison by pinout 

 

 

Hardware Considerations  

As previously mentioned, the FX1 is not a drop-in 
replacement for the FX family. The two families are not 
offered in the same package sizes and the parts are not 
pin-to-pin compatible. A new layout for the USB portion 
will be required during the conversion. A benefit of a new 
layout is that the FX1 is fit, form, and function upgradeable 
to the FX2LP™, enabling a rapid conversion to high-speed 
USB, if desired in the future.  

While not necessary, but because a FX1 design is easily 
converted to a USB high-speed design, Cypress 
recom­mends that developers design the layout with the 
stricter requirements of a high-speed design. Sections 
7.1.6.1 and 7.3.2 of the USB 2.0 Specification describe 
electrical design requirements. The following component 
changes are required when converting to the FX1:  

 Crystal: 24-MHz, 12-pF load capacitance (see the 

Con­verting From EZ-USB FX2™ to EZ-USB 
FX2LP™ application note for information on using 
other load capacitance values).  

 Series Termination Resistors: The series 

termination re­sistors on D+ and D– are not required, 
as they are internal to the FX1.  

The development kit includes schematics, PCB layout 
files, and a BOM that are used to assemble the 
development board. These files are provided to assist 
developers with their design. Note, however, that the data 
sheet should always be consulted for proper pin 
connections instead of the devel­opment board schematic.  

In addition to information available in the USB 
Specification, that should be consulted for any design, the 
following application notes are available to assist 
developers:  
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 EZ-USB FX2 PCB Layout Rec­ommendations 

 High Speed USB PCB Layout Recommendations 

Also available at usb.org:  

 Intel® High Speed USB Platform Design Guidelines 

Tools 

An improved set of development tools are provided with 
the FX1 development kit. The only common tool shared 
between the FX and the FX1 is the Cypress utility hex2bix. 
A brief discussion of the new tools is provided below. 
Additional infor­mation, such as a tutorial and help files, 
are included with the development kit. The developer will 
find it beneficial to, at a minimum, review the tutorial in the 
development kit prior to using the development tools.  

CY3674 Development Kit 

The CY3674 Development Kit is the primary development 
tool used with the FX1. Developers who previously used 
the CY3671 for the FX family will find familiar features with 
the new development tools such as host and firmware 
examples including source code, two serial ports, 64K of 
RAM, debug LEDs and options to select various memory 
models. While providing the same basic look and feel as 
the tools in the CY3671, the CY3674 Development kit 
includes an improved general-purpose driver, as well as 
an improved and easier to use API for host application 
development. While not recommended, developers do 
have the option of using the devel­opment tools provided 
with the CY3671 — the EZ-USB Control Panel, ezusb.sys 
etc. — with the FX1. Using the older tools requires the 
FX1 default VID/PID combination to be added to 
ezusbw2k.inf and for the user to select FX2 vice “EZ-USB 
& FX” in the Target Window of the EZ-USB Control Panel.  

The CY3674 Development Kit will install in the same 
directory structure as the CY3671 development kit tools 
did. The CY3674 Development Kit install program will 
detect the older tools and prompt you to remove them 
prior to installing the newer tools. You may want to 
rename or otherwise save the folders of the older tools 
before installing the CY3674 Devel­opment Kit.  

CyConsole 

The CyConsole is the new host application used for basic 
communication with the FX1 in place of the EZ-USB 
Control Panel during development. The CyConsole offers 
two user interfaces - the standard CyConsole interface 
and the EZ­USB Interface. The EZ-USB interface is an 
enhanced version of the classic EZ-USB Control Panel. 
The CyConsole and the EZ-USB Interface bind to the 
cyusb.sys driver. Figure 1 and Figure 2 are screen 
captures showing the two available user interfaces. 
Detailed user documentation is provided with the 
development kit.  

Figure 1. Cypress USB Console 

  

cyusb.sys 

The cyusb.sys is the general-purpose driver provided with 
the development kit. Unlike the ezusb.sys driver, the 
cyusb.sys driver is WHQL certifiable, supports power 
management levels S1-S4 and supports scripts 
processing. Script processing provides the ability to 
download firmware at device connection similar to the 
EZLoader firmware loader driver.  

Keil® µVision  

The FX1 continues to use the Keil µMicrovision tools for 
development. A debug monitor is automatically loaded via 
script when the default VID/PID combination is reported at 
device connection.  

Firmware Frameworks  

Firmware developed for the FX family must be modified for 
use with the FX1. The two parts do not share register 
names or addresses, furthermore, some registers in the 
FX family do not exist in the FX1.  
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The “Endpoint FIFO Architecture of EZ-USB FX1/FX2” 
appli­cation note should be considered essential reading 
as it describes in detail the FIFO architecture of the  
EZ-USB FX1. Further discussion in this application note 
assumes the reader has read the “Endpoint FIFO 
Architecture of EZ-USB FX1/FX2” application note.  

Cypress Frameworks  

As with the FX family, Cypress provides a firmware 
frame­works for the FX1 that we recommend to be 
included with each design. While the file names are 
unchanged, the framework files, fw.c and periph.c, files 
used with the FX family will not work with the FX1. 
Equivalent FX1 frameworks files are located in the 
Cypress\USB\Target\FW directory after installing the 
CY3674 Development Kit tools.  

Include Files  

The basic include files used with an FX project must also 
be changed when converting to the FX1. The new include 
files to use are:  

fx2.h: This file replaces and provides the same 
functionality as did ezusb.h for the FX family.  

fx2regs.h: This file replaces and provides the same 
function­ality as ezregs.h and Fx.h or the FX1.  

syncdly.h: “syncdly.h” is a file not previously needed with 
FX family projects. This file keeps timing synchronized 
when accessing certain registers identified in section 
15.15 of the Technical Reference Manual.  

These framework files are located in the 
Cypress\USB\Target\Inc folder after installing the CY3674 
Development Kit tools.  

 

Figure 2. EZ-USB Interface 
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Library Files  

When converting a FX family project to the FX1 the library 
and jump table files must also be replaced. Like with the 
FX family, the library for the FX1 is built using the Small 
memory model. Cypress provides the source code for 
library files enabling the developer to rebuild the library to 
either the Compact or Large memory models as required 
by their particular application. These files are located in 
the Cypress\USB\Target\lib directory after installing the 
CY3674 Development Kit.  

Features 

While the FX family and the FX1 share some of the same 
basic features — I2C interface, Timers/Counters and the 
Serial Interface — there are FX features that do not exist 
on the FX1. In the case where a feature of the FX family 
does not exist on the FX1, a possible solution to consider 
using the enhanced FX1 features are included. 

FX Design using the DMA Feature  

The DMA feature of the FX is not available with the FX1. 
The DMA feature allowed for data transfer without 8051 
inter­vention. The FX1 accomplishes this functionality 
using either the GPIF (in Auto mode) or the Slave FIFO 
interface.  

The choice between using GPIF or the Slave FIFO feature 
depends on how an existing application connects the 
external component to the FX. The FX1 GPIF feature 
would be used where the external component acts as a 
slave. The FX1 Slave FIFO feature is used when the 
external component acts as the master. The Slave FIFO 
feature is easier to use than the GPIF feature so if the 
external component can act as either a master or slave 
device, we suggest using the external component as the 
master and the FX1 as the slave. Figure 3 and Figure 4 
compare the data path for both IN and OUT transfers with 
the FX using DMA and the FX1 using the GPIF or Slave 
FIFO method.  

Figure 3. FX DMA Data Path vs. FX1 Data Path IN 
Transfers 

 

 

Figure 4. FX DMA Data Path vs. FX1 Data Path OUT 
Transfers 

 

 

Available examples using these features to assist with 
project conversions via our web site, development kit, or 
web based support system request:  

 GPIF Long Transfer  

 GPIF Single Burst  

 Slave FIFO  

 Slave FIFO Programmable Flag  

 Slave FIFO Source OUT  

Available Application Notes/Tools to assist with project 
conversions via our web site or development kit:  

 FX2 GPIF Primer  

 Implementing an 8-Bit Asynchronous Peripheral 
Interface Utilizing the EZ-USB FX GPIF/Slave FIFOs  

 Introduction to the EZ-USB FX2 GPIF Engine  

 FX2 GPIF Flow State Feature for UDMA  

 GPIF Designer  

Port I/O 

Applications using only the PORT I/O functionality will be 
the easiest applications to convert. These designs require 
the frameworks changes previously mentioned and 
appropriate syntax changes to the user code.  

I2C Interface 

The I2C interface is identical between the FX and the FX1. 
Applications using the I2C interface will still require the 
frame­works changes previously mentioned.  

The FX1 uses a first byte of either C0 or C2 instead of the 
B4 and B6 used for the FX. A C0 first byte indicates 
VID/PID/DID information will be obtained from the 
EEPROM.  
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Applications using a first byte of B6 in the serial EEPROM 
to indicate a firmware download will use a C2 as the first 
byte to indicate a firmware download.  

An 8th byte, the EEPROM Configuration Byte, available 
with the FX1, must be included in the serial EEPROM for 
both C0 and C2 first byte configurations. The EEPROM 
Configuration Byte is used to set the I2C bus speed and 
also provides the developer control of the “connect state” 
of the device. Detailed information on the EEPROM 
Configuration Byte is found in section 3.5 of the Technical 
Reference Manual.  

Endpoints 

As shown in Table 1, the FX1 has fewer endpoints than 
the FX family. Existing designs using more endpoints than 
available with the FX1 will need to share endpoints. One 
suggestion is to have the Host application either assign or 
read a first byte ID of the packet to signify destination or 
source. The FX1 firmware either reads or assigns a first 
byte ID of the packet to determine source or destination. 
Feasibly, only 1 endpoint in each direction is needed in 
this scenario.  

New Features 

The following is a brief discussion of new features that the 
FX developer may not be familiar with. Each feature 
discussed indicates where additional detailed information 
can be found.  

Additional On-part RAM 

The FX1 offers 16K of on part RAM vice the 8K offered in 
the FX. Developers should take this additional on board 
RAM into consideration when converting their designs, a 
memory mapping change may be needed or a 
requirement for additional external memory may be 
eliminated. Additional information on FX1 memory is found 
in Chapter 5 of the Technical Reference Manual.  

GPIF Engine 

The GPIF is an internal master to the FX1 endpoint FIFOs 
and replaces external logic which might otherwise be 
needed to interface the FX1 with the outside world. The 
FX1 GPIF is conceptually identical to the FX GPIF feature.  

Table 3 provides a brief comparison of GPIF pins between 
the FX and the FX1.  

Table 3. FX vs. FX1 GPIF Pin Description  

 

 

As indicated by Table 3, the FX1 provides an increase in 
address outputs to 9 from 6, a single configurable 8- or 16-
bit bidirectional data bus, a debug tool to identify current 
GPIF state and the ability to select an internal 30- or 48-
MHz clock.  

GPIF Enhancements 

Re-executing Control  Task  

The FX1 GPIF introduces the ability to re-execute a 
control task within a Decision Point state every time the 
RDYx input is sampled. This feature can be used to burst 
a large amount of data without passing through the Idle 
State. This feature is enabled via the GPIF Designer Tool.  

TC Expire not RDY5  

The FX1 adds the ability to sample a “Transaction Count 
Expired” signal in place of RDY5 as one of the two signals 
that can be sampled in a State Instruction. This feature 
allows the Transaction Counter to be used without passing 
through the Idle State after each transaction. This feature 
is enabled by setting GPIFREADYCFG.5 to 1 causing the 
RDY5 input to be replaced with the transaction-count 
expiration flag. This feature is used for FIFO transactions 
and is not intended to be used for single transactions.  

Transact ion Counter  

The Transaction Counter for the FX1 is 4 Bytes long, 
allowing up to 4,294,967,295 transactions instead of a 
maximum of 64 with the FX.  

GPIF Designer  

The Cypress utility GPIF Designer is the recommended 
tool to use when creating waveforms. This tool provides a 
GUI approach that facilitates quick wave form designing 
and subsequent code generation.  
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In addition to the GPIF resources mentioned earlier, the 
following examples are available demonstrating how to 
interface the FX1 with other components and in creating 
waveforms:  

 GPIF User’s Guide - included with GPIF Designer  

 DSP Design Example - included with GPIF Designer  

 16-bit Interface to External Synchronous Cypress 
FIFO CY7C4625-15AC - included with GPIF Designer  

Chapter 10 of the Technical Reference Manual provides a 
detailed description of the GPIF feature.  

Error-Correcting Codes (ECC) Generation  

The FX1 can calculate ECCs on data that passes across 
its GPIF or Slave FIFO interfaces. The ECC can correct 
any one-bit error or detect any two-bit error. To use this 
feature the GPIF or Slave FIFO interface must be 
configured for byte-wide operation. Two configurations are 
available:  

 Two ECCs, each calculated over 256 bytes  

 One ECC calculated over 512 bytes  

Chapter 15 of the Technical Reference Manual provides 
additional details and example usage for this feature.  

Additional Support Resources  

In addition to the examples, application notes, and 
Cypress utilities already mentioned, Cypress offers the 
following resources to help a developer with the transition 
to the FX1. 

Training Presentations 

 CY7C64713 - 101: IC Overview  

 CY7C64713 - 201: Block Function description  

 CY3674-101: DVK Overview  

 CY4604 - 101: CyConsole Overview  

 CY4604 - 201: CyConsole Features  

 CY4604 - 202: CyConsole Installation  

CyPros Certified Consultant Program  

CyPros is an expansion of our customer-design support 
network providing customers with access to engineering 
and development resources to help speed their systems 
from design to production. The CYPros certified 
consultants program maintains a list of independent 
consultants that have been certified and have 
demonstrated competence in Cypress products insuring 
that only consultants with the best skill sets are available 
to our customers.  

KnowledgeBase Articles  

Extensive KnowledgeBase articles are available that can 
answer many common questions regarding various 
aspects for all USB products offered by Cypress.  

Discussion Boards  

Discussion boards on the Cypress web site provide the 
opportunity to connect with other customers and product 
experts to discuss Cypress Products and Technologies. 
The different discussion boards include Programmable 
System on a Chip (PSoC™), Universal Serial Bus (USB), 
Network Search Engines (NSE). Each discussion board is 
split into multiple subcategories.  

Technical Support  

A web based technical support system is available to 
provide answers to technical questions. The web based 
support system allows you to track your support case at 
any time and to receive an e-mail notification when 
updates are posted to your case.  
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Conclusion  

Because the USB controller and layout are changed, the 
device will require a new certification test to be completed 
in order to continue using the USB logo.  

This application note has introduced the reader to the 
differences between the FX and the FX1. Although there 
are many changes required when redesigning to the FX1, 
as discussed in this application note, Cypress offers an 
array of support material to assist in with the redesign.  

As with the FX family, the FX1 is made available with 
world-class development tools and software support. Visit 
www.cypress.com for more device details and data sheet 
information.  

A listing of FX registers and their equivalent FX1 registers 
follow, the Technical Reference Manual provides details 
on the use of these registers and should be consulted for 
information on their use. Note that the listing does not 
include all FX1 register, for a complete list of FX1 registers 
consult the data sheet and the Technical Reference 
Manual. 
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Summary 

This application note discusses the migration of 
CY7C64613 based design to the new CY7C6471314  
EZ-USB® FX1™ based design and the considerations 
associated with the migration. 

About the Author 

Name: Prajith Cheerakkoda.  

Title: Applications Engineer 
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the office closest to you, visit us at Cypress Locations. 
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