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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
modifi-cations, 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 appli-cation 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

Ideal for battery powered applications

CY7CB4T14-128AXC 128 TQFP — Lead-Free

CYT7CE4714-100AXC 100 TQFP — Lead-Free

CYTCB4714-56LFXC 56 QFN — Lead-Free

Ideal for non-battery powered applications

CY7CB4T13-128AXC 128 TQFP - Lead-Free

CY7CB4713-100AXC 100 TQFP - Lead-Free

CY7CB4T713-36LFXC o6 QFN - Lead-Free

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

Feature CYTC64613 FX1
RAM 8K 16K
ISO support| Yes Yes

Endpoints  |52-pin PQFP: 18
80-pin PQFP: 32
128-pin PQFP: 32

All packages have 4
configurable endpeoints
with double, triple and
quad buffering options.
1 additional 64-byte
endpoint

Data bus  [Available in the 128- |Awvailableinthe 128-pin
pin PQFP package TQFP package

Program- | 128-pin PQFP: 40 128-pin TQFP: 40
mable Os |80-pin PQFP: 32 100-pin TQFP: 40
52-pin PQFP: 18 56-pin QFN: 24

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

®  Series Termination Resistors: The series
termination re-sistors 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 devel-opment 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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B EZ-USB FX2 PCB Layout Rec-ommendations

®  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 infor-mation, 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 devel-opment 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 Devel-opment 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 EZ-USB 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
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cyusb.sys

The cyusb.sys is the general-purpose driver provided with
the development kit. Unlike the ezusb.sys driver, the
cyush.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® pVision

The FX1 continues to use the Keil puMicrovision 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.

Www.Cypress.com
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The “Endpoint FIFO Architecture of EZ-USB FX1/FX2”
appli-cation 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
frame-works 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
function-ality 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

= 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 — 12C 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
inter-vention. 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
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Figure 4. FX DMA Data Path vs. FX1 Data Path OUT
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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:

" FEX2 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
B FX2 GPIF Flow State Feature for UDMA
®  GPIF Designer

Port 1/O

Applications using only the PORT 1/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.

12C Interface

The I12C interface is identical between the FX and the FX1.
Applications using the 12C interface will still require the
frame-works changes previously mentioned.

The FX1 uses a first byte of either CO or C2 instead of the
B4 and B6 used for the FX. A CO first byte indicates
VID/PID/DID information will be obtained from the
EEPROM.

WWW.Cypress.com
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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 CO and C2 first byte configurations. The EEPROM
Configuration Byte is used to set the 12C 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

PIN Description FX FX1

ADR[5:0] Address outputs 0]

GDA[7:0] Bidirectional A- o]
FIFO data bus

GDB[7:0] Bidirectional B- o]
FIFO data bus

CTL[5:0] Programmable 0] O/HI-Z
control outputs

RDY[5:0] Sampleable ready | I
inputs

FD[15:0] Bidirectional FIFO I/O/MI-Z
data bus

GPIFADR[8:0] Address outputs O/HI-Z

IFCLK Interface clock e

GSTATE[2:0] Current GPIF state O/HI-Z
number (for debug)

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.

Transaction 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.

Www.Cypress.com
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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

B 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.

Www.Cypress.com
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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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FX register Address Default Value FX1 register Address Default Value
AIMDATA TROD R EPZFIFOBUF Fooo PR
EP4FIFOBUF F400
EP8FIFOBUF FE00
EPAFIFOBUF FCO0
AlMBC TEO1 0O0D0o0D EP2FIFOBCH EGARB Co0ooooo
EP2FIFOBCL EBAC
EP4FIFOBCH EBAD
EP4FIFOBCL EBAE
EPEBFIFOBCH EBAF
EPEBFIFOBCL EGBO
EPAFIFOBCH EGB1
EPAFIFOBCL EdB2
AlINPF TRO2 00100000 [ |EPZFIFOFLGS EBAT ooooooio
EP4FIFOFLGS EQAR ooooooio
EPBFIFOFLGS EBAD 0o0oo110
EPAFIFOFLGS EfAA ooooo110
AIMPFRIN TRO3 0O0DO00oD [T PINFLAGSAB EQD2 o0ooooo
PINFLAGSCD EBD3 oooooooo
BINDATA TROS HOLKNEREN, EP2FIFOBUF Fooo PR
EP4FIFCBUF F400 PR
EPSFIFOBUF FE00 HIACH K
EPAFIFOBUF FCO0 LR RS
BINBC TROG oooooooo EPZFIFOBCH EBAB 00000000
EP2FIFOBCL EBAC 0o0ooooo
EP4FIFOBCH EBAD 0o0ooooo
EP4FIFOBCL EBAE 0o0ooooo
EFPEBFIFCBCH EBAF o0ooooo
EPABFIFOBCL EGBD 0000000
EPAFIFOBCH EGB1 00000000
EPAFIFOBCL EBB2 0o0ooooo
BINPF TROT 00100000 EFZFIFOFLGS EBAT ro0oooio
EP4FIFOFLGS EQAR oooooio
EPAGFIFOFLGS EQAD 0aoo110
EPSFIFQFLGS EfAL o0oo110
BINPFPIN TROE 00000000 PINFLAGSAB EG02 00000000
PINFLAGSCD ESD3 ]
ABINCS TROA 01110110 EFZFIFOIRG EB51 0000000
EPAFIFOIRG EG53 00ooooo
EPEFIFOIRG EGSS 0000000
EPAFIFOIRG ESGET Co0ooooo
ABIMIE TROB 00000000 EPZFIFOIE EGS0 00000000
EP4FIFOIE EG52 00000000
EPBFIFOIE Ef54 0o0ooooo
EPBFIFOIE EGEG 0o0ooooo
ABIMIRQ TEOC R [T |EPZFIFOIRG EG51 o0ooooo
EP4FIFOIRG EB53 oooooooo
EPBFIFOIRG EQES oooooooo
EPAFIFOIRG EBST oooooooo
ACQUTDATA THOE R EFZFIFOBUF Fooo PR
EP4FIFOBUF F400 HIH M NN
EP8FIFOBUF FE00 LR RS
EPAFIFOBUF FCO0 LR RS
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FX register Address Default Value FX1 register Address Default Value
AQUTBC THROF 00000000 [ |EPZFIFOBCH EQAB Dooooooo
EP2FIFOBCL EBAC Dooooooo
EP4FIFOBCH EGAD Dooooooo
EP4FIFOBCL EGAE 0ooooooo
EPEBFIFOBCH EQAF Dooooooo
EPGFIFOBCL EGBDO Dooooooo
EPSFIFOBCH EGB1 Dooooooo
| |EFEFIFOBCL EGB2 Dooooooo
ACUTPF TRIOD 10100000 EP2FIFOPFH Ef30 10001000
EPZFIFOPFL Ed31 DOoooDoo
EP4FIFOPFH Ef32 10001000
EP4FIFOPFL Ef33 DOoooDoo
EPBFIFOPFH Ef34 Dooo1000
EPBFIFOPFL EG35 DooooDoo
EPAFIFOPFH E036 Dooo1000
EPASFIFOPFL EB3T DooooDoo
ACQUTPFPIM an 11000000 [ |PINFLAGSAB EQO2 DooooDoo
PINFLAGSCD EQD3 DooooDoo
BOUTDATA 7812 AN, [ |EPZFIFOBUF FOOO HOOONNN,
EP4FIFOBUF F400 M RN,
EPBFIFOBUF Fa00 K,
EPEFIFOBUF FCO0 K,
BOUTBC TH14 Doooooo0 [ |EPZFIFOBCH EQAB DooooDoo
EPZFIFOBCL EBAC 00000000
EP4FIFOBCH EGAD DOoooDoo
EFP4FIFOBCL EBAE DooooDoo
EPBFIFOBCH EQAF DooooDoo
EPAFIFOBCL EGBDO DOoooDoo
EPSFIFOBCH EGB1 DOoooDoo
EFPEFIFOBCL EGB2 DooooDoo
BOUTPF TR1G 10100000 [ |EFZFIFOPFH EB30 10001000
EPZFIFOPFL Ed3 DOoooDoo
EP4FIFOPFH Ef32 10001000
EP4FIFOPFL Ef33 DOoooDoo
EPBFIFOFPFH Ef34 DOoo1000
EPGFIFOPFL EG35 OoooDoo
EPSFIFOPFH Ef3G 0001000
EPSFIFOPFL EB3T DOoooDoo
BOUTPFPIN TR1G 11000000 PINFLAGSAB EQD2 DooooDoo
PINFLAGSCD EdD3 DOoooDoo
ABOUTCS TBi1E 01010010 EPZFIFOFLGS EBAT Doooooi0
EP4FIFOFLGS EGAR DooooDi10
EPGFIFOFLGS EfAD 00000110
EPAFIFOFLGS EfAA 00000110
ABOUTIE TRiG Dooooooo EPZFIFOIE EdS0 OO00DDoo
EP4FIFOIE EQ52 DOoooDoo
EPEFIFOIE Ef54 DOoooDoo
EPAFIFOIE EOAE DooooDoo
ABOUTIRG TE1A MO RN, EPZFIFOIRG E0A1 DDoooDoo
EP4FIFOIRG Ef53 DOoooDoo
EPGFIFOIRG EG55 DOoooDoo
EPAFIFOIRQ EQST DooooDoo
ABSETUR TBIC 0Oo000oo0 IFCOMFIG EdD1 10000000
EPZFIFOCFG EB18 00000101
EP4FIFOCFG Ed18 ooooo101
EPBFIFOCFG EG1A Doooo101
EPAFIFOCFG EG1B Doooo101
ABPOLAR 781D Dooooooon FIFOPINFOLAR EGDS Dooooooo
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FX¥ register Address Default Value FX1 register Address Cefault Valus
ABFLUSH TBIE EE FIFORESET EBD4 LR
WFSELECT Th24 11100100 GPIFWFSELECT EBCD 11100100
IDLE_CS 7825 10000000 GPIFIDLECS EBCA 10000000
IDLE_CTLOUT TB26 1111111 GPIFIDLECTL EBC2 11111111
CTLOUTCFG 7827 ooooooo0 GPIFCTLCFG EGC4 00000000
GPIFADRL TB2A 0DODDO0O0 GPRIFADRL EBCSH 0000D000
AINTC TB2C 0DODDOO1 GPIFTCB2 EBCE 00000000

GPIFTCB2 EBCF 00000000
GPIFTCE1 EGDD 00000000
GPIFTCBD EBD1 00000001
AQUTTC THID 00DDD001 GPIFTCB2 EBCE 00000000
GPIFTCB2 EBCF 00000000
GPIFTCE1 EBDD 00000000
GPIFTCBD EBD1 00000001
ATRIG f82E O MK, EP2GPIFFLGSEL EBDZ 00000000
EP2GPIFTRIG EBD4 LR
EP4GPIFFLGSEL EBDA 00000000
EP4GPIFTRIG EBDC LR
EP8GPIFFLGSEL EBEZ2 00000000
EFP8GFIFTRIG EBE4 LR
EP8GFIFFLGSEL EBEA 00000000
EPBGFIFTRIG EBEC EEE
BINTC TBID 000DoDo001 GPIFTCB3 EBCE 00000000
GRIFTCB2 EBCF 00000000
GPIFTCE1 EBDD 00000000
GPIFTCED EBD1 00000001
BOUTTC 7B 0DDOD0OT GRIFTCB3 EBCE 00000000
GPIFTCB2 EBCF 00000000
GPIFTCE1 EGDO 00000000
GPIFTCBD EBD1 00000001
BTRIG 7832 LRt EP2GPIFFLGSEL EBD2 00000000
EP2GPIFTRIG EBD4 R
EP4GPIFFLGSEL EBDA Do0oo000
EP4GFIFTRIG EBDC K
EP8GPIFFLGSEL EBEZ2 o0Doooo0
EP8GPIFTRIG EBE4 JCHH K,
EP3GPIFFLGSEL EBEA 00000000
EP8GPIFTRIZ EBEC LRSS
SGLDATH 7834 N XGPIFSGLDATH EBFD LRSS
SGLDATLTRIG 7835 LR XGPIFSGLDATLX EBF1 L K
SGLDATLNTRIG |7836 N XGPIFSGLDATLNOX |EGF2 HC K
READY 7838 DD X262 GPIFREADYCFG EBF3 00000000
GPIFREADYSTAT EGF4 LIRSS
ABORT 7830 EE GPRIFABORT EBF5 LR
GEMIE THIB 0DODDO0O0 GPIFIE EGED 0000D000
GENIRQ TBIC DDOD0 X GPIFIRZ EB61 D00000XX
ouUTD Th41 LRt 10D BO LES LS E S
PIMSD 42 R NK,
OED TB4Z 00ODDOOD OED BS 0000D000
QOUTE 745 O N, I0E B1 RS
PINSE TH4G O N,
OEE TB4T 0DOODOO0 OEE BE 00000000
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FX register Address Default Value FX1 register Address Default Value

PORTSETUR TE4D 00000000
IFCONFIG TE4A 00000000 IFCOMFIG E801 10000000
PORTACFZ TB4B 00000000 IFCOMFIG E801 10000000
PORTCCF2 TB4C 00000000
DMASRCH TB4F 00000000
DMASRCL TREO 00000000
DMADESTH TES1 00000000
DMADESTL TAE2 Q0000000
DMALEM TB54 QD0D000 1
DM AGT TE5S LS
DMABURST TEST Q0000100
DMAEXTIFO TE5E MO RER,
INT4IVELC TESD 01000000 INT4IVEC EGET 10000000
INT4SETUPR TASE 00000000 INTSETUP EQEE 00000000
WFDESC(D) TEOO R K, WANVEDATA E400D O N K,
WFDESC(127) TETF
OUTTBUF TB40 HORE R K EFPZFIFOBUF Fooo HOH KRR
OUTEBUF TBCO HA R ARIIEIR, EFEFIFOBUF FCoo EEE e
INBBLIF 7Co0 O K,
OUTHEBUF TC40 O K,
INSBLUIF TCeD HOR K AR
OUT4BUF TCCo HOR KRR,
IN4BLIF 700 HOR KRR,
OUT3IBUF 7040 HOR KRR,
IN3BLUIF TDED O N K,
OUT2BUF 7Dco O N K,
INZBUIF TEDD K,
OUT1BUF TE4D HOR KRR, EFP10UTBLIE ETED L
IN1BLUIF TEBD MR R R EF1INBUF TCo AR RN,
OUTOBUF TECD HOR KRR, EFPOBUF ET40 MR R RN,
IMDBLUIF TFOO MR R R

WWW.Cypress.com Document No. 001-67823 Rev. *B 12


http://www.cypress.com/

—_—

=_ =

———
—
S ——
—

Vo
—
——
—— A
— —
—

CYPRESS

Embedded in Tomorrow™

Migrating from EZ-USB® FX™ to EZ-USB FX1

FX register Address Default Value FX1 register Address Default Valus
OUTEDATA TFa0 KA RN, EPZFIFOBUF FoOo LRSS
OUTBDATA __[7Fet OO0 EFSFIFOBLF Fe00 XOOOURX
OUT10DATA TFa2 FOH NN, EPEFIFOBUF FCOO OO0
OUT11DATA TFa3 KA RN,

OUT12DATA TFE4 KO,

OUT13DATA TFa5 KO,

OUT14DATA TFa8 KRR,

OUT15DATA TFa7 H RN,

INBDATA 7TFa8 HIOO AN,

INSDATA TFa8 KOO KRN,

IN10DATA TFEA R

IN11DATA TFEB OO NN,

IN12DATA TFBC RN,

IN13DATA TFaD R

IN14DATA TFBE OO RN,

IN15DATA TFBF O,

[OUTEBCH TFT0 SOCURIIRN EP2BCH =) DOOO0AN
OUTBBCL 7FT1 YRR E;jg;: Eg:’q ?ﬁn}é}éiix
OUTEBCH TF72 S YR, EP4BCL EBGS A
OUTEBCL TF73 O EPSBCH EBBE 00000 XX
OuUT10BCH TF74 KOO, EEEEE: EE gg ?ﬁﬂiﬁiix
OUT10BCL TF75 KOO, EPSBCL EBAD LR
OuUTHBCH TF78 KRN,

OUTNMBCL TF77 HHON,

OuUT12BCH TF78 KA RN,

OUT12BCL TF78 KA RN,

OuUT13BCH TFTA LR

OUT13BCL TF7B R

OUT14BCH TF7C EEE S

OUT14BCL TF7D LR

OUT15BCH TF7E LR

OUT15BCL TFTF R

CPUCS TFa2 oooooo10 CPUCS EB00D Doooooi0
PORTACFG 7TFa3 0o0ooooo PORTACFG EABTD oDoooooo0
PORTBCFG TFa4 0oooDooo IFCOMFIG (1:0) EB04 00
PORTCCFG TFa5 0o0ooooo PORTCCFG EBT1 00000000
OUTA TFS6 0ooooooo 124 a0 LR
ouTBE TFa7 ooooooan 108 40 LR
ouTC 7TFa8 0ooo0oa0 10C Al R N,
PINSA TF&8 R,

FINSB TFaA EEE S

PINSC 7FaB R

OEA TFSC O00DDDo0 OEA B2 00000000
OEB TFaD O00DDDo0 CEB B3 00000000
OEC TFBE O0oOoDDoaD QOEC B4 00000000
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FX register Address Default Value FX1 register Address Default Valus
ISOERR TFAD LRSS USBERRIE Ef62 00000000
ISOCTL TFA1 0000X000
ZBCOUT TFA2 EE R
12C5 TFAS 000Xx000 12C5 EGTH 000XX000
12DAT TFAG LRSS 4 I2DAT EBTE B RN,
IVEC TFAB ooooooao INT2IVEC EGQGE oooooooa
INOTIRG TRAQ 0oooooao EFPIRQ EGSF 0ooooooa
OUTOTIRG TFAA M NN,

USBIRG TFAB LR USBIRG EGED 0ooooooa
INOTIEM TFAC 0o0Qo0o0 EFIE EGEE 0ooooooa
QUTOTIEN TFRAD Ooooooon
USBIEN TFAE 0o00oCao USBIE EBSC oooooooa
USBBAV TFAF KA XOAX00 BREAKPT EGDS oooooooa
BRADDRH TFB2 0o0Qo0a0 BFADDRH EBDS L bR
BRADDRL TFB3 00000000 BFADDRL EBOT L bR
EFOCS TFB4 0oo01000 EFDCS EGAD 10000000
INOBC TFBS AR KK EFDBCH EBBA B NNK,
EFDBCL EGEB EEEL S
IN1CS TFBA ooooooaa ER1INCS EGA2 00000000
IN1BC TFBY LR S EP1INEC EBBF LRSS
INZCS TFB8 000000 EP2CS EfA3 00101000
EP4CS EfA4 00101000
EFGCS EBAS ooooo100
EPSCS EBAG ooooo100
INZBC TFBS LR R EF2BCH EQ80 OO0D0GEX
EFZBCL EfBt LR R
EF4BCH Efod 000000xX
EP4BCL EfBS LR
EPGBCH EfDE OOO00AXX
EFGBCL EfDQ MO MR,
EF8BCH EBBC 000000xX
EFSBCL EGED BRI
IN3CS TFBA oooooooo EFZCS EGA3 00101000
EF4CS EfAd 00101000
EPECS EBAS 00000100
EPACS EBAG 0oaomioo
IN3BC TFBEB EELS R EF2BCH EQE0 OO0D0MEX
EP2BCL EQD1 B NN,
EP4BCH EfB4 000000xX
EF4BCL EQES LR R
EP8BCH EfBS OO0
EFPEBBCL EfoQ LR
EF3BCH EBBC 000000xX
EPSBCL EGOD B NN,
IN4C5S TFBC oooooao EF2CE EBA3 00101000
EF4CS EfAd 00101000
EPECS EfAS oooooioa
EPACS EfAG oooooioa
WWW.Cypress.com Document No. 001-67823 Rev. *B 14
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FX register Address Default Value FX1 register Address Default Value
IN4BC TFBD O K EP2BCH Eg|0 00000 X
EP2BCL EgB1 LR
EP4BCH EdB4 000000xx
EP4BCL EBBS LR
EP3BCH EBBS D0000X XX
EFP3BCL =Lisle] LR
EPABCH EBAC 000000xX
EP8BCL EBAD K,
INSCS TFBE oooooooo EP2CS EBA3 00101000
EP4CS EfA4 00101000
EPBCS EBAS 0ooo100
EFPACS EBAG 0000100
INSBC TFBF R K, EFP2BCH EGBD 000X
EP2BCL EBa1 K,
EP4BCH EdB4 D00000XX
EP4BCL EBBS K,
EP3BCH EBB3 D0000X XX
EP8BCL Ega2 K,
EFP3BCH EBBC 000000xx
EP8BCL EgBD LR
INBCS TFCO oOoDoooD EP2CS EBAZ 00101000
EP4CS EQA4 00101000
EPGCS EBAS 00000100
EPBCS EBAG 0oooo100
INBBC TFB1 o K, ERP2BCH EGB0 0000 X
EF2BCL EBA1 K,
EP4BCH EdB4 000000xx
EP4BCL EBBS LR
EF8BCH EBDE 00000 XX
EFBBCL EGBaD B K,
EFP3BCH EBBC 000000xx
EPaBCL EBED K,
INTCS TFC2 oooooooo [ [EP2CE EBA3Z 00101000
EP4C5S EdA4 00101000
EPBCS EBAS 00ooo100
EP8CS EBAS 0000100
INTBC TFC3 K [ |EP2ECH EGB0 0000 XX
EP2BCL EBB1 P K,
EP4BCH EgB4 D00000xY
EP4BCL EBB5 B R,
EP3BCH EGBE D000 0K
EP3BCL EgaD L
EFP8BCH EBBC 000000
EP8BCL EBBD BN R R K,
ouUTOBC TFCS R K EPOBCH EBEA LR
EPOBCL EBEB LR
ouUT1CS TFCH oooooo10 EP1OUTCS EBA1 00000000
ouUT1BC TFCT PR K [ |EP10UTBC EBRD R
ouUT2CS TFCH oooooo10 [ [EP2C= EBAZ 00101000
EP4CS EdA4 00101000
EPGCS EBAS 00ooo100
EP8CS EBAS 000oo10a0
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FX register Address Default Value FX1 register Address Default Value
oUT2BC TFCH AN, EFPZBCH EGA0 DOO00K XX
EPZBCL EGOf AN,
EP4BCH EBB4 DO0000EX
EP4BCL EBBS HORN RN,
EPGBCH EGOE DOO00K XX
EPGBCL EG82 K,
EPBBCH EBRC DO0000EX
EPSBCL EGAD AN,
OUT3CS TFCA ooooooo EP2CS EBAZ 00101000
EP4CE Efa4 00101000
EPGCS EBAS oooo100
EPECS EBAS 0000100
oUT3BC TFCB LSS EP2BCH EB80 DOO000K XX
EP2BCL EBa1 HORN RN,
EP4BCH EgB4 000000
EP4BCL EB85 L
EPGBCH EGOE DOO00K XX
EPGBCL Egag RN,
EFPBBCH EGRC 000000
EFSBCL EGAD AN,
OUT4CS TFCC ooooooio EF2CS EBA3Z 00101000
EP4CE Efad 00101000
EPGCS EGAS oooo100
EPBSCS EBAS 0000100
OUT4BC TFCD M RN, EFZBCH EGA0 00000 X
EFP2BCL EBO1 HR N H RN,
EP4BCH Efo4 OO0
EF4BCL EBB5 L e
EPGBCH EBBE DOO000K XX
EPGBCL EGOg AN,
EFPBBCH EGRC 000000
EP8BCL EBAC L e
OUTSCS TFCE ooooooi1o ERZ2CS EBAZ 00101000
EP4CS Efa4 00101000
EPGCS EGAS ooo100
EPBCS EfAG 00ooo100
OUTSBC TFCF RN, EPZBCH EGa0 00000 XX
EP2ZBCL EB81 L e
EP4BCH EGB4 DO00mo X
EP4BCL EGBE R RN,
EPGBCH EGBE 00000 XX
EPGBCL EGoQ RN,
EFPBBCH EfRC O0000xx
EPSBCL EGAD B RN,
OUTECS TFDO ooooooio EPZCS EGAZ 00101000
EP4CS Efa4 00101000
EPGCS EGAS oooo100
EPECS EfAG oooo100
OUTEBC TFD1 AN, EFPZBCH EGA0 DOO00K XX
EPZBCL EGA1 RN,
EP2BCH Ef84 0O0000EX
EP4BCL EGOE AN,
EPGBCH Eg8E 00000 XX
EPBBCL EB82 L e
EFPBBCH EGBC OO0
EPSBCL EGAC MO REK,
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F¥ register Address Default Value FX1 register Address Drefault Value
OUTTCS TFD2 0ooooo10 EFICS EgA3Z 00101000
EP4CS EgA4 00101000
EPBCS EdAS 0oooo100
EPBCS EdAG 0oooo100
OUTTBC TFD3 EE RS EPZBCH EG80 DO0DDAX
EPZBCL Ed81 RN,
EP4BCH Edf4 0O00D0Xx
EP4BCL EB8S5 RS
EPSBCH EGBE DO0DDXXX
EPEBCL Edo2 RS
EP8BCH EGBC 0O00D0XX
EP8BCL EGED RS
SUDRTRH TFD4 R R K, SUDPTRH EGB3 O K,
SUDPTRL FFDS R N SUDPTRL EdB4 KD
USBCS TFDB 00000100 USBCS EGBOD 0000000
TOGCTL TFOT ORI K, TOGCTL EGE3 X000000D
USBFRAMEL TFDB PO N, USBFRAMEL EGBS JORC N
USBFRAMEH TFDB ORI K, [ |USBFRAMEH EGB4 D00DDXX
FMNADDR TFDB PO RN, I |FNADDR EB8T DO 0K
USBPAIR TFODD 0000000
IMDTWVAL TFDE 01010111 EP10UTCFG EG10 10100000
EP1INCFG E&11 10100000
EPZCFG E@12 10100010
EP4CFG EG13 10100000
EPGCFG Ed14 11100010
EE8CFG EG15 11100000
OUTDTVAL TFDF 01010101 EF1OUTCFG EB10 10100000
EP1INCFG E&11 10100000
EPZCFG E812 10100010
EP4CFG EB13 10100000
EPBCFG EG14 11100010
EPSCFG EG15 11100000
IMISOVAL TFED 00ooD111 EP10UTCFG EG10 10100000
EF1INCEG E&11 10100000
EPZCFG EB12 10900010
EP4CFG EB13 10100000
EPBCFG EG14 11100010
EPSCFG EB15 11100000
OUTISOVAL TFE1 00ooD111 EP10OUTCFG EG10 10100000
EP1INCFG Ed11 10100000
EPZCFG EB12 10100010
EP4CFG EB13 10100000
EPBCFG EG14 11100010
EPSCFG EB15 11100000
FASTXFR TFEZ2 RN
AUTOPTRH TFE3 PN N AUTOPTRH o4 0ooooooo
AUTOPTRHZ 8D 00000000
AUTOPTRL TFE4 EE RS AUTOPTRLS 8B 00000000
AUTOPTRLZ SE 0ooooooo
AUTODATA TFES EE RS XAUTODATI EETE JOR R N
XAUTODATZ EBTC JOR R N
SETUPDAT TFEA8 RN [T |SETUPBUF EGBB R
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FX register Address Default Value FXA1 register Address Default Value

OUTBADDR TFFO OO0 EP2CFG Ef12 10100010
OUTGADDR TFF KOO0 Sreere oy o
OUT10ACDR TFF2 LRSS EPACEG ER1E 11100000
OUT11ADDR TFF3 OO0
OUT12ADDR TFF4 OO0
OUT13A0DR TFF5 OO0
OUT14ADDR TFF& OO0
OUT15ADDR TFFT RO
INBADDR TFF& 0K
IMBADDR TFF3 OO
IN1BADDR TFFA OO0
IM11ADDR TFFB OO
IN12ZADDR TFFC OO
IM13ADDR TFFD HOOOK
IN14ADDR TFFE FOOO0K
IN15ADDR TFFF K

UARTZ23D EG0Z 00000000
CPUCS [74] TFaz 0ooo REVID EG0A 00000001
USBCS [bit 7] TFDB 0 WAKEUPCS EG82 XX000101
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About the Author

Summary Name:

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

associated with the migration.
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trademarks or registered trademarks of Cypress in the United States and other countries. For a more complete list of Cypress trademarks, visit
cypress.com. Other names and brands may be claimed as property of their respective owners.
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