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EZ-USB FX2 Features

Cypress's EZ-USB FX2 is the world's first USB 2.0 integrated microcontroller. By integrating the USB 2.0 transceiver, SIE,
enhanced 8051 microcontroller and a programmable peripheral interface in a single chip, Cypress has created a very cost-
effective solution that provides superior time-to-market advantages. The ingenious architecture of FX2 results in data transfer
rates of 56 Mbytes per second, the maximum allowable USB 2.0 bandwidth, while still using a low-cost 8051 microcontroller in a
package as small as a 56 SSOP. Because it incorporates the USB 2.0 transceiver, the FX2 is more economical providing a smaller
footprint solution than USB 2.0 SIE or external transceiver implementations. With EZ-USB FX2, the Cypress Smart SIE handles
most of the USB 1.1 and 2.0 protocol in hardware, freeing the embedded microcontroller for application specific functions and
decreasing development time to ensure USB compatibility. The General Programmable Interface (GPIF) and Master / Slave
Endpoint FIFO (8 or 16 bit data bus) provides an easy and glueless interface to popular interfaces such as ATA, UTOPIA, EPP,
PCMCIA and most DSP/processors.

Three packages are defined for the family: 56 SSOP, 100 TQFP, and 128 TQFP.

=
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High Performance Micro

24 MHz Using Standard Tools
Ext. XTAL w/ lower power options
A
FX2 9
Y g
2 ]
5 5
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/0.5 (MR 12C
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CC | pLL /2'0 12/24/48 MHz, x Master
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1.5k < Including 2 UARTS
conn?clid T
« %l o I General
= ADDR (9) ) eneral
D+ ‘ 4 g —|}€\ Programmable I/F
<« ol Y GePF to ASIC/DSP or bus
UsB | ol ¢y 8.5 kB A A — rove) W~ standards such as
D-e—> xzc'SR Smart | \;— RAM ] CTL (6) ATAPI, EPP, etc.
usB <
Integrated 1.1/2.0
Full and High Speed Engine
XCVR _ — 4 KB TS Up to 96 MBytes/s
FIFO Burst Rate
Enhanced USB Core “Soft Configuration” FIFO and Endpoint Memory
Simplifies 8051 Core Easy Firmware Changes (Master or Slave Operation)

Figure 1-1. Block Diagram

» Single-chip integrated USB 2.0 Transceiver, Serial Interface Engine (SIE), and Enhanced 8051 Microprocessor
Soft: 8051 runs from internal RAM, which is:

—Downloaded via USB, or

—Loaded from EEPROM

* 4 programmable BULK / INTERRUPT / ISOCHRONOUS

» 8- 0or 16-bit external data interface

General Programmable Interface (GPIF)

— Allows direct connection to most parallel interfaces; 8- and 16-bit

— Programmable waveform descriptors and configuration registers to define waveforms
— Supports multiple Ready (RDY) inputs and Control (CTL) outputs

Integrated, industry standard 8051 with enhanced features:

— Up to 48-MHz clock rate

—Four clocks per instruction cycle

—Two UARTS
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— Three counter/timers

— Expanded interrupt system

— Two data pointers

3.3-volt operation

Smart Serial Interface Engine (SIE)

Vectored USB interrupts

Separate data buffers for the SETUP and DATA portions of a CONTROL transfer
Integrated 12c Compatible controller, runs at 100 or 400 kHz

48-MHz, 24-MHz, or 12-MHz 8051 operation

Four integrated FIFOs

—Brings glue and FIFOs inside for lower system cost

— Automatic conversion to and from 16-bit buses

— Master or Slave operation

—FIFOs can use externally supplied clock or asynchronous strobes
— Easy interface to ASIC and DSP ICs

Special Autovectors for FIFO and GPIF interrupts

Up to 40 general purpose I/Os
Three package options—128-pin TQFP, 100-pin TQFP, and 56-pin SSOP

2.0 Applications

DSL Modems

ATA Interface

* Memory Card Readers

» Legacy Conversion Devices
e Cameras

e Scanners

* Home PNA

* Wireless LAN

 MP3 Players

Networking

3.0 Functional Overview

3.1 USB Signaling Speed

FX2 operates at two of the three rates defined in the Universal Serial Bus Specification Revision 2.0, dated April 27, 2000:
* Full speed, with a signaling bit rate of 12 Mbits/s
 High speed, with a signaling bit rate of 480 Mbits/s

FX2 does not support the low-speed signaling mode of 1.5 Mbits/s.

3.2 8051 Microprocessor

The 8051 microprocessor embedded in the FX2 family has 256 bytes of register RAM, an expanded interrupt system, 3 tim-
er/counters and 2 UARTS.

321 8051 Clock Frequency
FX2 has an on-chip oscillator circuit that uses an external 24-MHz (+100 ppm) crystal with the following characteristics:
* Parallel resonant
* Fundamental mode
* 500 puW drive level
» 27-33 pF (5% tolerance) load capacitors

An on-chip PLL multiplies the 24-MHz oscillator up to 480 MHz, as required by the transceiver/PHY, and internal counters divide
it down for use as the 8051 clock. The default 8051 clock frequency is 48 MHz. If an EEPROM is connected and certain EEPROM
configuration bits are set, the 8051 can also run at 24 MHz or 12 MHz. The 8051 clock rate is set at boot time, as the EEPROM
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is read before the 8051 is out of reset. This rate cannot be modified once the 8051 is running. The 8051 may examine internal
register bits to determine the frequency at which it is operating.

The CLKOUT pin, which can be three-stated and inverted using internal control bits, outputs the 50% duty cycle 8051 clock, at
the selected 8051 clock frequency—48, 24, or 12 MHz.

3.2.2 UARTs

FX2 contains two standard 8051 UARTS, addressed via Special Function Register (SFR) bits. The UART interface pins are
available on separate I/O pins, and are not multiplexed with port pins.

UARTO and UART1 can operate using an internal clock at 230 KBaud with no more than 1% baud rate error. 230-KBaud operation
is achieved by an internally derived clock source that generates overflow pulses at the appropriate time. The internal clock adjusts
for the 8051 clock rate (48, 24, 12 MHz) such that it always presents the correct frequency for 230-KBaud operation.

NOTE: 115-KBaud operation is also possible by programming the 8051 SMODO or SMODL1 bits to a “1”, for UARTO and/or UART1,
respectively.

3.2.3 Special Function Registers (SFR)

Certain 8051 SFR addresses are populated to provide fast access to critical FX2 functions. These SFR additions are shown in
Table 3-1. Bold type indicates non-standard, enhanced 8051 registers.

The two SFR rows that end with “0” and “8" contain bit-addressable registers. The four I/O ports A-D use the SFR addresses
used in the standard 8051 for ports 0—3, which are not implemented in FX2.

Because of the faster and more efficient SFR addressing, the FX2 I/O ports are not addressable in external RAM space (using
the MOVX instruction).

3.3 1°C Compatible Bus

FX2 supports the 1’c compatible bus as a master only at 100/400 kblts/s SCL and SDA pins have open-drain outputs and
hysteresis inputs. These signals must be pulled up to 3.3V, even if no 1°C compatible device is connected.

3.4 Buses
All packages: 8- or 16-bit “FIFO” bidirectional data bus, multiplexed on 1/O ports B and D.
128-pin package: adds 16-bit output-only 8051 address bus, 8-bit bidirectional data bus.
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Table 3-1. Special Function Registers

I
Wy,
@)

X 8x 9x AX Bx Cx Dx Ex Fx
0 I0A 10B I0C 10D SCON1 PSwW ACC B
1 SP EXIF INT2CLR IOE SBUF1

2 DPLO MPAGE INTACLR OEA

3 DPHO OEB

4 DPL1 OEC

5 DPH1 OED

6 DPS OEE

7 PCON

8 TCON SCONO IE IP T2CON EICON EIE EIP
9 TMOD SBUFO

A TLO APTR1H EPSTAT EPO1STAT RCAP2L

B TL1 APTR1L EP24FLGS GPIFTRIG RCAP2H

C THO AUTODAT1 EP68FLGS TL2

D TH1 APTR2H SGLDATH TH2

E CKCON APTR2L SGLDATLX

F SPC_FNC AUTODAT?2 APTRSETUP SGLDATLNOX

35 USB Boot Methods

During the power-up sequence, internal logic checks the 1’c compatible port for the connection of an EEPROM whose first byte
is either OxCO or 0xC2. If found, it uses the VID/PID/DID values in the EEPROM in place of the internally stored values (0xCO0),
or it boot-loads the EEPROM contents into internal RAM (0xC2). If no EEPROM is detected, FX2 enumerates using internally
stored descriptors. The default ID values for FX2 are VID/PID/DID (0x04B4, 0x8613, 0x0000).

NOTE: The I°C compatible bus SCL and SDA pins must be pulled up, even if an EEPROM is not connected. Otherwise this
detection method does not work properly.

3.6 Interrupt System

3.6.1 INT2 Interrupt Request & Enable Registers

FX2 implements an autovector feature for INT2 and INT4. There are 27 INT2 (USB) vectors, and 14 INT4 (FIFO/GPIF) vectors.
See FX2 TRM for more details.

3.7 Reset and Wakeup

3.7.1 Reset Pin

An input pin (RESET#) resets the chip. This pin has hysteresis and is active LOW. The internal PLL stabilizes approximately 200
us after Ve has reached 3.3 volts. Typically, an external RC network (R=100k, C=0.1 uF) is used to provide the RESET# signal.

3.7.2 Wake Up Pins

The 8051 puts itself and the rest of the chip into a power-down mode by setting PCON.0=1. This stops the oscillator and PLL.
When WAKEUP is asserted by external logic, the oscillator restarts and after the PLL stabilizes, and the 8051 receives a wakeup
interrupt. This applies whether or not FX2 is connected to the USB.
The FX2 exits the power down (USB suspend) state using one of the following methods:

» USB bus signals resume

» External logic asserts the WAKEUP pin

» External logic asserts the PA3/WU2 pin

The second wakeup pin, WU2, can also be configured as a general purpose I/O pin. This allows a simple external R-C network
to be used as a periodic wakeup source.
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3.8 Program/Data RAM

3.8.1 Size
The FX2 has 8 kbytes of internal program/data RAM, where PSEN#/RD# signals are internally ORed to allow the 8051 to access
it as both program and data memory. No USB control registers appear in this space.

Two memory maps are shown in the following diagrams:
Figure 3-1. Internal Code Memory, EA=0
Figure 3-2. External Code Memory, EA=1

3.8.2 Internal Code Memory, EA=0

This mode implements the internal 8 kbytes block of RAM (starting at 0) as combined code and data memory. When external
RAM or ROM is added, the external read and write strobes are suppressed for memory spaces that exist inside the chip. This
allows the user to connect a 64-kbyte memory without requiring address decodes to keep clear of internal memory spaces.

Only the internal 8kbytes and scratch pad 0.5 kbytes RAM spaces have the following access:
» USB download
» USB upload

» SetupData Pointer
. I’C compatible interface boot load

Inside FX2 Outside FX2

FFFF r— — — 7

7.5kbytes | |

US B regs and (OK to populate

4k EP buffers data memory

(RD#,WR#) here--RD#/WR#
E200 | str(_)bes are not |
ELFF™ 0 5kbytes RAM | active) |
E000| Data (RD#,WR#)*

56 kbytes
External
48 kbytes Code
External Memory
Data (PSEN#)
Memory
(RD#,WR#)

strobes are not PSEN# strobe

IFFFE — — — 7
| | |
(Ok to populate (OK to populate
| gmtes | data memory | program
| Code & Data | here--RD#/WR# | memory here --
ﬁPSEN#,RD#,WR#T

active) | is not active)

|

|

|

|

| | | |
oooOL — _— __ 1 |
Data Code

*SUDPTR, USB upload/download, 12C compatible interface boot access

Figure 3-1. Internal Code Memory, EA=0
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External Code Memory, EA=

1

The bottom 8 kbytes of program memory is external, and therefore the bottom 8 kbytes of internal RAM is accessible only as data

memory.

Inside FX2 Outside FX2
FFFF r— — — 7
7.5 kbytes | |
USB regs and (OK to populate
4k EP buffers | datamemory |
(RD#,WR#) here—RD#/WR#
E200 | strobes are not |
E1FF[ 0.5 kbytes RAM | active) |
E000 | Data (RD#,WR#)*
48 kbytes
External
Data 64 kbytes
Memory External
(RD#,WR#) Code
Memory
(PSEN#)
1FFFC — — — 7
| |
|  8kbytes | (Ok to populate
RAM data memory
| Data | here--RD#/WR#
(RD#WR#)* Strqbes are not
| | active)
| |
0000,
Data Code

*SUDPTR, USB upload/download, 12C compatible interface boot access

Figure 3-2. External Code Memory, EA=1

10
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9 Register Addresses
FFFF
4 kbytes EP2-EP8 buffers
(8x512)
FO00
EFFF|
2 kbytes RESERVED
E800
E7FF
E7CO 64 bytes EP1IN
E7BF
E780 64 bytes EP10UT
E77F
E740 64 bytes EPO IN/OUT
E73F
E700 64 bytes RESERVED
E6FF
256 bytes Registers
E600
ESFFl 384 bytes RESERVED
E480
B47F 128 bytes GPIF Waveforms
E400
E3FF|
512 bytes RESERVED
E200
E1FF
512 bytes
E000 8051 xdata RAM

Figure 3-3. Data RAM

3.10 Endpoint RAM

3.10.1 Size
» 3x64 bytes (Endpoints 0 and 1)
» 8x512 bytes (Endpoints 2,4,6,8)
3.10.2 Organization
* EPO Bidirectional endpoint zero, 64-byte buffer.
* EP1IN, EP10OUT 64-byte buffers, bulk or interrupt
« EP2,4,6,8 Eight 512-byte buffers, bulk, interrupt, or isochronous. EP2 & 6 can be either double, triple, or quad

buffered. For High-Speed endpoint configuration options see Figure 3-4.

3.10.3 Setup Data Buffer
A separate 8-byte buffer at OXE6B8-OXE6BF holds the SETUP data from a CONTROL transfer.
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3.10.4 Endpoint Configurations (High speed mode)
EPO IN&OUT[ 64 | [ 64 ] [ 64 ] 64 |
EPLIN|[ 64 | [ 64 ] [ 64 ] 64 |
EP1OUT[ 64 | [ 64 ] [ 64 ] 64 |
512 512 512
EP2 1024 1024 1024
512 512 EP2|| 512
P2 || EP2 | =] 12 F—] —]
512 512
EP4 1024 1024 1024
512 512 512 EP2
512 512 e EP6Il 512
EP6 1024 1024 1024
512 512 512
EPe (| EP6| = ||
512 512 512 512
EP8 1024 P8 P8 1024
512 512 512 512

Figure 3-4. Endpoint Configuration

Endpoints 0 and 1 are the same for every configuration. Endpoint zero is the only CONTROL endpoint, and endpoint 1 can be
either BULK or INTERRUPT. To the left of the vertical line, the user may pick different configurations for EP2&4 and EP6&8, since
none of the 512 byte buffers are combined between these endpoint groups. An example endpoint configuration would be:
EP2—1024 double buffered; EP6—512 quad buffered.

To the right of the vertical line, buffers are shared between EP2-8, and therefore only entire columns may be chosen.

3.10.5 Default Full-Speed Alternate Settings

Table 3-2. Default Full-Speed Alternate Settings

Alternate Setting | O 1 2 3

ep0 64 | 64 64 64

eplout 0 | 64 bulk 64 int 64 int

eplin 0 | 64 bulk 64 int 64 int

ep2 0 | 64 bulk out (2x) | 64 int out (2x) 64 iso out (2x)
ep4 0 | 64 bulk out (2x) | 64 bulk out (2x) | 64 bulk out (2x)
ep6 0 | 64 bulkin (2x) 64 int in (2x) 64 iso in (2x)
ep8 0 | 64 bulkin (2x) 64 bulk in (2x) 64 bulk in (2x)

NOTE: “0” means “not implemented”
NOTE: “2x” means “double buffered”

12
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3.10.6 Default High-Speed Alternate Settings

Table 3-3. Default High-Speed Alternate Settings

Alternate Setting | 0 1 2 3

ep0 64 | 64 64 64

eplout 0 | 512 bulk* 64 int 64 int

eplin 0 | 512 bulk* 64 int 64 int

ep2 0 | 512 bulk out (2x) | 512 int out (2x) 512 iso out (2x)
ep4 0 | 512 bulk out (2x) | 512 bulk out (2x) | 512 bulk out (2x)
ep6 0 | 512 bulk in (2x) 512 intin (2x) 512 iso in (2x)
ep8 0 | 512 bulk in (2x) 512 bulk in (2x) 512 bulk in (2x)

NOTE: “0” means “not implemented”

NOTE: “2x” means “double buffered”

*Note: Even though these buffers are 64 bytes, they are reported as 512 for USB 2.0 compliance. The user must never transfer
packets larger than 64 bytes to EP1.

3.11 External FIFO interface

3.11.1 Architecture

The FX2 slave FIFO architecture has eight 512-byte blocks in the endpoint RAM which directly serve as FIFO memories, and are
controlled by FIFO control signals (such as IFCLK, SLRD, SLWR, SLOE, PKTEND, and flags).

In operation, some of the eight RAM blocks fill or empty from the SIE, while the others are connected to the I/O transfer logic.
The transfer logic takes two forms, the GPIF for internally generated control signals, or the slave FIFO interface for externally
controlled transfers.

3.11.2 Master/Slave Control Signals

The FX2 endpoint FIFOS are implemented as eight physically distinct 256x16 RAM blocks. The 8051/SIE can switch any of the
RAM blocks between two domains, the USB(SIE) domain and the 8051-1/0O Unit domain. This switching is done virtually instan-
taneously, giving essentially zero transfer time between “USB FIFOS” and “Slave FIFOS.” Since they are physically the same
memory, no bytes are actually transferred between buffers.

At any given time, some RAM blocks are filling/emptying with USB data under SIE control, while other RAM blocks are available
to the 8051 and/or the 1/O control unit. The RAM blocks operate as single-port in the USB domain, and dual-port in the 8051-1/0
domain. The blocks can be configured as single, double, triple, or quad buffered as previously shown.

The 1/O control unit implements either an internal-master (M for master) or external-master (S for Slave) interface.

In Master (M) mode, the GPIF internally controls FIFOADR[1..0] to select a FIFO. The RDY pins (two in the 56-pin package, six
in the 100-pin and 128-pin packages) can be used as flag inputs from an external FIFO or other logic if desired. The GPIF can
be run from either an internally derived clock or externally supplied clock (IFCLK), at a rate that transfers data up to 96 Mega-
bytes/s (48 MHz).

In Slave (S) mode, the FX2 accepts either an internally derived clock or externally supplied clock (IFCLK, max. frequency 48
MHz) and SLRD, SLWR, SLOE, PKTEND signals from external logic. Each endpoint can individually be selected for byte or word
operation by an internal configuration bit, and a Slave FIFO Output Enable signal SLOE enables data of the selected width.
External logic must insure that the output enable signal is inactive when writing data to a slave FIFO. The slave interface can also
operate asynchronously, where the SLRD and SLWR signals act directly as strobes, rather than a clock qualifier as in synchronous
mode.

3.11.3 GPIF and FIFO clock rates

An 8051 register bit selects one of two frequencies for the internally supplied interface clock: 30 MHz and 48 MHz. Alternatively,
an externally supplied clock, of up to 48 MHz, feeding the IFCLK pin can be used as the interface clock. IFCLK can be configured
to function as an output clock when the GPIF and FIFOs are internally clocked. An output enable bit in the IFCONFIG register
turns this clock output off, if desired.
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GPIF

The GPIF is a flexible 8- or 16-bit parallel interface driven by a user-programmable finite state machine. It allows the CY7C68013
to perform local bus mastering, and can implement a wide variety of protocols such as ATA interface, printer parallel port, and
Utopia.

The GPIF has six programmable control outputs (CTL), nine address outputs (GPIFADRX), and six general purpose ready inputs
(RDY). The data bus width can be 8 or 16 bits. Each GPIF vector defines the state of the control outputs, and determines what
state a ready input (or multiple inputs) must be before proceeding. The GPIF vector can be programmed to advance a FIFO to
the next data value, advance an address, etc. A sequence of the GPIF vectors make up a single waveform that will be executed
to perform the desired data move between the CY7C68013 and the external design.

w
-
I\) |

3.12.1 Six Control OUT Signals

The 100- and 128-pin packages bring out all six Control Output pins (CTLO-CTL5). The 8051 programs the GPIF unit to define
the CTL waveforms. The 56-pin package brings out three of these signals, CTLO—CTL2. CTLx waveform edges can be pro-
grammed to make transitions as fast as once per clock (20.8 ns using a 48-MHz clock).

3.12.2 Six Ready IN Signals

The 100- and 128-pin packages bring out all six Ready inputs (RDY0—-RDY5). The 8051 programs the GPIF unit to test the RDY
pins for GPIF branching. The 56-pin package brings out two of these signals, RDY0-1.

3.12.3 Nine GPIF Address OUT signals

Nine GPIF address lines are available in the 100- and 128-pin packages, GPIFADR[8..0]. The GPIF address lines allow indexing
through up to a 512 byte block of RAM. If more address lines are needed, /O port pins can be used.

3.12.4 Long Transfer Mode

In master mode, the 8051 appropriately sets two FIFO transaction count registers (EPXTCH and EPXTCL, where x is either 2, 4,
6, or 8) for unattended transfers of up to 65,536 bytes. The GPIF automatically throttles data flow to prevent under or overflow
until the full number of requested transactions complete.

3.13 USB Uploads and Downloads

The core has the ability to directly edit the data contents of the internal 8 kbytes RAM and of the internal 512 bytes scratch pad
RAM via a vendor specific command. This capability is normally used when “soft” downloading user code and is available only
to and from internal RAM, whether the 8051 is held in reset or running. The available RAM spaces are 8 kbytes from 0x0000-
O0x1FFF (code/data) and 512 bytes from OXE000-OxE1FF (scratch pad RAM).

Note: A “loader” running in internal RAM can be used to transfer downloaded data to external memory.

3.14  Autopointer Access

FX2 provides two identical autopointers. They are similar to the internal 8051 data pointers, but with an additional feature: they
can optionally increment a pointer address after every memory access. This capability is available to and from both internal and
external RAM. The autopointers are available in SFRs and external FX2 registers, under control of a mode bit (APTRSETUP).
When using the SFR autopointer registers the available RAM spaces are internal only: 8 kbytes from 0x0000-Ox1FFF and 512
bytes from OXEO00-OxE1FF. Using the external FX2 autopointer access (at 0OXE67B-0xE67C) allows the autopointer to access all
RAM, internal and external to the part. Also, the autopointers can point to any FX2 register or endpoint buffer space. When
autopointer access to external memory is enabled, location OXE67B and OXE67C in XDATA and PDATA space cannot be used.

3.15 I°C Compatible Controller

FX2 has one I°C compatible port that is driven by two internal controllers, one that automatically operates at boot time to load
VID/PID/DID and configuration information, and another that the 8051, once running, uses to control external 1°’c compatible
devices. The 1°C compatible port operates in master mode only.

3.15.1 I2C Compatible Port Pins

The 1C compatible pins SCL and SDA must have external 2.2-kQ pull-up resistors. External EEPROM device address pins must
be configured properly. See Figure 3-4 for configuring the device address pins.
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Table 3-4. Strap Boot EEPROM Address Lines to These Values

Example
Bytes EEPROM A2 Al A0
16 24L.C00* N/A N/A N/A
128 24LC01 0 0 0
256 24L.C02 0 0 0
4K 24L.C32 0 0 1
8K 24L.C64 0 0 1

* This EEPROM does not have address pins

3.152 I2C Compatible Interface Boot Load Access

At power-on reset the 1°c compatible interface boot loader will load the VID/PID/DID and up to 8 kbytes of program/data. The
available RAM spaces are 8 kbytes from 0x0000-Ox1FFF and 512 bytes from OXE0Q00-OXE1FF. The 8051 will be in reset. 1’c
compatible interface boot loads only occur after power-on reset.

3.153 I2C Compatible Interface General Purpose Access

The 8051 can control peripherals connected to the 1°Cc compatible bus using the I2CTL and I12DAT registers. FX2 provides 1’C
compatible master control only, it is never an 1°c compatible slave.

4.0 Pin Assignments

Figure 4-1 identifies all signals for the three package types. The following pages illustrate the individual pin diagrams, plus a
combination diagram showing which of the full set of signals are available in the 128-, 100-, and 56-pin packages.

The 56-pin package is the lowest-cost version. The signals on the left edge of the 56-pin package in Figure 4-1 are common to
all versions in the FX2 family. Three modes are available in all package versions: Port, GPIF master, and Slave FIFO. These
modes define the signals on the right edge of the diagram. The 8051 selects the interface mode using the IFCONFIG[1:0] register
bits. Port mode is the power-on default configuration.
The 100-pin package adds functionality to the 56-pin package by adding these pins:

» PORTC or alternate GPIFADR([7...0] address signals

» PORTE or alternate GPIFADRS8 address signals and 7 more 8051 signals

» 3 GPIF Control signals

» 4 GPIF Ready signals
Nine 8051 signals (two UARTS, three timer inputs, INT4,and INT5#)

* BKPT, RD#, WR#
The 128-pin package is the full version, adding the 8051 address and data buses plus control signals. Note that two of the required
signals, RD# and WR#, are present in the 100-pin version. In the 100-pin and 128-pin versions, an 8051 control bit can be set to
pulse the RD# and WR# pins when the 8051 reads from/writes to PORTC.
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Port GPIF Master Slave FIFO
PD7 | < FD[15] k> FD[15]
PD6 |< FD[14] ks FD[14]
PD5 | < FD[13] k> FD[13]
PD4 | < FD[12] > FD[12]
PD3 |< FD[11] > FD[11]
PD2 | FD[10] k> FD[10]
PD1 |¢ FD[9] ks FD[9]
PDO |< FD[8] > FD[8]
PB7 | < FD[7] > FD[7]
PB6 | < FD[6] k> FD[6]
PB5 | <> FD[5] k> FD[5]
PB4 | < FD[4] ks FD[4]
PB3 | FD[3] > FD[3]
PB2 | < FD[2] & FD[2]
PB1 | < FD[1] k> FD[1]
56 PBO | FD[0] L5 FD[O]
P ey RDY0 <~ k SLRD
— »|RESET# RDY1<— K- SLWR
—» | WAKEUP#

CTLO — > FLAGA
<+— CTL1 —> — FLAGB
<«—> 28,& CTL2 —> 1S FLAGC

INTO#/PAO | INTO#/PAO > INTO#/ PAO
<+—» | IFCLK INT1#/PAL1 | INT1#/PA1 - INT1#/ PAL
<4— | CLKOUT PA2 | PA2 K- SLOE

WU2/PA3 | WU2/PA3 =~ WU2/PA3
<4—» | DPLUS PA4 | PA4 & FIFOADRO
<4+—p» | DMINUS PA5 | PAS K- FIFOADR1
PA6 | PA6 K- PKTEND
PA7 | PA7 1> PA7/FLAGD
—> CTL3
—> CTL4
> CTL5
< RDY2
< RDY3
< RDY4
100 < RDY5
<4— | BKPT

I I

l

PORTC7/GPIFADR7
PORTC6/GPIFADR6
PORTC5/GPIFADRS

PORTCH/GPIFADRS oo by
TxDO 1

PORTC2/GPIFADR2 RXD1 M——

PORTC1/GPIFADRL XL

PORTCO/GPIFADRO _

INT4 J¢———
INTS# ——

PE7/GPIFADRS

PE6/T2EX TIMER2 14

PE5/INT6 TIMER1 1——

PE4/RxD10UT TIMERO ¢——

PE3/RXxDOOUT

PE2/T20UT - = _RIS#_

PEL/TIOUT | 1

PEO/TOOUT | WR#-:;

I

D7 cs#l

D6 | OE#|

D5 | PSEN# >

D4 e -

Bg A5l
Al4]

Di a3
A12 ]
amil—3
ALOL—»

128 AdT—
Asl
A7 ]
a3
A5l
v
EA nsl—3
ALy
ALl
AL

Figure 4-1. Signals
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RDYO/*SLRD RESET# 20
RDY1/*SLWR cTLs 8
RDY2 A3 [ 97 ]
RDY3 A2 %6 ]
RDY4 A1 155
RDY5 A0 94
AVCC GND %3]
XTALOUT PA7FFLAGD |92
XTALIN PAG/PKTEND 2L
AGND PA5/FIFOADR1 22
NC PA4/FIFOADRO |89 ]
NC D7 881
NC D6 871
VCC D5 |86 ]
DPLUS CY7C68013 PA3FWU2 |85 ]
DMINUS 128-pin TQFP PA2/*SLOE |24
GND PAL/INT1# |88
A1l PAO/INTO# |82
A12 vee e
A13 GND I8
Al4 PC7/GPIFADR7 |22
A15 PC6/GPIFADRG |78
vce PC5/GPIFADRS |77
GND PC4/GPIFADR4 |75 ]
INT4 PC3/GPIFADR3 |75
TO PC2/GPIFADR2 |72
T1 PC1/GPIFADR1 -]
T2 PCO/GPIFADRO |72
IFCLK CTL2FLAGC 1]
RESERVED cTLELAGE 0
BKPT CTLOMFLAGA J52]
EA vee fsel
SCL cTL4 7]
SDA cTL3 %61
OE# GND 152
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Figure 4-2. CY7C68013 128-pin TQFP Pin Assignment

* denotes programmable polarity.
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Figure 4-3. CY7C68013 100-pin TQFP Pin Assignment
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PD5/FD13 PD4/FD12
PD6/FD14 PD3/FD11

PD7/FD15 PD2/FD10
GND PD1/FD9
CLKOUT PDO/FD8
Y/ele *WAKEUP
GND vcce
RDYO0/*SLRD RESET#
GND
PA7/*FLAGD
PAB/PKTEND

RDY1/*SLWR

AVCC
XTALOUT
XTALIN
AGND
VCC
DPLUS
DMINUS
GND
VCC
GND
IFCLK
RESE
SCL

SDA
VCC

PA5/FIFOADR1
PA4/FIFOADRO
PA3/*WU2
PA2/*SLOE
PAL/INT1#

PAO/INTO#
VCC

kil El el el el 5 e s 9 e el

CTL2/*FLAGC

CTL1/*FLAGB
CTLO/*FLAGA

GND

4l el ] ] ] ] e 4 e el A 4 ]

RVED
CY7C68013
56-pin SSOp  VCC
ND
PBO/FDO PB7/FD7
PB1/FD1 PB6/FD6
PB2/FD2 PBS/FD5
PB3/FD3 PB4/FD4

Figure 4-4. CY7C68013 56-

* denotes pro

pin SSOP Pin Assignment

grammable polarity.
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4.1 CY7C68013 Pin Descriptions

Table 4-1. FX2 Pin Descriptions

128 | 100 | 56 Name Type Default Description

10 9 10 |AvVCC Power N/A Analog V. This signal provides power to the analog section of
the chip.

13 12 13 |AGND Power N/A Analog Ground. Connect to ground with as short a path as possi-
ble.

19 18 16 |USBD- 1/0/z z USB D- Signal. Connect to the USB D- signal.

18 17 15 |USBD+ 1/0/z 4 USB D+ Signal. Connect to the USB D+ signal.

94 A0 Output L 8051 Address Bus. This busis driven at all times. When the 8051

95 Al Output L is addressing internal RAM it reflects the internal address.

96 A2 Output L

97 A3 Output L

117 A4 Output L

118 A5 Output L

119 A6 Output L

120 A7 Output L

126 A8 Output L

127 A9 Output L

128 A10 Output L

21 All Output L

22 Al2 Output L

23 Al3 Output L

24 Al4 Output L

25 Al5 Output L

59 DO 1/0/z z 8051 Data Bus. This bidirectional bus is high-impedance when in-

60 D1 /O/Z 7 active, input for bus reads, and output for bus writes. The data bus
is used for external 8051 program and data memory. The data bus

61 D2 1/10/Z Z is active only for external bus accesses, and is driven LOW in sus-

62 D3 110/Z z |pend

63 D4 I/0/Z z

86 D5 I/0/Z z

87 D6 I/0/Z z

88 D7 I/0/Z z

39 PSEN# Output H Program Store Enable. This active-LOW signal indicates an 8051
code fetch from external memory. It is active for program memory
fetches from 0x2000-OxFFFF when the EA pin is LOW, or from
0x0000-0xFFFF when the EA pin is HIGH.

34 28 BKPT Output L Breakpoint. This pin goes active (HIGH) when the 8051 address
bus matches the BPADDRHI/L registers and breakpoints are en-
abled in the BREAKPT register (BPEN=1). If the BPPULSE bit in
the BREAKPT register is HIGH, this signal pulses HIGH for eight
12/24/48-MHz clocks. If the BPPULSE bit is LOW, the signal re-
mains HIGH until the 8051 clears the BREAK bit (by writing 1 to it)
in the BREAKPT register.

99 77 49 |RESET# Input N/A Active LOW Reset. Resets the entire chip. This pin is normally tied
to V¢ through a 100K resistor, and to GND through a 0.1-pF ca-
pacitor.
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Table 4-1. FX2 Pin Descriptions (continued)
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CY7C68013

128

100

56

Name

Type

Default

Description

35

EA

Input

N/A

External Access. This pin determines where the 8051 fetches code
between addresses 0x0000 and Ox1FFF. If EA=0 the 8051 fetches
this code fromits internal RAM. IF EA=1 the 8051 fetches this code
from external memory.

12

12

XIN

Input

N/A

Crystal Input. Connect this signal to a 24-MHz parallel-resonant,
fundamental mode crystal and 20-pF capacitor to GND.

11

XOuT

Output

N/A

Crystal Output. Connect this signal to a 24-MHz parallel-resonant,
fundamental mode crystal and 20-pF capacitor to GND.

A

CLKOUT

o/z

48 MHz

12-, 24- or 48-MHz clock, phase locked to the 24-MHz input clock.
Output frequency is set by an external EEPROM bit (Config3.2). If
no EEPROM is connected to the I1°C compatible port (but the re-
quired pull-up resistors are present), the 8051 defaults to 48-MHz
operation. The 8051 may three-state this output by setting
CPUCS.1=1. The CLKOUT pin may be inverted by setting the boot
EEPROM bit CONFIG0.1=1.

>

40

PAO or
INTO#

I/0/Z

(PAD)

Multiplexed pin whose function is selected by:

PORTACFG.0

PAO is a bidirectional 10 port pin.

INTO# is the active-LOW 8051 INTO interrupt input signal, which is
either edge triggered (ITO = 1) or level triggered (ITO = 0).

83

68

41

PA1 or
INT1#

I/0/Z

(PAL)

Multiplexed pin whose function is selected by:

PORTACFG.1

PA1 is a bidirectional 10O port pin.

INT1# is the active-LOW 8051 INT1 interrupt input signal, which is
either edge triggered (IT1 = 1) or level triggered (IT1 = 0).

84

69

42

PA2 or
SLOE

I/0/Z

(PA2)

Multiplexed pin whose function is selected by two bits:
IFCONFIGJ1:0].

PA2 is a bidirectional 10 port pin.

SLOE is an input-only output enable with programmable polarity
(FIFOPOLAR.4) for the slave FIFOs connected to FD[0..7] or
FDI[0..15].

85

70

43

PA3 or
wu2

I/0/Z

(PA3)

Multiplexed pin whose function is selected by:

WAKEUPR7 and OEA.3

PA3 is a bidirectional /O port pin.

WU2 is an alternate source for USB Wakeup, enabled by WU2EN
bit (WAKEUP.1) and polarity set by WU2POL (WAKEUP.4). If the
8051 is in suspend and WU2EN=1, a transition on this pin starts up
the oscillator and interrupts the 8051 to allow it to exit the suspend
mode. Asserting this pin inhibits the chip from suspending, if
WU2EN=1.

89

71

44

PA4 or
FIFOADRO

I/0/Z

(PA4)

Multiplexed pin whose function is selected by the following bits: IF-
CONFIG[1..0].

PA4 is a bidirectional /O port pin.

FIFOADRO is an input-only address select for the slave FIFOs con-
nected to FD[0..7] or FDJ[0..15].

90

72

45

PA5 or
FIFOADR1

I/10/Z

(PA5)

Multiplexed pin whose function is selected by the following bits: IF-
CONFIG[1..0].

PA5 is a bidirectional /O port pin.

FIFOADRL1 is an input-only address select for the slave FIFOs con-
nected to FD[0..7] or FDJ[0..15].
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Table 4-1. FX2 Pin Descriptions (continued)
128 | 100 | 56 Name Type Default Description
91 73 46 |PA6 or 1/0/z I Multiplexed pin whose function is selected by the IFCONFIG[1:0]
PKTEND (PA6) | bits.
PAG6 is a bidirectional /O port pin.
PKTEND is an input-only packet end with programmable polarity
(FIFOPOLAR.5) for the slave FIFOs connected to FD[0..7] or
FDI[0..15].
92 74 47 |PA7 or 1/0/z I Multiplexed pin whose function is selected by the IFCONFIG[1:0]
FLAGD (PA7) |and PORTACFG.7 bits.
PA7 is a bidirectional /O port pin.
FLAGD is a programmable slave-FIFO output status flag signal.
Port B
44 34 25 [PBOor 1/0/z I Multiplexed pin whose function is selected by the following bits:
FDI[0] (PBO) |IFCONFIGI1..0].
PBO is a bidirectional 1/O port pin.
FDI[0] is the bidirectional FIFO/GPIF data bus.
45 35 26 |[PBlor 1/0/z I Multiplexed pin whose function is selected by the following bits:
FD[1] (PB1) |IFCONFIGI1..0].
PB1 is a bidirectional I/O port pin.
FD[1] is the bidirectional FIFO/GPIF data bus.
46 36 27 |PB2or 1/0/z I Multiplexed pin whose function is selected by the following bits:
FDI[2] (PB2) |IFCONFIGI1..0].
PB2 is a bidirectional I/O port pin.
FDJ[2] is the bidirectional FIFO/GPIF data bus.
a7 37 28 |[PB3or 1/0/z I Multiplexed pin whose function is selected by the following bits:
TXD1 or (PB3) |IFCONFIGI1..0].
FD[3] PB3 is a bidirectional I/O port pin.
FDI[3] is the bidirectional FIFO/GPIF data bus.
54 44 29 |(PB4or 1/0/z I Multiplexed pin whose function is selected by the following bits:
FD[4] (PB4) |IFCONFIGI1..0].
PB4 is a bidirectional 1/O port pin.
FD[4] is the bidirectional FIFO/GPIF data bus.
55 45 30 [PB5or 1/0/z I Multiplexed pin whose function is selected by the following bits:
FD[5] (PB5) | IFCONFIGI1..0].
PB5 is a bidirectional 1/O port pin.
FD[5] is the bidirectional FIFO/GPIF data bus.
56 46 31 [PB6or 1/0/z I Multiplexed pin whose function is selected by the following bits:
FD[6] (PB6) |IFCONFIGI1..0].
PB6 is a bidirectional I/O port pin.
FD[6] is the bidirectional FIFO/GPIF data bus.
57 a7 32 |PB7or 1/0/z I Multiplexed pin whose function is selected by the following bits:
FD[7] (PB7) |IFCONFIGI1..0].
PB7 is a bidirectional I/O port pin.
FD[7] is the bidirectional FIFO/GPIF data bus.
PORT C
72 57 PCO or 1/0/z I Multiplexed pin whose function is selected by PORTCCFG.0
GPIFADRO (PC0O) |PCOis a bidirectional I/O port pin.
GPIFADRO is a GPIF address output pin.
73 58 PC1 or 1/0/z I Multiplexed pin whose function is selected by PORTCCFG.1
GPIFADR1 (PC1) |PC1is a bidirectional I/O port pin.
GPIFADR1 is a GPIF address output pin.
74 59 PC2 or 1/0/z I Multiplexed pin whose function is selected by PORTCCFG.2
GPIFADR2 (PC2) |PC2is a bidirectional I/O port pin.
GPIFADRZ2 is a GPIF address output pin.
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Table 4-1. FX2 Pin Descriptions (continued)
128 | 100 | 56 Name Type Default Description
75 60 PC3 or 1/0/z I Multiplexed pin whose function is selected by PORTCCFG.3
GPIFADR3 (PC3) |PC3is a bidirectional I/O port pin.
GPIFADR3 is a GPIF address output pin.
76 61 PC4 or 1/0/z I Multiplexed pin whose function is selected by PORTCCFG.4
GPIFADR4 (PC4) |PC4is a bidirectional I/O port pin.
GPIFADRA4 is a GPIF address output pin.
77 62 PCS5 or 1/0/z I Multiplexed pin whose function is selected by PORTCCFG.5
GPIFADR5 (PC5) |PC5is a bidirectional I/O port pin.
GPIFADRS is a GPIF address output pin.
78 63 PC6 or 1/0/z I Multiplexed pin whose function is selected by PORTCCFG.6
GPIFADRG6 (PC6) |PC6 is a bidirectional I/O port pin.
GPIFADRSG is a GPIF address output pin.
79 64 PC7 or 1/0/z I Multiplexed pin whose function is selected by PORTCCFG.7
GPIFADR7 (PC7) |PC7 s a bidirectional I/O port pin.
GPIFADRY is a GPIF address output pin.
PORT D
102 | 80 52 |PDO or 1/0/z I Multiplexed pin whose function is selected by the IFCONFIG[1..0]
FD[8] (PD0O) |and EPXFIFCFG.0 (wordwide) bits.
FDI[8] is the bidirectional FIFO/GPIF data bus.
103 | 81 53 |[PD1lor 1/0/z I Multiplexed pin whose function is selected by the IFCONFIG[1..0]
FD[9] (PD1) |and EPxFIFCFG.0 (wordwide) bits.
FDI[9] is the bidirectional FIFO/GPIF data bus.
104 | 82 54 |PD2 or 1/0/z I Multiplexed pin whose function is selected by the IFCONFIG[1..0]
FD[10] (PD2) |and EPxFIFCFG.0 (wordwide) bits.
FD[10] is the bidirectional FIFO/GPIF data bus.
105 | 83 55 |PD3or 1/0/z I Multiplexed pin whose function is selected by the IFCONFIG[1..0]
FD[11] (PD3) |and EPxFIFCFG.0 (wordwide) bits.
FD[11] is the bidirectional FIFO/GPIF data bus.
121 | 95 56 |PD4 or 1/0/z I Multiplexed pin whose function is selected by the IFCONFIG[1..0]
FD[12] (PD4) |and EPXFIFCFG.0 (wordwide) bits.
FD[12] is the bidirectional FIFO/GPIF data bus.
122 | 96 1 |PD5or 1/0/z I Multiplexed pin whose function is selected by the IFCONFIG[1..0]
FD[13] (PD5) |and EPxFIFCFG.0 (wordwide) bits.
FD[13] is the bidirectional FIFO/GPIF data bus.
123 | 97 2 |PD6 or 1/0/z I Multiplexed pin whose function is selected by the IFCONFIG[1..0]
FD[14] (PD6) |and EPxFIFCFG.0 (wordwide) bits.
FD[14] is the bidirectional FIFO/GPIF data bus.
124 | 98 3 |PD7or 1/0/z I Multiplexed pin whose function is selected by the IFCONFIG[1..0]
FD[15] (PD7) |and EPxFIFCFG.0 (wordwide) bits.
FD[15] is the bidirectional FIFO/GPIF data bus.
Port E
108 | 86 PEO or I/0/Z I Multiplexed pin whose function is selected by the PORTECFG.0 bit.
TOOUT (PEO) |PEO is a bidirectional I/O port pin.
TOOUT is an active-HIGH signal from 8051 Timer-counter0. TOOUT
outputs a high level for one CLKOUT clock cycle when Timer0 over-
flows. If TimerO is operated in Mode 3 (two separate timer/counters),
TOOUT is active when the low byte timer/counter overflows.
109 | 87 PE1 or I/0/Z I Multiplexed pin whose function is selected by the PORTECFG.1 bit.
T10UT (PE1) |PELlis a bidirectional I/O port pin.
T1OUT is an active-HIGH signal from 8051 Timer-counterl. TLOUT
outputs a high level for one CLKOUT clock cycle when Timer1 over-
flows. If Timerl is operated in Mode 3 (two separate timer/counters),
T1OUT is active when the low byte timer/counter overflows.
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Table 4-1. FX2 Pin Descriptions (continued)
128 | 100 | 56 Name Type Default Description
110 | 88 PE2 or 1/0/z I Multiplexed pin whose function is selected by the PORTECFG.2 bit.
T20UT (PE2) |PE2is a bidirectional I/O port pin.
T20UT is the active-HIGH output signal from 8051 Timer2. T20UT
is active (HIGH) for one clock cycle when Timer/Counter 2 over-
flows.
111 | 89 PE3 or 1/0/z I Multiplexed pin whose function is selected by the PORTECFG.3 bit.
RXDOOUT (PE3) |PE3is a bidirectional I/O port pin.
RXDOOUT is an active-HIGH signal from 8051 UARTO. If
RXDOOUT is selected and UARTO is in Mode 0, this pin provides
the output data for UARTO only when it is in sync mode. Otherwise
itisal.
112 | 90 PE4 or 1/0/z I Multiplexed pin whose function is selected by the PORTECFG.4 bit.
RXD10OUT (PE4) |PE4 is a bidirectional I/O port pin.
RXD1OUT is an active-HIGH output from 8051 UART1. When
RXD10OUT is selected and UART1 is in Mode 0, this pin provides
the output data for UART1 only when it is in sync mode. In Modes
1, 2, and 3, this pin is HIGH.
113 | 91 PES5 or 1/0/z I Multiplexed pin whose function is selected by the PORTECFG.5 bit.
INT6 (PE5) |PES5 is a bidirectional 1/O port pin.
INT6 is the 8051 INTS5 interrupt request input signal. The INT6 pin
is edge-sensitive, active HIGH.
114 | 92 PEG6 or I/10/Z I Multiplexed pin whose function is selected by the PORTECFG.6 bit.
T2EX (PE6) |PES6 is a bidirectional I/O port pin.
T2EX is an active-high input signal to the 8051 Timer2. T2EX re-
loads timer 2 on its falling edge. T2EX is active only if the EXEN2
bit is set in T2CON.
115 | 93 PE7 or 1/0/z I Multiplexed pin whose function is selected by the PORTECFG.7 bit.
GPIFADRS8 (PE7) |PET7 is a bidirectional I/O port pin.
GPIFADRS is a GPIF address output pin.
4 3 8 |RDYO or Input N/A Multiplexed pin whose function is selected by the following bits:
SLRD IFCONFIGJ1..0].
RDYO0 is a GPIF input signal.
SLRD is the input-only read strobe with programmable polarity
(FIFOPOLAR.3) for the slave FIFOs connected to FDI[0..7] or
FDI[0..15].
5 4 9 |RDY1 or Input N/A Multiplexed pin whose function is selected by the following bits:
SLWR IFCONFIGJ1..0].
RDY1 is a GPIF input signal..
SLWR is the input-only write strobe with programmable polarity
(FIFOPOLAR.2) for the slave FIFOs connected to FDI[0..7] or
FDI[0..15].
6 5 RDY2 Input N/A RDY2 is a GPIF input signal.
7 6 RDY3 Input N/A RDY3 is a GPIF input signal.
8 7 RDY4 Input N/A RDY4 is a GPIF input signal.
9 8 RDY5 Input N/A RDY5 is a GPIF input signal.
69 54 36 |[CTLOor Output H Multiplexed pin whose function is selected by the following bits:
FLAGA IFCONFIGJ1..0].
CTLO is a GPIF control output.
FLAGA is a programmable slave-FIFO output status flag signal.
Defaults to PRGFLAG for the FIFO selected by the FIFOADR[1:0]
pins.
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128

100

56

Name

Type

70

55

37

CTL1 or
FLAGB

Output

Default
H

Description

Multiplexed pin whose function is selected by the following bits:
IFCONFIGJ1..0].

CTL1 is a GPIF control output.

FLAGB is a programmable slave-FIFO output status flag signal.
Defaults to FULL for the FIFO selected by the FIFOADR[1:0] pins.

38

CTL2 or
FLAGC

Output

Multiplexed pin whose function is selected by the following bits:
IFCONFIGJ1..0].

CTL2 is a GPIF control output.

FLAGC is a programmable slave-FIFO output status flag signal.
Defaults to EMPTY for the FIFO selected by the FIFOADR[1:0] pins.

CTL3

Output

CTL3 is a GPIF control output.

CTL4

Output

CTL4 is a GPIF control output.

CTL5

Output

CTL5 is a GPIF control output.

20

IFCLK

I/0/Z

N|IT|IT|I

Interface Clock, used for synchronously clocking data into or out of
the slave FIFOs. IFCLK also serves as a timing reference for all
slave FIFO control signals and GPIF. When internal clocking,
ICONFIG.7=1, is used the IFCLK pin can be configured to output
30/48 MHz by bits IFCONFIG.5 and IFCONFIG.6 and may be in-
verted by setting the bit IFCONFIG.4=1.

28

INT4

Input

N/A

INT4 is the 8051 INT4 interrupt request input signal. The INT4 pin
is edge-sensitive, active HIGH.

106

84

INTS#

Input

N/A

INT5# is the 8051 INTS interrupt request input signal. The INT5 pin
is edge-sensitive, active LOW.

31

25

T2

Input

N/A

T2 is the active-HIGH T2 input signal to 8051 Timer2, which pro-
vides the inputto Timer2 when C/T2=1. When C/T2=0, Timer2 does
not use this pin.

30

24

T1

Input

N/A

T1isthe active-HIGH T1 signal for 8051 Timer1, which provides the
input to Timerl when C/T1is 1. When C/T1 is 0, Timerl does not
use this bit.

29

23

TO

Input

N/A

TO is the active-HIGH TO signal for 8051 Timer0, which provides the
input to TimerO when C/TO is 1. When C/TO0 is 0, Timer0 does not
use this bit.

53

43

RXD1

Input

N/A

RXD1is an active-HIGH input signal for 8051 UART1, which pro-
vides data to the UART in all modes.

52

42

TXD1

Output

TXD1is an active-HIGH output pin from 8051 UART1, which pro-
vides the output clock in sync mode, and the output data in async
mode.

51

41

RXDO

Input

N/A

RXDO is the active-HIGH RXDO input to 8051 UARTO, which pro-
vides data to the UART in all modes.

50

40

TXDO

Output

TXDO is the active-HIGH TXDO output from 8051 UARTO, which
provides the output clock in sync mode, and the output data in async
mode.

42

CS#

Output

CS# is the active-LOW chip select for external memory. If the CS#
signal is used, it should be externally pulled up to V¢ to ensure
that the chip select is inactive (HIGH) at power-on.

41

32

WR#

Output

WR# is the active-LOW write strobe output for external memory. If
the WR# signal is used, it should be externally pulled up to V¢ to
ensure that the write strobe is inactive at power-on.

40

31

RD#

Output

RD# is the active-LOW read strobe output for external memory. If
the RD# signal is used, it should be externally pulled up to V¢ to
ensure that the read strobe is inactive at power-on.
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Table 4-1. FX2 Pin Descriptions (continued)

128 | 100 | 56 Name Type Default Description

38 OE# Output H OE# is the active-LOW output enable for external memory. If the
OE# signal is used, it should be externally pulled up to V¢ to en-
sure that the output enable is inactive at power-on.

33 27 21 |Reserved Input N/A Reserved. Connect to ground.

101 | 79 51 |WAKEUP Input N/A USB Wakeup. Ifthe 8051 is in suspend, asserting this pin starts up
the oscillator and interrupts the 8051 to allow it to exit the suspend
mode. Holding WAKEUP asserted inhibits the EZ-USB chip from
suspending. This pin has programmable polarity (WAKEUPA4).

36 29 22 |SCL oD 4 Clock for the I°C compatlblelnterface ConnecttoVcc witha2.2K
resistor, even if no 12C comptiable peripheral is attached.

37 30 23 |SDA oD z Data for I1°C compatlble interface. Connect to V¢c with a 2.2K
resistor, even if no 12C compatible peripheral is attached.

2 1 6 |Vcc Power N/A Vcc. Connect to 3.3V power source.

17 16 14 |Vcc Power N/A Vcc. Connect to 3.3V power source.

26 20 18 |Vcc Power N/A Vcc. Connect to 3.3V power source.

43 33 24 | Ve Power N/A Vcc. Connect to 3.3V power source.

48 38 34 |Vce Power N/A Vcc. Connect to 3.3V power source.

64 49 39 |Vce Power N/A Vcc. Connect to 3.3V power source.

68 53 50 |Vcc Power N/A Vcc. Connect to 3.3V power source.

81 66 Vee Power N/A Vcc. Connect to 3.3V power source.

100 | 78 Vee Power N/A Vcc. Connect to 3.3V power source.

107 | 85 Vee Power N/A Vcc. Connect to 3.3V power source.

3 2 GND Ground N/A Ground.

20 19 GND Ground N/A Ground.

27 21 17 |GND Ground N/A Ground.

49 39 19 |GND Ground N/A Ground.

58 48 33 |GND Ground N/A Ground.

65 50 35 |GND Ground N/A Ground.

80 65 48 |GND Ground N/A Ground.

93 75 GND Ground N/A Ground.

116 | 94 GND Ground N/A Ground.

125 | 99 GND Ground N/A Ground.

14 13 NC N/A N/A No-connect. This pin must be left open.
15 14 NC N/A N/A No-connect. This pin must be left open.
16 15 NC N/A N/A No-connect. This pin must be left open.
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5.0

FX2 register bit definitions are described in the FX2 TRM in greater detail.

Register Summary

Table 5-1. FX2 Register Summary

Hex Size [Name |Descripti0n D7 D6 D5 D4 D3 D2 D1 DO Default | Access
E400 128 [GPIF Waveform Data D7 D6 D5 D4 D3 D2 D1 DO
E480 | 384 |reserved |
General Configuration
E600 1 |CPUCS Control & Status 0 0 PORTCSTB| CLKSPD1 | CLKSPDO CLKINV CLKOE 8051RES | 00010001 | rrrrrrbr
E601 1 |IFCONFIG Interface Configuration IFCLKSRC | 3048MHZ | IFCLKOE | IFCLKPOL ASYNC GSTATE IFCFG1 IFCFGO 11000000 RW
E602 1 |FLAGSAB FIFO FLAGA and FLAGB FLAGB3 FLAGB2 FLAGB1 FLAGBO FLAGA3 FLAGA2 FLAGA1 FLAGAO
Assignments
E603 1 |FLAGSCD FIFO FLAGC and FLAGD FLAGD3 FLAGD2 FLAGD1 FLAGDO FLAGC3 FLAGC2 FLAGC1 FLAGCO
Assignments
E604 1 |FIFORESET Restore FIFOS to default state X X X X X X X X XXXXXXXX w
E605 1 |BREAKPT Breakpoint 0 0 0 0 BREAK BPPULSE BPEN 0 Xxx0xx00 RW
E606 1 |BPADDRH Breakpoint Address H Al5 Al4 A13 A12 A1l A10 A9 A8 XXXXXXXX RW
E607 1 |BPADDRL Breakpoint Address L A7 A6 A5 A4 A3 A2 Al A0 XXXXXXXX RW
E608 1 |UART230 230 Kbaud clock for T0,T1,T2 0 0 0 0 0 0 230UART1 | 230UARTO | 00000000 RW
E609 1 |FIFOPOLAR FIFO polarities 0 0 PKTEND OE RD WR EF FF 00000000 RW
E60A 1 |REVID Chip Revision 7 rvé rv5 rv4 rv3 rv2 rvl rvO 00000000 R
5 |spare
Endpoint Configuration
E610 1 |EP1OUTCFG |Endpoint 1-OUT Configuration VALID 0 TYPEL1 TYPEO 0 0 0 0 10100000 RW
E611 1 |EP1INCFG Endpoint 1-IN Configuration VALID 0 TYPEL1 TYPEO 0 0 0 0 10100000 RW
E612 1 |EP2CFG Endpoint 2 Configuration VALID dir TYPEL1 TYPEO SIZE 0 BUF1 BUFO 10100010 RW
E613 1 |EP4ACFG Endpoint 4 Configuration VALID dir TYPE1 TYPEO 0 0 0 0 10100000 RW
E614 1 |EP6CFG Endpoint 6 Configuration VALID dir TYPEL1 TYPEO SIZE 0 BUF1 BUFO 11100010 RW
E615 1 |EP8CFG Endpoint 8 Configuration VALID dir TYPE1 TYPEO 0 0 0 0 11100000 RW
2 |spare
E618 1 |EP2FIFCFG Endpoint 2 FIFO configuration 0 INFM1 OEP1 AUTOOUT | AUTOIN ZEER‘LE- 0 WORDWIDE| 00000101 RW
E619 1 |EP4FIFCFG Endpoint 4 FIFO configuration 0 INFM2 OEP2 AUTOOUT | AUTOIN ZEER‘LE- 0 WORDWIDE| 00000101 RW
E61A 1 |EP6FIFCFG Endpoint 6 FIFO configuration 0 INFM3 OEP3 AUTOOUT | AUTOIN ZEER‘LE- 0 WORDWIDE| 00000101 RW
E61B 1 |EP8FIFCFG Endpoint 8 FIFO configuration 0 INFM4 OEP4 AUTOOUT | AUTOIN ZEER‘LE- 0 WORDWIDE| 00000101 RW
4 |spare
E620 1 |EP2PKTLENH Enlds)oint 2 Packet Length H (IN 0 0 0 0 0 PL10 PL9 PL8 00000010 RW
only,
E621 1 |EP2PKTLENL Enlds)oint 2 Packet Length L (IN PL7 PL6 PL5 PL4 PL3 PL2 PL1 PLO 00000000 RW
only,
E622 1 |EP4PKTLENH Enlds)oint 4 Packet Length H (IN 0 0 0 0 0 0 PL9 PL8 00000010 RW
only,
E623 1 |EP4PKTLENL Enlds)oint 4 Packet Length L (IN PL7 PL6 PL5 PL4 PL3 PL2 PL1 PLO 00000000 RW
only,
E624 1 |EP6PKTLENH Enlds)oint 6 Packet Length H (IN 0 0 0 0 0 PL10 PL9 PL8 00000010 RW
only,
E625 1 |EP6PKTLENL Enlds)oint 6 Packet Length L (IN PL7 PL6 PL5 PL4 PL3 PL2 PL1 PLO 00000000 RW
only,
E626 1 |EP8PKTLENH Enlds)oint 8 Packet Length H (IN 0 0 0 0 0 0 PL9 PL8 00000010 RW
only,
E627 1 |EP8PKTLENL Enlds)oint 8 Packet Length L (IN PL7 PL6 PL5 PL4 PL3 PL2 PL1 PLO 00000000 RW
only,
8 [spare
E630 1 |EP2PFH EP2 Programmable Flag H DECIS PKTSTAT | IN:PKTS[2] | IN:PKTS[1] | IN:PKTS[0] 0 PFC9 PFC8 10000010 RW
OUT:PFC12|OUT:PFC11|OUT:PFC10
E631 1 |EP2PFL EP2 Programmable Flag L PFC7 PFC6 PFC5 PFC4 PFC3 PFC2 PFC1 PFCO 00000000 RW
E632 1 |EP4PFH EP4 Programmable Flag H DECIS PKTSTAT 0 IN: PKTS[1] | IN: PKTS[O] 0 0 PFC8 10000010 RW
OUT:PFC10| OUT:PFC9
E633 1 |EP4PFL EP4 Programmable Flag L PFC7 PFC6 PFC5 PFC4 PFC3 PFC2 PFC1 PFCO 00000000 RW
E634 1 |EP6PFH EP6 Programmable Flag H DECIS PKTSTAT | IN:PKTS[2] | IN:PKTS[1] | IN:PKTS[0] 0 PFC9 PFC8 10000010 RW
OUT:PFC12|OUT:PFC11|OUT:PFC10
E635 1 |EP6PFL EP6 Programmable Flag L PFC7 PFC6 PFC5 PFC4 PFC3 PFC2 PFC1 PFCO 00000000 RW
E636 1 |EP8PFH EP8 Programmable Flag H DECIS PKTSTAT 0 IN: PKTS[1] | IN: PKTS[O] 0 0 PFC8 10000010 RW
OUT:PFC10| OUT:PFC9
E637 1 |EP8PFL EP8 Programmable Flag L PFC7 PFC6 PFC5 PFC4 PFC3 PFC2 PFC1 PFCO 00000000 RW
8 [spare
E640 1 |EP2ISOINPKTS|EP2 (if ISO) IN Packets per 0 0 0 0 0 0 INPPF1 INPPFO 00000001 RW
frame (1-3)
E641 1 |EP4ISOINPKTS |EP4 (if ISO) IN Packets per 0 0 0 0 0 0 INPPF1 INPPFO 00000001 RW
frame (1-3)
E642 1 |EP6ISOINPKTS fEP6 (if(::-SsC)J) IN Packets per 0 0 0 0 0 0 INPPF1 INPPFO 00000001 RW
rame (1-
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Table 5-1. FX2 Register Summary (continued)

Hex Size [Name Description D7 D6 D5 D4 D3 D2 D1 DO Default | Access
E643 1 |EP8ISOINPKTS|EPS (if ISO) IN Packets per 0 0 0 0 0 0 INPPF1 INPPFO 00000001 RW
frame (1-3)
4 |spare
E648 1 |[INPACKETEND |Force IN Packet End 0 0 0 0 EP3 EP2 EP1 EPO XXXXXXXX RW
E649 7 |spare
Interrupts
E650 1 |EP2FLAGIE Endpoint 2 Flag Interrupt Enable 0 0 0 0 0 PF EF FF 00000000 RW
E651 1 |EP2FLAGIRQ |Endpoint 2 Flag Interrupt 0 0 0 0 0 PF EF FF 00000000 RW
Request
E652 1 |EP4FLAGIE Endpoint 4 Flag Interrupt Enable 0 0 0 0 0 PF EF FF 00000000 RW
E653 1 |EP4FLAGIRQ |Endpoint 4 Flag Interrupt 0 0 0 0 0 PF EF FF 00000000 RW
Request
E654 1 |EP6FLAGIE Endpoint 6 Flag Interrupt Enable 0 0 0 0 0 PF EF FF 00000000 RW
E655 1 |EP6FLAGIRQ |Endpoint 6 Flag Interrupt 0 0 0 0 0 PF EF FF 00000000 RW
Request
E656 1 |EP8FLAGIE Endpoint 8 Flag Interrupt Enable 0 0 0 0 0 PF EF FF 00000000 RW
E657 1 |EP8FLAGIRQ |Endpoint 8 Flag Interrupt 0 0 0 0 0 PF EF FF 00000000 RW
Request
E658 1 |[IBNIE IN-BULK-NAK Interrupt Enable 0 0 EP8 EP6 EP4 EP2 EP1 EPO 00000000 RW
E659 1 |IBNIRQ IN-BULK-NAK Interrupt 0 0 EP8 EP6 EP4 EP2 EP1 EPO OOXXXXXX RW
Request
E65A 1 |EPINGNIE Endgloint Ping NAK Interrupt EP8 EP6 EP4 EP2 EP1 EPO 0 IBN 00000000 RW
nable
E65B 1 |EPINGNIRQ Endpoint Ping NAK Interrupt EP8 EP6 EP4 EP2 EP1 EPO 0 IBN 00000000 RW
Request
E65C 1 |USBIE USB Int Enables 0 EPOACK | HSGRANT URES SUSP SUTOK SOF SUDAV 00000000 RW
E65D 1 |USBIRQ USB Interrupt Requests 0 EPOACK | HSGRANT URES SUSP SUTOK SOF SUDAV XXXXXXXX RW
E65E 1 |EPIE Endpoint Interrupt Enables EP8 EP6 EP4 EP2 EP10OUT EP1IN EPOOUT EPOIN 00000000 RW
E65F 1 |EPIRQ Endpoint Interrupt Requests EP8 EP6 EP4 EP2 EP10OUT EP1IN EPOOUT EPOIN 00000000 RW
E660 1 |GPIFIE GPIF Interrupt Enable 0 0 0 0 0 0 GPIFWF | GPIFDONE | 00000000 RW
E661 1 |GPIFIRQ GPIF Interrupt Request 0 0 0 0 0 0 GPIFWF | GPIFDONE | 000000xx RW
E662 1 |USBERRIE USB Error Interrupt Enables ISOEP8 ISOEP6 ISOEP4 ISOEP2 0 0 0 ERRLIMIT | 00000000 RW
E663 1 |USBERRIRQ USB Error Interrupt Requests ISOEP8 ISOEP6 ISOEP4 ISOEP2 0 0 0 ERRLIMIT | 00000000 RW
E664 1 |ERRCTLIM USB Error counter and limit EC3 EC2 EC1 ECO LIMIT3 LIMIT2 LIMIT1 LIMITO 00000100 RW
E665 1 |CLRERCT Clear Error Counter EC[3..0] X X X X X X X X XXXXXXXX W
E666 1 |INT2IVEC Interrupt 2 (USB) Autovector 0 0 12v3 12v2 12v1 12v0 0 0 00000000 RW
E667 1 |INT4IVEC Interrupt 4 (FIFOS & GPIF) 1 0 14V3 14Vv2 14V1 14V0 0 0 00000000 RW
Autovector
E668 1 |INTSETUP Interrupt 2&4 Setup 0 0 0 0 AV2EN 0 INT4IN AV4AEN 00000000 RW
E669 7 |spare
Input/Output
E670 1 |PORTACFG 1/0 PORTA Alternate FLAGD 0 0 0 0 0 INT1 INTO 00000000 RW
Configuration
E671 1 |PORTCCFG 1/0 PORTC Alternate GPIFA7 GPIFA6 GPIFAS GPIFA4 GPIFA3 GPIFA2 GPIFAL GPIFAO 00000000 RW
Configuration
E672 1 |PORTECFG 1/0 PORTE Alternate GPIFA8 T2EX INT6 RxD10OUT | RxDOOUT T20UT Ti0UT TOOut 00000000 RW
Configuration
E673 5 [spare
E678 1 |l2Cs Control & Status START STOP LASTRD ID1 IDO BERR ACK DONE 000xx000 | bbbrrrrr
E679 1 [I2DAT Data d7 dé d5 d4 d3 d2 dl do XXXXXXXX RW
E67A 1 |I2CTL 12C Compatible Control 0 0 0 0 0 0 STOPIE 400kHz 00000000 RW
E67B 1 |AUTODATA1 Autoptrl MOVX access D7 D6 D5 D4 D3 D2 D1 DO XXXXXXXX RW
E67C 1 |AUTODATA2 Autoptr2 MOVX access D7 D6 D5 D4 D3 D2 D1 DO XXXXXXXX RW
E67D 3 [spare
USB Control
E680 1 |[USBCS USB Control & Status HSM 0 0 0 DisCon NOS%\'(:N- ReNum | SIGRSUME | 00000100 | rrrrbbbb
E681 1 |SUSPEND Put chip into suspend X X X X X X X X XXXXXXXX W
E682 1 |WAKEUP ‘Wakeup source and polarity wu2 WU WU2POL WUPOL 0 DPEN WU2EN WUEN 00000101
E683 1 |TOGCTL Toggle Control Q S R 10 EP3 EP2 EP1 EPO XXXXXXXX | rbbbbbbb
E684 1 |[USBFRAMEH |USB Frame count H 0 0 0 0 0 FC10 FC9 FC8 XXXXXXXX R
E685 1 |USBFRAMEL |USB Frame countL FC7 FC6 FC5 FC4 FC3 FC2 FC1 FCO XXXXXXXX R
E686 1 [MICROFRAME [Microframe count, 0-7 0 0 0 0 0 MF2 MF1 MFO XXXXXXXX R
E687 1 |FNADDR USB Function address 0 FA6 FA5 FA4 FA3 FA2 FA1 FAO XXXXXXXX R
E688 2 |spare
Endpoints
E68A 1 |EPOBCH Endpoint 0 Byte Count H (BC15) (BC14) (BC13) (BC12) (BC11) (BC10) (BC9) (BC8) XXXXXXXX RW
E68B 1 |EPOBCL Endpoint 0 Byte Count L (BC7) BC6 BC5 BC4 BC3 BC2 BC1 BCO XXXXXXXX RW
E68C 1 |spare
E68D 1 |EP1OUTBC Endpoint 1 OUT Byte Count 0 BC6 BC5 BC4 BC3 BC2 BC1 BCO XXXXXXXX RW
E68E 1 |spare
E68F 1 |EP1INBC Endpoint 1 IN Byte Count 0 BC6 BC5 BC4 BC3 BC2 BC1 BCO XXXXXXXX RW
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Table 5-1. FX2 Register Summary (continued)

Hex Size [Name Description D7 D6 D5 D4 D3 D2 D1 DO Default | Access
E690 1 |EP2BCH Endpoint 2 Byte Count H 0 0 0 0 0 0 BC9 BC8 XXXXXXXX RW
E691 1 |EP2BCL Endpoint 2 Byte Count L BC7/SKIP BC6 BC5 BC4 BC3 BC2 BC1 BCO XXXXXXXX RW
E692 2 |spare
E694 1 |EP4BCH Endpoint 4 Byte Count H 0 0 0 0 0 0 0 BC8 XXXXXXXX RW
E695 1 |EP4BCL Endpoint 4 Byte Count L BC7/SKIP BC6 BC5 BC4 BC3 BC2 BC1 BCO XXXXXXXX RW
E696 2 |spare
E698 1 |EP6BCH Endpoint 6 Byte Count H 0 0 0 0 0 0 BC9 BC8 XXXXXXXX RW
E699 1 |EP6BCL Endpoint 6 Byte Count L BC7/SKIP BC6 BC5 BC4 BC3 BC2 BC1 BCO XXXXXXXX RW
EB69A 2 |spare
E69C 1 |EP8BCH Endpoint 8 Byte Count H 0 0 0 0 0 0 0 BC8 XXXXXXXX RW
E69D 1 |EP8BCL Endpoint 8 Byte Count L BC7/SKIP BC6 BC5 BC4 BC3 BC2 BC1 BCO XXXXXXXX RW
E69E 2 |spare
EB6AO 1 |EPOCS Endpoint Control and Status HSNAK 0 0 0 0 0 BUSY STALL 10000000 RW
E6A1 1 |EP1OUTCS chipoint 1 OUT Control and 0 0 0 0 0 0 BUSY STALL 00000000 RW
atus
E6A2 1 |EP1lINCS gpcipoint 1IN Control and 0 0 0 0 0 0 BUSY STALL 00000000 RW
atus
E6A3 1 |EP2CS Endpoint 2 Control and Status 0 NPAK2 NPAK1 NPAKO FULL EMPTY 0 STALL 00101000 RW
E6A4 1 |EP4ACS Endpoint 4 Control and Status 0 0 NPAK1 NPAKO FULL EMPTY 0 STALL 00101000 RW
EB6A5 1 |EP6CS Endpoint 6 Control and Status 0 NPAK2 NPAK1 NPAKO FULL EMPTY 0 STALL 00000100 RW
E6A6 1 |EP8CS Endpoint 8 Control and Status 0 0 NPAK1 NPAKO FULL EMPTY 0 STALL 00000100 RW
EB6A7 1 |EP2FLAGS Endpoint 2 Flags 0 0 0 0 0 PF EF FF 00000011 R
E6A8 1 |EP4FLAGS Endpoint 4 Flags 0 0 0 0 0 PF EF FF 00000011 R
E6A9 1 |EP6FLAGS Endpoint 6 Flags 0 0 0 0 0 PF EF FF 00000110 R
E6AA 1 |EP8FLAGS Endpoint 8 Flags 0 0 0 0 0 PF EF FF 00000110 R
E6AB 1 |EP2FIFOBCH |EP2 FIFO total byte count H 0 0 0 BC12 BC11 BC10 BC9 BC8 00000000 R
E6AC 1 |EP2FIFOBCL |EP2 FIFO total byte count L BC7 BC6 BC5 BC4 BC3 BC2 BC1 BCO 00000000 R
E6AD 1 |EP4FIFOBCH |EP4 FIFO total byte count H 0 0 0 0 0 BC10 BC9 BC8 00000000 R
E6AE 1 |EP4FIFOBCL |EP4 FIFO total byte count L BC7 BC6 BC5 BC4 BC3 BC2 BC1 BCO 00000000 R
E6AF 1 |EP6FIFOBCH |EP6 FIFO total byte count H 0 0 0 0 BC11 BC10 BC9 BC8 00000000 R
E6BO 1 |EP6FIFOBCL |EP6 FIFO total byte count L BC7 BC6 BC5 BC4 BC3 BC2 BC1 BCO 00000000 R
E6B1 1 |EP8FIFOBCH |EP8 FIFO total byte count H 0 0 0 0 0 BC10 BC9 BC8 00000000 R
E6B2 1 |EP8FIFOBCL |EP8 FIFO total byte count L BC7 BC6 BC5 BC4 BC3 BC2 BC1 BCO 00000000 R
E6B3 1 |SUDPTRH S;ttup Data Pointer high address Al15 Al4 A13 A12 A1l A10 A9 A8 XXXXXXXX RW
e
E6B4 1 |SUDPTRL S;ttup Data Pointer low address A7 A6 A5 A4 A3 A2 Al A0 XXXXXXXX RW
e
E6B5 1 |SUDPTRAUTO |Setup Data Pointer Auto Mode 0 0 0 0 0 0 0 SDPAUTO | 00000001 RW
2 |spare
E6B8 8 [SETUP Data 8 bytes of SETUP data D7 D6 D5 D4 D3 D2 D1 DO
GPIF
E6CO 1 |WFSELECT Waveform Selector SINGLE- SINGLERD FIFOWR 0- FIFORD 0-3 11100100 RW
WR 0-3 0-3 3
E6C1 1 |IDLE_CS GP&F Done, GPIF IDLE drive DONE 0 0 0 0 0 0 IDLEDRV | 10000000 RW
mode
E6C2 1 |IDLE_CTLOUT |Inactive Bus, CTL states 0 0 CTL5 CTL4 CTL3 CTL2 CTL1 CTLO 11111111 RW
E6C3 1 |CTLOUTCFG |CTL OUT pin drive TRICTL 0 CTL5 CTL4 CTL3 CTL2 CTL1 CTLO 00000000 RW
E6C4 1 |GPIFADRL GPIF Address L GPIFA7 GPIFA6 GPIFAS GPIFA4 GPIFA3 GPIFA2 GPIFAL GPIFAO 00000000 RW
E6C5 1 |GPIFADRH GPIF Address H 0 0 0 0 0 0 0 GPIFA8 00000000 RW
10 ([spare
E6DO 1 |EP2TCH EPZhGPIF Transaction Count TC15 TC14 TC13 TC12 TC11 TC10 TC9 TC8 00000000 RW
g
E6D1 1 |EP2TCL EPZ GPIF Transaction Count TC7 TC6 TC5 TC4 TC3 TC2 TC1 TCO 00000000 RW
ow
E6D2 1 |EP2FLGSEL EP2 GPIF Flag select 0 0 0 0 0 0 FS1 FSO 00000000 RW
E6D3 1 |EP2PFSTOP Stop GPIF EP2 transaction on 0 0 0 0 0 0 0 EP2PF 00000000 RW
prog. flag
E6D4 1 |EP2TRIG EP2 FIFO Trigger X X X X X X X X XXXXXXXX W
3 |spare
E6D8 1 |EP4TCH EP?]GPIF Transaction Count TC15 TC14 TC13 TC12 TC11 TC10 TC9 TC8 00000000 RW
g
E6D9 1 |EP4TCL EP4 GPIF Transaction Count TC7 TC6 TC5 TC4 TC3 TC2 TC1 TCO 00000000 RW
ow
E6DA 1 |EP4FLGSEL EP4 GPIF Flag select 0 0 0 0 0 0 FS1 FSO 00000000 RW
E6DB 1 |EP4PFSTOP Stop GPIF EP4 transaction on 0 0 0 0 0 0 0 EP4PF 00000000 RW
prog. flag
E6DC 1 |EP4ATRIG EP4 FIFO Trigger X X X X X X X X XXXXXXXX W
3 |spare
E6EO 1 |EP6TCH EPE?]GPIF Transaction Count TC15 TC14 TC13 TC12 TC11 TC10 TC9 TC8 00000000 RW
g
E6E1 1 |EP6TCL EPG GPIF Transaction Count TC7 TC6 TC5 TC4 TC3 TC2 TC1 TCO 00000000 RW
ow
E6E2 1 |EP6FLGSEL EP6 GPIF Flag select 0 0 0 0 0 0 FS1 FSO 00000000 RW
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Table 5-1. FX2 Register Summary (continued)

Hex Size [Name Description D7 D6 D5 D4 D3 D2 D1 DO Default | Access
E6E3 1 |EP6PFSTOP Stop GPIF EP6 transaction on 0 0 0 0 0 0 0 EP6PF 00000000
prog. flag
E6E4 1 |EP6TRIG EP6 FIFO Trigger X X X X X X X X XXXXXXXX W
3 |spare
E6E8 1 |EP8TCH EPBh GPIF Transaction Count TC15 TC14 TC13 TC12 TC11 TC10 TC9 TC8 00000000 RW
g
E6E9 1 |EP8TCL EPBGPIF Transaction Count TC7 TC6 TC5 TC4 TC3 TC2 TC1 TCO 00000000 RW
ow
E6EA 1 |EP8FLGSEL EP8 GPIF Flag select 0 0 0 0 0 0 FS1 FSO 00000000 RW
E6EB 1 |EP8PFSTOP Stop GPIF EP8 transaction on 0 0 0 0 0 0 0 EP8PF 00000000
prog. flag
E6EC 1 |EP8TRIG EP8 FIFO Trigger X X X X X X X X XXXXXXXX W
3 |spare
E6FO 1 |SGLDATH GPIF Data H (16-bit mode only) D15 D14 D13 D12 D11 D10 D9 D8 XXXXXXXX RW
E6F1 1 |SGLDATLX Read/Write GPIF Data L & D7 D6 D5 D4 D3 D2 D1 DO XXXXXXXX RW
trigger transac
E6F2 1 |[SGLDATLNOX F_ead GPIF Data L, no transac D7 D6 D5 D4 D3 D2 D1 DO XXXXXXXX R
rigger
E6F3 1 |READY Ir]ternal RDY, Sync/Async, RDY | INTRDY SAS RDY5 RDY4 RDY3 RDY2 RDY1 RDYO 00xxxxxx | bbrrrrrr
pin states
E6F4 1 |ABORT Abort GPIF cycles X X X X X X X X XXXXXXXX W
E6F5 3 |spare
E6F8 1 |Reserved 0 0 0 0 0 0 0 0 00000000 RW
E6F9 1 |Reserved 0 0 0 0 0 0 0 0 00000000 RW
E6FA 1 |Reserved 0 0 0 0 0 0 0 0 00000000 RW
E6FB 1 |Reserved 0 0 0 0 0 0 0 0 00000000 RW
E6FC 1 |Reserved 0 0 0 0 0 0 0 0 XXXXXXXX RW
E6FD 1 |Reserved 0 0 1 0 0 0 1 1 00100011 RW
E6FE 1 |Reserved 0 0 0 0 0 0 0 0 XXXXXXXX R
E6FF 1 |spare
E700 64 [unavailable
Endpoint Buffers
E740 64 |EPOBUF EPO IN-OUT buffer D7 D6 D5 D4 D3 D2 D1 DO XXXXXXXX RW
E780 64 |EP1OUTBUF EP1-OUT buffer D7 D6 D5 D4 D3 D2 D1 DO XXXXXXXX RW
E7CO 64 |EP1INBUF EP1-IN buffer D7 D6 D5 D4 D3 D2 D1 DO XXXXXXXX RW
2048 |Reserved RW
FO000 | 1024 |EP2BUF 5615%024-byte EP2 buffer (IN or D7 D6 D5 D4 D3 D2 D1 DO XXXXXXXX RW
F400 | 1024 |EP4BUF 512 byte EP4 buffer (IN or OUT) D7 D6 D5 D4 D3 D2 D1 DO XXXXXXXX RW
F800 | 1024 |EP6BUF 5615%024-byte EP6 buffer (IN or D7 D6 D5 D4 D3 D2 D1 DO XXXXXXXX RW
FCO00 | 1024 |EP8BUF 512 byte EP8 buffer (IN or OUT) D7 D6 D5 D4 D3 D2 D1 DO XXXXXXXX RW
XXXX 12C Compatible Configuration Byte OVRCHRP | DISCON 0 0 CPUFREQ1|{CPUFREQO| CKOUTINV | 400KHZ 00001000 n/a
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R = all bits read-only

W = all bits write-only

r = read-only bit
w = write only bit

b = both read/write bit
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6.0 Absolute Maximum Ratings

Yol e Lo [ =T 0 0] 01T 2= 1 (U (PP U TP TR PP PPPPPPP —-65°C to +150°C
Ambient Temperature With POWET SUPPHEA .......cveeiieie ettt ee et ee e e et e e e e et e e e e atbneee e s eenneeen 0°C to +70°C
Supply Voltage to Ground POTENTIAL ..........coo ittt e ettt e e e ettt e e e e s et e e e s annbeaeaas e nrnaeeaaans —0.5V to +4.0V
(D JO Lo oI AV o] ) 7=To [ (o A o VAN o DO SRR USRS UPRR TBD
DC Voltage Applied to Outputs in High Z State —0.5V to Vc+0.5V
Power DisSipation..........ccueeriiiiirieeeise e

Static Discharge Voltage

(I 1ol s LU o O U ¢ (=T o | SO T O PUURTRUUPRPRRRIIN

MaxX OULPUL CUITENT, PEI 1O PO ...ttt ettt e e e et e ettt ee ettt et e eeeeeeeaeeasas e asaaaae et bsbebe e eeeeeaeaeaeseseananaan e sn e annen

Max Output Current, all five 10 ports (128- and 100-pin packages)

7.0 Operating Conditions

Ta (Ambient Temperature Under Bias)
YU o] o VY o] 1 =T = 2SR PSPPI
Ground Voltage ........cooeiiiiiieieeiiie e

Fosc (Oscillator or Crystal Frequency)

8.0 DC Characteristics

Table 8-1. DC Characteristics

Parameter Description Conditions Min. Typ. Max. Unit
Vee Supply Voltage 3.0 3.6 Y,
ViH Input High Voltage 2 5.25 Y,
VL Input Low Voltage -0.5 0.8 \
I Input Leakage Current 0< V)y < Vcc +10 MA
VoH Output Voltage High lout =4 MA 24 \Y
VoL Output Low Voltage lout =—4 MA 0.4 \
loH Output Current High 4 mA
loL Output Current Low 4 mA
Cin Input Pin Capacitance 10 pF
Isusp Suspend Current includes 1.5k internal pull-up 250 400 MA
lcc Supply Current 8051 running, connected to USB 128 TBD mA

Table 8-2. USB Transceiver
USB 1.1/2.0 compliant.
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9.0 AC Electrical Characteristics

9.1 USB Transceiver
USB 2.0 compliant in full and high speed.

9.2 Program Memory Read

tc. —
“Nowt I
|‘—’ tav |¢—> tav

A[15..0]

— tsTeL — lﬂf tsten
PSEN# JF /

)
[2]
b———tacct ——————¢tosu N toH

D[7..0] data in

f1_8051_pgmemrd.vs

Figure 9-1. Program Memory Read Timing Diagram

Table 9-1. Program Memory Read Parameters

Parameter Description Min. Typ. Max. Unit Notes

teL 1/CLKOUT Frequency 20.83 ns 48 MHz
41.66 ns 24 MHz
83.2 ns 12 MHz

tay Delay from Clock to Valid Address 11 ns

tsTBL Clock to PSEN Low 6.3 ns

tsTBH Clock to PSEN High 6.3 ns

tbsu Data Set-up to Clock 4 ns

toH Data Hold Time 0 ns

Notes:

1. CLKOUT is shown with positive polarity.
2. taccy is computed from the above parameters as follows:

tacc1(24 MHz) = 3*tc — tay ~tpsy = 106 ns
tacc1(48 MHz) = 3*c —tay —tpgy = 44 ns
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9.3 Data Memory Read

Stretch=0

CLKOUTJIIIIIIIII
|‘—’ % ’.| —t N l“' ty

STBL

A[15.0] B

RD#
‘7tACC2 [3] 4’ttDSU i tDH
D[7..0] data in
rit 4* Stretch=1
cwour | | | [ | | [ | L]
ke,
A[15..0] X
RD# \ /
tACCS[S] tDSU i tDH
D[7..0] data in

f2_8051_datamemrd.vsd

Figure 9-2. Data Memory Read Timing Diagram

Table 9-2. Data Memory Read Parameters

Parameter Description Min. Typ. Max. Unit Notes

teL 1/CLKOUT Frequency 20.83 ns 48 MHz
41.66 ns 24 MHz
83.2 ns 12 MHz

tay Delay from Clock to Valid Address 11 ns

tsTeL Clock to RD Low 0 9.3 ns

tsTBH Clock to RD High 0 9.3 ns

tosu Data Set-up to Clock 4 ns

toH Data Hold Time 0 ns

Note:

3. taceo and taccz are computed from the above parameters as follows:
tacc2(24 MHz) = 3*tc| — tay —tpsy = 106 ns
tacc2(48 MHz) = 3*tc| —tyy —tpgy =44 NS

taccs(24 MHz) = 5*t¢| — tay —tpsy = 188 ns
tacc3(48 MHz) = 5*¢| — tay —tpsy =85 ns

33




EvszYPRESS PRELIMINARY CY7C68013
9.4 Data Memory Write
Stretch=0
tCL
cwour ||| L] [ L1 |
tAV > tSTBL H tSTBH l‘_' tAv
A[15..0] X
WR#
tone 1 H| tores
D[7..0] data out i
Stretch=1
tCL
cwour | [} L] L] [ |
|‘_' tAv
A[15..0] X
WR# \ /
tone 1 l‘i torr
dat t
D[7..0] ala ou
f3_8051_datamemwr.vsd
Figure 9-3. Data Memory Write Timing Diagram
Table 9-3. Data Memory Write Parameters
Parameter Description Min. Max. Unit Notes
tay Delay from Clock to Valid Address 0 11 ns
tsTBL Clock to WR Pulse Low 0 10.2 ns
tsTBRH Clock to WR Pulse High 0 10.2 ns
ton1 Clock to Data Turn-on 0 10.8 ns
tore1 Clock to Data Hold Time 2 10.8 ns
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9.5 GPIF Synchronous Signals

UFcLK

e | L] L) L L

RDYy,
- — — 4

tSRYfe—

DATA(input) valid
'sep H:‘:.]{DAH

CTLy ' \]’_
—————— o
txer
DATA (output) N N+1
txe

Figure 9-4. GPIF Syn

D

chronous Signals Timing Diagram

* dashed lines denote signals with programmable polarity

Table 9-4. GPIF Synchronous Signals Parameterst®
Parameter Description Min. Max. Unit

tsry RDYy to Clock Set-up Time 17.2 ns
trRyH Clock to RDYy 0 ns
tseD GPIF Data to Clock Set-up Time 5.2 ns
tbaH GPIF Data Hold Time 0 ns
txeD Clock to GPIF Data Output Propagation Delay 10 ns
txeTL Clock to CTLy Output Propagation Delay 6 ns
Notes:

4. GPIF asynchronous RDY, signals have a minimum set-up time of 50 ns when using internal 48-MHz IFCLK.
5. IFCLK must not exceed 48 MHz.
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9.6 Slave FIFO Synchronous Read
tircLk
IFCLK
SLRD
FLAGS
DATA
SLOE
Figure 9-5. Slave FIFO Synchronous Read Timing Diagram
* dashed lines denote signals with programmable polarity
Table 9-5. Slave FIFO Synchronous Read Parametersl®
Parameter Description Min. Max. Unit
tsrp SLRD to Clock Set-up Time 17.2 ns
tRDH Clock to SLRD Hold Time 0 ns
toeon SLOE Turn-on to FIFO Data Valid 7.5 ns
toEoff SLOE Turn-off to FIFO Data Hold 7.5 ns
txFLG Clock to FLAGS Output Propagation Delay 5.3 ns
txED Clock to FIFO Data Output Propagation Delay 9.9 ns
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9.7 Slave FIFO Asynchronous Read
SLRD
FLAGS P )| txrD
e
DATA N N+1
L_" toeon tOEoff |4—-|
SLOE —_—\ - - — — — — — — — — =
— - - - - — -
Figure 9-6. Slave FIFO Asynchronous Read Timing Diagram
* dashed lines denote signals with programmable polarity
Table 9-6. Slave FIFO Asynchronous Read Parameters![6]

Parameter Description Min. Max. Unit
tRopwi SLRD Pulse Width Low 50 ns
tRDpwh SLRD Pulse Width High 50 ns
txFLG SLRD to FLAGS Output Propagation Delay 70 ns
txeD SLRD to FIFO Data Output Propagation Delay 11.2 ns
toEon SLOE Turn-on to FIFO Data Valid 7.5 ns
toeoff SLOE Turn-off to FIFO Data Hold 7.5 ns
Note:

6. Slave FIFO asynchronous parameter values are using internal IFCLK setting at 48 MHz.
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9.8 Slave FIFO Synchronous Write
tircLk
IFCLK
|
o T T
SLWR
______ — - - = -
|
DATA 7 Y 2
tseo! tron
e ! o . . . .
FLAGS '
__________ e
XFLG
Figure 9-7. Slave FIFO Synchronous Write Timing Diagram
* dashed lines denote signals with programmable polarity
Table 9-7. Slave FIFO Synchronous Write Parametersl®
Parameter Description Min. Max. Unit
tswr SLWR to Clock Set-up Time 10.4 ns
tWRH Clock to SLWR Hold Time 0 ns
tsep FIFO Data to Clock Set-up Time 5.1 ns
teDH Clock to FIFO Data Hold Time 0 ns
txFLG Clock to FLAGS Output Propagation Time 5.3 ns
9.9 Slave FIFO Asynchronous Write
. | tWRpWh |
—
' - tepH
DATA , S
FLAGS : txeD )f _________
- _/\
Figure 9-8. Slave FIFO Asynchronous Write Timing Diagram
* dashed lines denote signals with programmable polarity
Table 9-8. Slave FIFO Asynchronous Write Parameters![6]

Parameter Description Min. Max. Unit
twRrpwl SLWR Pulse Low 50 ns
twRpwh SLWR Pulse High 70 ns
tsep SLWR to FIFO DATA Set-up Time 2.7 ns
teDH FIFO DATA to SLWR Hold Time 2.7 ns
txeD SLWR to FLAGS Output Propagation Delay 70 ns
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.10  Slave FIFO Synchronous Packet End Strobe
|
e || ] L[
=T
==Y
______ -/ SPE - —
F_ - — — — -
FLAGS |
__________ ': _/
| IxFLG
Figure 9-9. Slave FIFO Synchronous Packet End Strobe Timing Diagram
* dashed lines denote signals with programmable polarity
Table 9-9. Slave FIFO Synchronous Packet End Strobe Parametersl®
Parameter Description Min. Max. Unit
tspe PKTEND to Clock Set-up Time 10.4 ns
trEH Clock to PKTEND Hold Time 0 ns
txFLG Clock to FLAGS Output Propagation Delay 5.3 ns
9.11  Slave FIFO Asynchronous Packet End Strobe

PKTEND

Figure 9-10. Slave FIFO Asynchronous Packet End Strobe Timing Diagram
* dashed lines denote signals with programmable polarity

Table 9-10. Slave FIFO Asynchronous Packet End Strobe Parameters![8]
Parameter Description Min. Max. Unit
tPEpwI PKTEND Pulse Width Low 50 ns
trwpwh PKTEND Pulse Width High 50 ns
txFLG PKTEND to FLAGS Output Propagation Delay 70 ns
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9.12  Slave FIFO Output Enable
SLOE o T T N\
______ \_/ .

PRELIMINARY

CY7C68013

DATA

Figure 9-11. Slave FIFO Output Enable Timing Diagram

* dashed lines denote signals with programmable polarity

Table 9-11. Slave FIFO Output Enable Parameters
Parameter Description Min. Max. Unit
toEon SLOE Assert to FIFO DATA Output 7.5 ns
toEoff SLOE Deassert to FIFO DATA Hold 7.5 ns
9.13 Slave FIFO Address to Flags/Data
FIFOADR [1.0] ><
:tXFLG*
FLAGS_______:_/\
" IxeD
DATA " N >< N+1
Figure 9-12. Slave FIFO Address to Flags/Data Timing Diagram
* dashed lines denote signals with programmable polarity
Table 9-12. Slave FIFO Address to Flags/Data Parameters
Parameter Description Min. Max. Unit
txFLG FIFOADR[1:0] to FLAGS Output Propagation Delay 9.1 ns
txeD FIFOADR[1:0] to FIFODATA Output Propagation Delay 13.9 ns
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9.14  Slave FIFO Synchronous Address
IFCLK
S L1
|
FIFOADR [1:0] >< | ><
s
tsea | tran
Figure 9-13. Slave FIFO Synchronous Address Timing Diagram
Table 9-13. Slave FIFO Synchronous Address Parametersl®

Parameter Description Min. Max. Unit

tska FIFOADR([1:0] to Clock Set-up Time 19.2 ns

teaH Clock to FIFOADR[1:0] Hold Time 0 ns

9.15 Slave FIFO Asynchronous Address
FIFOADR [1:0] ><
|<—> t
tSFA FAH
RD/WR/PKTEND \J‘ - t/
______ - -~ - - - - - — -
Figure 9-14. Slave FIFO Asynchronous Address Timing Diagram
* dashed lines denote signals with programmable polarity
Table 9-14. Slave FIFO Asynchronous Address Parameters[®]

Parameter Description Min. Max. Unit
tska FIFOADR[1:0] to RD/WR/PKTEND Set-up Time 0 ns
trAH RD/WR/PKTEND to FIFOADR[1:0] Hold Time 0 ns
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10.0 Ordering Information
Table 10-1. Ordering Information
8051
Address
Ordering Code Package Type RAM Size # Prog 1/Os /Data Busses

CY7C68013-128AC 128 TQFP 8K 40 16/8 bit

CY7C68013-100AC 100 TQFP 8K 40

CY7C68013-56PVC 56 SSOP 8K 24

EZ-USB FX2 Xcelerator Development Kit

CY3681

Document #: 38—00929-B

11.0 Package Diagrams

The FX2 is available in three packages:
* 56-pin SSOP
+ 100-pin TQFP
+ 128-pin TQFP

=020
y

L00000A11000000AAANRAN00NND
@ 0395
A N
U’T [ owcna ﬂL - L Q_}}

Figure 11-1. 56-Lead Shrunk Small Outline Package O56
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0.20 MAX.

GAUGE PLANE

08 MIN.

0°-7*

0.60%0.15

1.00 REF.
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l— 16.0040.20

14.00£0.10
| |t00 81

1
o
[=3

HH EHHHHHI{:I_TE_: HEHY

0.30+0.08

22.00£0.20

20.00£0.10 4‘

0.65
TYP.

EEELLLELL

S

0° MIN.

’ ) STAND-OFF
0.05 MIN.

. :Ij:l:l:l:l:j 0.15 MAX.
R 008 MIN.
0.20 MAX.
—={ [=—0.20 MIN.
DETAIL A

DIMENSIONS ARE IN MILLIMETERS.

1.40%0.05

{e°x1°
(8X>

.

SEE DETAIL A

0.20 MAX.

— 1.60 MAX.

SEATING PLANE m
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Figure 11-2. 100-Pin Thin Plastic Quad Flatpack (14 x 20 x 1.4 mm) A101
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Figure 11-3. 128-Lead Thin Plastic Quad Flatpack (14 x 20 x 1.4 mm) A128

44



PRELIMINARY CY7C68013

w

K

—
—
—
—
—
—
—
—

—=2 CYPRESS

2.0 Document Revision History
Table 12-1. Revision History

=

Date / Revision
March 8, 2000
June 23, 2000

Description

First Draft
updated 100-pin TQFP pin out

added mechanical drawings, timing diagrams, edits throughout | July 24, 2000
edits for pinout(s) naming/description, some DC / AC char. July 25, 2000
July 27, 2000

edit pin naming corrections / typos

edits, from internal feedback, throughout
added register summary

updated timing diagrams

updated 100-pin mechanical

added some DC/AC spec’s

July 28-Sept. 14, 2000

November 3, 2000

edits throughout
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