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Functional Description

EZ-USB FX1™ (CY7C64713/4) is a full-speed highly
integrated, USB microcontroller. By integrating the USB trans-
ceiver, serial interface engine (SIE), enhanced 8051 microcon-
troller, and a programmable peripheral interface in a single
chip, Cypress has created a very cost-effective solution that
provides superior time-to-market advantages.

Because itincorporates the USB transceiver, the EZ-USB FX1
is more economical, providing a smaller footprint solution than
USB SIE or external transceiver implementations. With
EZ-USB FX1, the Cypress Smart SIE handles most of the USB
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 lead-free packages are defined for the family: 56 QFN,
100 TQFP, and 128 TQFP.

3.0

* DSL modems
ATA interface
Memory card readers
Legacy conversion devices
Home PNA
Wireless LAN
MP3 players
» Networking
The “Reference Designs” section of the cypress website
provides additional tools for typical USB applications. Each
reference design comes complete with firmware source and

object code, schematics, and documentation. Please visit
http://www.cypress.com for more information.

Applications

4.0 Functional Overview

4.1 USB Signaling Speed

FX1 operates at one of the three rates defined in the USB
Specification Revision 2.0, dated April 27, 2000:

 Full speed, with a signaling bit rate of 12 Mbps.

FX1 does not support the low-speed signaling mode of 1.5
Mbps or the high-speed mode of 480 Mbps.

4.2 8051 Microprocessor

The 8051 microprocessor embedded in the FX1 family has
256 bytes of register RAM, an expanded interrupt system,
three timer/counters, and two USARTS.

421

FX1 has an on-chip oscillator circuit that uses an external 24-
MHz (+100 ppm) crystal with the following characteristics:

« Parallel resonant

* Fundamental mode

¢ 500-uW drive level

* 12-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 12 MHz. The clock frequency of the
8051 can be changed by the 8051 through the CPUCS
register, dynamically.

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.

8051 Clock Frequency

422 USARTS

FX1 contains two standard 8051 USARTs, addressed via
Special Function Register (SFR) bits. The USART interface
pins are available on separate 1/0O pins, and are not multi-
plexed 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 alwa){s presents the correct frequency for 230-
KBaud operation.!!]

4.2.3  Special Function Registers

Certain 8051 SFR addresses are populated to provide fast
access to critical FX1 functions. These SFR additions are
shown in Table 4-1. 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 FX1. Because of the
faster and more efficient SFR addressing, the FX1 I/O ports
are not addressable in external RAM space (using the MOVX
instruction).

Cl 24MHz c2
—{ Ul H}
le pF 12 p
20 x PLL
12-pF capacitor values assumes a trace

capacitance of 3 pF per side on a four-layer FR4 PCA

Figure 4-1. Crystal Configuration

Note:
1.
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115-KBaud operation is also possible by programming the 8051 SMODO or SMOD1 bits to a “1” for UARTO and/or UART1, respectively.
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4.11  Register Addresses

Document #: 38-08039 Rev. *C

Inside FX1 Outside FX1
FFFF F— — — 9
7.5 KBytes
USB regs and | (OK to populate |
4K FIFO buffers | data memory |
(RD#,WR#) here—RD#/WR#
E200 | strobes are not |
E1IFF[ 0.5 KBytes RAM | active) |
E000 | Data (RD#,WR#)*
40 KBytes
External
Data 64 KBytes
Memory External
(RD#,WR#) Code
Memory
(PSEN#)
3FFFC — — T 7
| |
16 KBytes (Ok to populate
| RAM | data memory
| Data | here—RD#/WR#
| (RD#,WR#)* | Zgg\l;):)s are not
0000 o
Data Code

*SUDPTR, USB upload/download, I2C interface boot access

Figure 4-4. External Code Memory, EA =1

FFFF

4 KBytes EP2-EP8
buffers
(8 x512)
Not all Space is available
for all transfer types

2 KBytes RESERVED

64 Bytes EP1IN

64 Bytes EP10UT

64 Bytes EPO IN/OUT

64 Bytes RESERVED

8051 Addressable Registers
(512)

Reserved (128)

128 bytes GPIF Waveforms

Reserved (512)

EQ000

512 bytes
8051 xdata RAM
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Endpoint RAM

—
412

4121 Size
* 3x 64 bytes (Endpoints 0 and 1)
« 8 x 512 bytes (Endpoints 2, 4, 6, 8)

4.12.2 Organization

« EPO—RBidirectional endpoint zero, 64-byte buffer

« EP1IN, EP10UT—64-byte buffers, bulk or interrupt

« EP2,4,6,8—Eight 512-byte buffers, bulk, interrupt, or isoch-
ronous, of which only the transfer size is available.
EP4 and EP8 can be double buffered, while EP2 and 6 can
be either double, triple, or quad buffered. Regardless of the
physical size of the buffer, each endpoint buffer accommo-
dates only one full-speed packet. For bulk endpoints the
maximum number of bytes it can accommodate is 64, even
though the physical buffer size is 512 or 1024. For an
ISOCHRONOUS endpoint the maximum number of bytes
it can accommodate is 1023. For endpoint configuration
options, see Figure 4-5.

4.12.3 Setup Data Buffer

A separate 8-byte buffer at 0OXE6B8-0XE6BF holds the Setup
data from a CONTROL transfer.

4.12.4 Endpoint Configurations

Endpoints 0 and 1 are the same for every configuration.
Endpoint 0 is the only CONTROL endpoint, and endpoint 1 can
be either BULK or INTERRUPT. The endpoint buffers can be
configured in any 1 of the 12 configurations shown in the
vertical columns. In full-speed, BULK mode uses only the first
64 bytes of each buffer, even though memory exists for the
allocation of the isochronous transfers in BULK mode the
unused endpoint buffer space is not available for other opera-
tions. An example endpoint configuration would be:

EP2—1023 double buffered; EP6—64 quad buffered (column 8).

4.12.5 Default Alternate Settings
Table 4-6. Default Alternate Settings!* 3

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)
ep4d 0 (64 bulk out (2x)|64 bulk out (2x)|64 bulk out (2x)
ep6 0 |64 bulk in (2x) |64 intin (2x) |64 is0 in (2x)
ep8 0 |64 bulk in (2x) |64 bulk in (2x) |64 bulk in (2x)
4.13  External FIFO Interface

4.13.1 Architecture

The FX1 slave FIFO architecture has eight 512-byte blocks in
the endpoint RAM that directly serve as FIFO memories, and
are controlled by FIFO control signals (such as IFCLK, SLCS#,
SLRD, SLWR, SLOE, PKTEND, and flags). The usable size of
these buffers depend on the USB transfer mode as described
in Section 4.12.2.

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.

4.13.2 Master/Slave Control Signals

The FX1 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 8051-1/0 Unit domain. This switching is done virtually

EPOINGOUT[ 64 |'[64 | '[64 | | [64 |'[64]'[ 64 ] | [64] '[[64] '[64] |[64]'[64]'[64]
ep1in[64 ]l [6a] | [ea] | [ea]l[ea]!|[ea] | [6a] | [64] | [ea] |64 I[6a] I[6a]
EP1ouUT[ 64 ]|[ 64 | |[64] | [64 ||[ 64 ]|[6a] | [64]|[64]|[64] |[64]]|[64]]|[64]

| | |
B E | R EE EE,
cod et food | feed ey Kool oss)  fuoesl| faoes
64 || ' llea || 64 6a || 1|62 I ll6a |
| | | | |
EP4 | EP4 EP4 : | | |
4
& | &| 54 &| 54 | 5 1023 | 1023 | 1023
64 64 64 64 64 64
| | | | | |
EERE | B EA, EP6 IEPS I EPG |
64 |64 | &|&| 64 |64 |
102
64 64 1023 64 64 1023 64 64 023
sl HemilE=H | 1 i
1.1 1 | .
64 | | 64 | | 1023 64 |& | 1023 64 | | 64 ] |1023
64 64 64 64 64 64
|—|_ | E= | |—|_
1 , 2 | 3 4 |, 5 | 6 7 8 | 9

Figure 4-5. Endpoint Configuration

Notes:

4. “0”means “not implemented.”
5. “2x”means “double buffered.”

Document #: 38-08039 Rev. *C
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SRS TXQULBWNEIOGgRRE
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SRR SmI55000 223
1 | CcLKOUT OB W ;Xmggccc P o PDO/FD8 | 102]
2 ] vce o QQ— - *WAKEUP |-101]
[3 | GND ) e vce Lo
2 | RDYO/*SLRD RESET# |99
5 | RDY1/*SLWR CTL5 [ 98]
[6 | RDY2 A3 [ 9]
7| RDY3 A2 [ 9]
[8 | RDY4 Al 551
[ 9 | RDY5 A0 941
[0 | AVCC GND 23]
[11 | XTALOUT PA7/*FLAGD/SLCS# |92
[12 | XTALIN PA6/PKTEND |21
[13 | AGND PAS/FIFOADR1 |99 ]
[14 | NC PA4/FIFOADRO | 8]
[15 | NC D7 [ B8]
[16 | NC D6 [ 87]
[ 17 | AVCC D5 | 86 ]
(2] DPLUS CY7C64713/4 PA3/*WU2 | 8]
[15 | DMINUS 128-pin TQFP PA2/*SLOE [ 84]
[20 | AGND PAL/INT1# |88
[21 ] A11 PAO/INTO# |82
[22 | A12 vce 8Ll
[23 | A13 GND |80
[2a | A14 PC7/GPIFADR7 |22
[ | A15 PC6/GPIFADR6 |78
[26 | VvCC PC5/GPIFADR5 [ /7]
(27| GND PC4/GPIFADR4 |76 ]
(28 | INT4 PC3/GPIFADR3 | 75|
(2] T0 PC2/GPIFADR2 |74
(30 T1 PC1/GPIFADR1 [ 2]
(3] T2 PCO/GPIFADRO |72
[32 | *IFCLK CTL2FFLAGC | 71]
[33 | RESERVED CTL1/*FLAGB |22
[32 | BKPT CTLOMFLAGA |69
(35| EA vce |68 ]
[36 | SCL CTL4 [ 87
(37| SDA CTL3 [ 6]
(38 | OE# GND [ 5]
U U U T U U U T
o o o W ™ o W W @
n SR DN® 4333222
MIZIOSTAIAISIDOXXXXAIATR <
Z0T730WO0OUUoOUUuU0Z000000guouZ2gooogod
FHFHEHFOORLRPNMNOWOOUSOCORRLRMNOOO~NUOORNMORO

Figure 5-2. CY7C64713/4 128-pin TQFP Pin Assignment

* denotes programmable polarity
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5 OO0+ 4d4d
o C C
& = -
1] vce PDO/FD8 [ 80 ]
2| GND *WAKEUP |79 ]
[ | RDYO/SLRD VCC |78 ]
(4 | RDY1#SLWR RESET# [ 77 ]
[ 5 | RDY2 CTL5 [ 76 |
[ 6 | RDY3 GND [ 75 ]
[ 7 | RDY4 PA7/*FLAGD/SLCS# [ 74|
[ 8 | RDY5 PA6/*PKTEND [ 73 ]
[9 | AvCC PAS5S/FIFOADRL [ 72|
[10 | XTALOUT PA4/FIFOADRO [ 71_]
(11 | XTALIN PA3/*WU2 |70 ]
[12 | AGND PA2/*SLOE [ 69 ]
(13 | NC PA1/INT1# [ 68 |
4| NC PAO/INTO# [ 67 ]
[15] NC CY7C64713/4 VCC [ 6 ]
[16] AVCC 100-pin TQFP GND [ & ]
17| DPLUS PC7/GPIFADR7 [ &4 |
18 | DMINUS PC6/GPIFADR6 [ 63 |
(19 | AGND PC5/GPIFADR5 [ 62 |
[20 | VCC PC4/GPIFADR4 [ 61|
[21 ]| GND PC3/GPIFADR3 [ 60 ]
(22 | INT4 PC2/GPIFADR2 [ 59 |
(23] TO PC1/GPIFADR1 [ s8]
22| T1 PCO/GPIFADRO [ 57 ]
25 | T2 CTL2/*FLAGC [ 56 ]
[26 | *IFCLK CTL1AFLAGB [ 5 |
[27 | RESERVED CTLO/*FLAGA [ 51 ]
[28 | BKPT VCC [ 53 ]
[29 | SCL CTL4 [ 52 ]
[30 | SDA CTL3 [ 51 ]
W UV UV TV W UV UV TV
S28 3 I R
EEEEEEEEEEEEEEEEEEE
ftt-ttOon—xmooODoon—\l—\h N~ O 00
) ] e ] < e ) e ) ) ] ] ]

Figure 5-3. CY7C64713/4 100-pin TQFP Pin Assignment

* denotes programmable polarity
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Table 5-1. FX1 Pin Definitions (continued)[s]

TQFP

100
TQFP

56
QFN

Name

Type

Default

Description

99

77

42

RESET#

Input

N/A

Active LOW Reset. Resets the entire chip. See section 4.9 "Reset and
Wakeup” on page 5 for more details.

35

EA

Input

N/A

External Access. This pin determines where the 8051 fetches code
between addresses 0x0000 and Ox3FFF. If EA = 0 the 8051 fetches this
code from its internal RAM. IF EA = 1 the 8051 fetches this code from
external memory.

11

XTALIN

Input

N/A

Crystal Input. Connect this signal to a 24-MHz parallel-resonant, funda-
mental mode crystal and load capacitor to GND.

It is also correct to drive XTALIN with an external 24 MHz square wave
derived from another clock source. When driving from an external source,
the driving signal should be a 3.3V square wave.

XTALOUT

Output

N/A

Crystal Output. Connect this signal to a 24-MHz parallel-resonant, funda-
mental mode crystal and load capacitor to GND.
If an external clock is used to drive XTALIN, leave this pin open.

54

CLKOUT

o/z

12
MHz

CLKOUT: 12-, 24- or 48-MHz clock, phase locked to the 24-MHz input clock.
The 8051 defaults to 12-MHz operation. The 8051 may three-state this
output by setting CPUCS.1 = 1.

33

PAO or
INTO#

1/10/1Z

(PAO)

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

34

PA1 or
INT1#

1/10/1Z

(PA1)

Multiplexed pin whose function is selected by:

PORTACFG.1

PA1 is a bidirectional 10 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

35

PA2 or
SLOE

1/10/1Z

(PA2)

Multiplexed pin whose function is selected by two bits:

IFCONFIG[1:0].

PA2 is a bidirectional 10 port pin.

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

85

70

36

PA3 or
wu2

1/10/1Z

(PA3)

Multiplexed pin whose function is selected by:

WAKEUP.7 and OEA.3

PA3 is a bidirectional I/O port pin.

WU2 is an alternate source for USB Wakeup, enabled by WUZ2EN 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

37

PA4 or
FIFOADRO

1/10/1Z

(PA4)

Multiplexed pin whose function is selected by:

IFCONFIG[1..0].

PA4 is a bidirectional I/O port pin.

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

90

72

38

PA5 or
FIFOADR1

1/10/1Z

(PA5)

Multiplexed pin whose function is selected by:

IFCONFIG[1..0].

PAS5 is a bidirectional I/O port pin.

FIFOADR1 is an input-only address select for the slave FIFOs connected
to FD[7..0] or FD[15..0].

91

73

39

PAG or
PKTEND

1/10/1Z

(PAG)

Multiplexed pin whose function is selected by the IFCONFIG[1:0] bits.
PAG is a bidirectional I/O port pin.

PKTEND is an input used to commit the FIFO packet data to the endpoint
and whose polarity is programmable via FIFOPINPOLAR.5.

Document #: 38-08039 Rev. *C
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Table 5-1. FX1 Pin Definitions (continued)[s]
128 | 100 | 56
TQFP|TQFP| QFN Name |Type Default Description
111 89 PE3 or 1/0/Z2 | Multiplexed pin whose function is selected by the PORTECFG.3 bit.
RXDOOUT (PE3) |PES3 is a bidirectional /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 it is a 1.
112 90 PE4 or 1/10/Z | 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 RXD1OUT
is selected and UARTL1 is in Mode O, this pin provides the output data for
UART1 only when itis in sync mode. In Modes 1, 2, and 3, this pin is HIGH.
113 91 PES or 1/10/Z | Multiplexed pin whose function is selected by the PORTECFG.5 bit.
INT6 (PE5) |PES5 is a bidirectional /0 port pin.
INT6 is the 8051 INT6 interrupt request input signal. The INT6 pin is edge-
sensitive, active HIGH.
114 92 PEG or 1/10/Z | Multiplexed pin whose function is selected by the PORTECFG.6 bit.
T2EX (PES6) |PES6 is a bidirectional /O port pin.
T2EX is an active-high input signal to the 8051 Timer2. T2EX reloads timer
2 on its falling edge. T2EX is active only if the EXEN2 bit is set in T2CON.
115 93 PE7 or 1/10/Z | Multiplexed pin whose function is selected by the PORTECFG.7 bit.
GPIFADRS8 (PE7) |PE7 is a bidirectional /O port pin.
GPIFADRS is a GPIF address output pin.
4 3 1 |RDYOor |Input N/A | Multiplexed pin whose function is selected by the following bits:
SLRD IFCONFIG[1..0].
RDYO0 is a GPIF input signal.
SLRD is the input-only read strobe with programmable polarity (FIFOPIN-
POLAR.3) for the slave FIFOs connected to FD[7..0] or FD[15..0].
5 4 2 |RDY1lor |Input N/A | Multiplexed pin whose function is selected by the following bits:
SLWR IFCONFIG[1..0].
RDY1 is a GPIF input signal.
SLWR is the input-only write strobe with programmable polarity (FIFOPIN-
POLAR.2) for the slave FIFOs connected to FD[7..0] or FD[15..0].
6 5 RDY2 Input N/A |RDY2 is a GPIF input signal.
7 6 RDY3 Input N/A |RDY3is 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 29 |CTLOor O/z H |Multiplexed pin whose function is selected by the following bits:
FLAGA IFCONFIG[1..0].
CTLO is a GPIF control output.
FLAGA is a programmable slave-FIFO output status flag signal.
Defaults to programmable for the FIFO selected by the FIFOADR[1:0] pins.
70 55 30 |CTLlor O/z H |Multiplexed pin whose function is selected by the following bits:
FLAGB IFCONFIG[1..0].
CTL1is 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.
71 56 31 |CTL2o0r O/z H |Multiplexed pin whose function is selected by the following bits:
FLAGC IFCONFIG[1..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.
66 51 CTL3 o/z H |CTL3is a GPIF control output.
67 52 CTL4 Output H |CTL4 is a GPIF control output.
98 76 CTL5 Output H |CTL5is a GPIF control output.

Document #: 38-08039 Rev. *C
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Table 5-1. FX1 Pin Definitions (continued)[s]
128 | 100 | 56
TQFP|TQFP| QFN Name |Type Default Description
32 26 13 |IFCLK 1/10/Zz Z |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 is used (IFCONFIG.7 = 1) the
IFCLK pin can be configured to output 30/48 MHz by bits IFCONFIG.5 and
IFCONFIG.6. IFCLK may be inverted, whether internally or externally
sourced, by setting the bit IFCONFIG.4 = 1.
28 22 INT4 Input N/A |INT4 is the 8051 INT4 interrupt request input signal. The INT4 pin is edge-
sensitive, active HIGH.
106 | 84 INTS5# Input N/A |INT5#is the 8051 INT5 interrupt request input signal. The INT5 pin is edge-
sensitive, active LOW.
31 25 T2 Input N/A |T2is the active-HIGH T2 input signal to 8051 Timer2, which provides the
input to Timer2 when C/T2 = 1. When C/T2 =0, Timer2 does not use this pin.
30 24 Tl Input N/A |T1is the active-HIGH T1 signal for 8051 Timerl, which provides the input
to Timerl when C/T1is 1. When C/T1 is O, Timerl does not use this bit.
29 23 TO Input N/A |TO is the active-HIGH TO0 signal for 8051 Timer0, which provides the input
to TimerO when C/TO is 1. When C/TO is 0, TimerO does not use this bit.
53 43 RXD1 Input N/A |RXD1is an active-HIGH input signal for 8051 UART1, which provides data
to the UART in all modes.
52 42 TXD1 Output H |TXD1is an active-HIGH output pin from 8051 UART1, which provides 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 provides data
to the UART in all modes.
50 40 TXDO Output H |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 H |CS#is the active-LOW chip select for external memory.
41 32 WR# Output H |WR#is the active-LOW write strobe output for external memory.
40 31 RD# Output H |RD# is the active-LOW read strobe output for external memory.
38 OE# Output H |OE# is the active-LOW output enable for external memory.
33 27 14 |Reserved |Input N/A |Reserved. Connect to ground.
101 | 79 44 |\WAKEUP |Input N/A |USB Wakeup. If the 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 FX1 chip from suspending.
This pin has programmable polarity (WAKEUP.4).
36 29 15 |SCL oD Z |Clock for the I°C interface. Connect to VCC with a 2.2K resistor, even if no
12C peripheral is attached.
37 30 16 |SDA oD Z |Datafor I°Cinterface. Connect to VCC with a 2.2K resistor, even if no I1°C
peripheral is attached.
2 1 55 |VCC Power N/A |VCC. Connect to 3.3V power source.
26 20 11 |vCC Power N/A |VCC. Connect to 3.3V power source.
43 33 17 |vCC Power N/A |VCC. Connect to 3.3V power source.
48 38 VCC Power N/A |VCC. Connect to 3.3V power source.
64 49 27 |VCC Power N/A |VCC. Connect to 3.3V power source.
68 53 VCC Power N/A |VCC. Connect to 3.3V power source.
81 66 32 |vCC Power N/A |VCC. Connect to 3.3V power source.
100 78 43 |VvCC Power N/A |VCC. Connect to 3.3V power source.
107 85 VCC Power N/A |VCC. Connect to 3.3V power source.
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Register Summary
FX1 register bit definitions are described in the EZ-USB TRM
in greater detail.

Table 6-1. FX1 Register Summary

Hex [Size |Name |Descripti0n b7 b6 b5 b4 b3 b2 bl b0 Default Access
GPIF Waveform Memories
E400 (128 |WAVEDATA GPIF Waveform D7 D6 D5 D4 D3 D2 D1 DO XXXXXXXX  |RW
Descriptor 0, 1, 2, 3 data
E480 |128 |reserved
GENERAL CONFIGURATION
E600 (1 CPUCS CPU Control & Status 0 0 PORTCSTB |CLKSPD1 |CLKSPDO |CLKINV CLKOE 8051RES 00000010 rrbbbbbr
E601 |1 IFCONFIG Interface Configuration IFCLKSRC [3048MHZ IFCLKOE IFCLKPOL |ASYNC GSTATE IFCFG1 IFCFGO 10000000 |RW
(Ports, GPIF, slave FIFOs
E602 |1 PINFLAGSABP Slave FIFO FLAGA and |FLAGB3 FLAGB2 FLAGB1 FLAGBO FLAGA3 FLAGA2 FLAGAL FLAGAO 00000000 |RW
FLAGB Pin Configuration
E603 [1  |[PINFLAGSCD™  [Slave FIFOFLAGC and |FLAGD3  |[FLAGD2 |FLAGD1  |FLAGDO |[FLAGC3 |FLAGC2 |FLAGCL |FLAGCO  |00000000 |RW
FLAGD Pin Configuration
E604 (1 FIFORESET™! Restore FIFOS to default [NAKALL 0 0 0 EP3 EP2 EP1 EPO XXXXXXXX (W
state
E605 |1 BREAKPT Breakpoint Control 0 0 0 0 BREAK BPPULSE |BPEN 0 00000000 (rrrrbbbr
E606 |1 BPADDRH Breakpoint Address H A15 Al4 A13 A12 A1l A10 A9 A8 XXXXXXXX  [RW
E607 (1 BPADDRL Breakpoint Address L A7 A6 A5 A4 A3 A2 Al AO XXXXXXXX  [RW
E608 |1 UART230 230 Kbaud internally 0 0 0 0 0 0 230UART1 |230UARTO (00000000 |[rrrrrrbb
generated ref. clock
E609 [1  [FIFOPINPOLARIT [Slave FIFO Interface pins|0 0 PKTEND  [SLOE SLRD SLWR EF FF 00000000 |rrbbbbbb
polarity
EG60A (1 REVID Chip Revision v7 vé v5 v4 3 rv2 vl v0 RevA R
00000001
E60B|1 [REVCTLIY Chip Revision Control |0 0 0 0 0 0 dyn_out enh_pkt 00000000 [rrrrrrbb
UDMA
E60C |1 GPIFHOLDAMOUNT|MSTB Hold Time 0 0 0 0 0 0 HOLDTIME1{HOLDTIMEOQ |00000000 |rrrrrrbb
(for UDMA)
3 reserved
ENDPOINT CONFIGURATION
E610 |1 EP1OUTCFG Endpoint 1-OUT VALID 0 TYPE1 TYPEO 0 0 0 0 10100000 |brbbrrrr
Configuration
E611 |1 EP1INCFG Endpoint 1-IN VALID 0 TYPE1 TYPEO 0 0 0 0 10100000 |brbbrrrr
Configuration
E612 |1 EP2CFG Endpoint 2 Configuration [VALID DIR TYPE1 TYPEO SIZE 0 BUF1 BUFO 10100010 |bbbbbrbb
E613 |1 EP4CFG Endpoint 4 Configuration [VALID DIR TYPE1 TYPEO 0 0 0 0 10100000 |bbbbrrrr
E614 |1 EP6CFG Endpoint 6 Configuration [VALID DIR TYPE1 TYPEO SIZE 0 BUF1 BUFO 11100010 |bbbbbrbb
E615 |1 EP8CFG Endpoint 8 Configuration [VALID DIR TYPE1 TYPEO 0 0 0 0 11100000 |bbbbrrrr
2 reserved
E618 |1 EP2FIFOCFGP Endpoint 2 / slave FIFO |0 INFM1 OEP1 AUTOOUT |AUTOIN ZEROLENIN|O 'WORDWIDE 00000101 (rbbbbbrb
configuration
E619 |1 EP4FIFOCFGD Endpoint 4 / slave FIFO |0 INFM1 OEP1 AUTOOUT |AUTOIN ZEROLENIN|O 'WORDWIDE 00000101 (rbbbbbrb
configuration
E61A |1 EPGFIFOCFGP! Endpoint 6 / slave FIFO |0 INFM1 OEP1 AUTOOUT |AUTOIN ZEROLENIN|O 'WORDWIDE 00000101 |rbbbbbrb
configuration
E61B |1 EPSFIFOCFGP! Endpoint 8 / slave FIFO |0 INFM1 OEP1 AUTOOUT |AUTOIN ZEROLENIN|O 'WORDWIDE 00000101 (rbbbbbrb
configuration
E61C|4 reserved
E620 (1 EP2AUTOINLENHY! Endpoint 2 AUTOIN 0 0 0 0 0 PL10 PL9 PL8 00000010 (rrrrrbbb
Packet Length H
E621 |1 EP2AUTOINLENL®! Endpoint 2 AUTOIN PL7 PL6 PL5 PL4 PL3 PL2 PL1 PLO 00000000 |RW
Packet Length L
E622 |1 EP4AUTOINLENHY! Endpoint 4 AUTOIN 0 0 0 0 0 0 PL9 PL8 00000010 (rrrrrrbb
Packet Length H
E623 |1 EP4AUTOINLENL®! Endpoint 4 AUTOIN PL7 PL6 PL5 PL4 PL3 PL2 PL1 PLO 00000000 |RW
Packet Length L
E624 |1 EPGAUTOINLENHY! Endpoint 6 AUTOIN 0 0 0 0 0 PL10 PL9 PL8 00000010 (rrrrrbbb
Packet Length H
E625 |1 EPBAUTOINLENL®! Endpoint 6 AUTOIN PL7 PL6 PL5 PL4 PL3 PL2 PL1 PLO 00000000 |RW
Packet Length L
E626 |1 EPSAUTOINLENHY! Endpoint 8 AUTOIN 0 0 0 0 0 0 PL9 PL8 00000010 (rrrrrrbb
Packet Length H
E627 |1 EPSAUTOINLENL! Endpoint 8 AUTOIN PL7 PL6 PL5 PL4 PL3 PL2 PL1 PLO 00000000 |RW
Packet Length L
E628 (1 ECCCFG ECC Configuration 0 0 0 0 0 0 0 ECCM 00000000 (rrrrrrrb
E629 (1 ECCRESET ECC Reset X X X X X X X X 00000000 (W
E62A |1 ECC1BO ECC1 Byte 0 Address LINE15 LINE14 LINE13 LINE12 LINE11 LINE10 LINE9 LINE8 11111111 |R
E62B |1 ECC1B1 ECC1 Byte 1 Address LINE7 LINE6 LINES LINE4 LINE3 LINE2 LINE1 LINEO 11111111 |R
E62C |1 ECC1B2 ECC1 Byte 2 Address COL5 coL4 CcoL3 coL2 CcoL1 CoLo LINE17 LINE16 11111111 |R
E62D |1 ECC2B0 ECC2 Byte 0 Address LINE15 LINE14 LINE13 LINE12 LINE11 LINE10 LINE9 LINE8 11111111 |R
E62E |1 ECC2B1 ECC2 Byte 1 Address LINE7 LINE6 LINES LINE4 LINE3 LINE2 LINE1 LINEO 11111111 |R
Note:
9. Read and writes to these register may require synchronization delay, see Technical Reference Manual for “Synchronization Delay.”
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Table 6-1. FX1 Register Summary (continued)

Hex [Size |Name Description b7 b6 b5 b4 b3 b2 bl b0 Default Access
E62F |1 ECC2B2 ECC2 Byte 2 Address COL5 coL4 CoL3 coL2 CcoL1 CoLo 0 0 11111111 |R
E630 (1 EP2FIFOPFH! Endpoint 2 / slave FIFO |DECIS PKTSTAT IN: PKTS[2] |IN: PKTS[1] |IN: PKTS[0](0 PFC9 PFC8 10001000 |bbbbbrbb
Programmable Flag H ISO OUT:PFC12 [OUT:PFC11 [OUT:PFC10|
Mode
E630 (1 EP2FIFOPFH! Endpoint 2 / slave FIFO |DECIS PKTSTAT OUT:PFC12 |OUT:PFC11 |OUT:PFC10|0 PFC9 IN:PKTS[2] |10001000 |bbbbbrbb)
Programmable Flag H OUT:PFC8
Non-ISO Mode
E631 |1 EP2FIFOPFLY! Endpoint 2 / slave FIFO [IN:PKTS[1] [IN:PKTS[0] |PFC5 PFC4 PFC3 PFC2 PFC1 PFCO 00000000 |RW
Programmable Flag L OUT:PFC7 |OUT:PFC6
E632 |1 EP4FIFOPFH! Endpoint 4 / slave FIFO |DECIS PKTSTAT 0 IN: PKTS[1] [IN: PKTS[0]|0 0 PFC8 10001000 |bbrbbrrb
Programmable Flag H ISO OUT:PFC10 |OUT:PFC9
Mode
E632 |1 EP4FIFOPFH! Endpoint 4 / slave FIFO |DECIS PKTSTAT 0 OUT:PFC10 [OUT:PFC9 |0 0 PFC8 10001000 |bbrbbrrb
Programmable Flag H
Non-ISO Mode
E633 |1 EP4FIFOPFLY! Endpoint 4 / slave FIFO [IN: PKTS[1] |IN: PKTS[0] |PFC5 PFC4 PFC3 PFC2 PFC1 PFCO 00000000 |RW
Programmable Flag L OUT:PFC7 |OUT:PFC6
E634 |1 EP6FIFOPFH! Endpoint 6 / slave FIFO |DECIS PKTSTAT INPKTS[2] |IN: PKTS[1] |IN: PKTS[0](0 PFC9 PFC8 00001000 (bbbbbrbb|
Programmable Flag H ISO OUT:PFC12 [OUT:PFC11 [OUT:PFC10|
Mode
E634 |1 EP6FIFOPFH! Endpoint 6 / slave FIFO |DECIS PKTSTAT OUT:PFC12 |OUT:PFC11 |OUT:PFC10|0 PFC9 IN:PKTS[2] |00001000 |bbbbbrbb)
Programmable Flag H OUT:PFC8
Non-ISO Mode
E635 |1 EPGFIFOPFLY! Endpoint 6 / slave FIFO [IN:PKTS[1] [IN:PKTS[0] |PFC5 PFC4 PFC3 PFC2 PFC1 PFCO 00000000 |RW
Programmable Flag L OUT:PFC7 |OUT:PFC6
E636 [1  |EP8FIFOPFHI! Endpoint 8/ slave FIFO _|DECIS PKTSTAT [0 IN: PKTS[1] [IN: PKTS[0][0 0 PFC8 00001000 [bbrbbrrb
Programmable Flag H ISO OUT:PFC10 |OUT:PFC9
Mode
E636 |1 EPSFIFOPFH! Endpoint 8 / slave FIFO |DECIS PKTSTAT 0 OUT:PFC10 [OUT:PFC9 |0 0 PFC8 00001000 [bbrbbrrb
Programmable Flag H
Non-ISO Mode
E637 |1 EPSFIFOPFLY! Endpoint 8 / slave FIFO |PFC7 PFC6 PFC5 PFC4 PFC3 PFC2 PFC1 PFCO 00000000 |RW
1SO Mode Programmable Flag L
E637 |1 EPSFIFOPFLY! Endpoint 8 / slave FIFO [IN: PKTS[1] |IN: PKTS[0] |PFC5 PFC4 PFC3 PFC2 PFC1 PFCO 00000000 |RW
Non-ISO Mode Programmable Flag L OUT:PFC7 |OUT:PFC6
8 reserved
E640 |1 reserved
E641 |1 reserved
E642 |1 reserved
E643 |1 reserved
E644 |4 reserved
E648 [1  [INPKTENDMI Force IN Packet End Skip 0 0 0 EP3 EP2 EP1 EPO XXX |W
E649 [7 |OUTPKTEND! Force OUT Packet End  |Skip 0 0 0 EP3 EP2 EP1 EPO XXX |W
INTERRUPTS
E650 (1 EP2FIFOIED Endpoint 2 slave FIFO 0 0 0 0 EDGEPF |PF EF FF 00000000 |RW
Flag Interrupt Enable
E651 |1 [EP2FIFOIRQI™™  [Endpoint 2 slave FIFO [0 0 0 0 0 PF EF FF 00000111 |rrrrrbbb
Flag Interrupt Request
E652 |1 EP4FIFOIED Endpoint 4 slave FIFO 0 0 0 0 EDGEPF |PF EF FF 00000000 |RW
Flag Interrupt Enable
E653 |1 |EP4FIFOIRQII  [Endpoint 4 slave FIFO [0 0 0 0 0 PF EF FF 00000111 [rrrirbbb
Flag Interrupt Request
E654 |1 EPGFIFOIED Endpoint 6 slave FIFO 0 0 0 0 EDGEPF |PF EF FF 00000000 |RW
Flag Interrupt Enable
E655 |1 |EP6FIFOIRQII  [Endpoint 6 slave FIFO [0 0 0 0 0 PF EF FF 00000110 |[rrrirbbb
Flag Interrupt Request
E656 |1 EPSFIFOIED Endpoint 8 slave FIFO 0 0 0 0 EDGEPF |PF EF FF 00000000 |RW
Flag Interrupt Enable
E657 |1 |EPSFIFOIRQI I [Endpoint 8 slave FIFO [0 0 0 0 0 PF EF FF 00000110 |[rrrirbbb
Flag Interrupt Request
E658 |1 IBNIE IN-BULK-NAK Interrupt |0 0 EP8 EP6 EP4 EP2 EP1 EPO 00000000 |RW
Enable
Note:

10. SFRs not part of the standard 8051 architecture.
The register can only be reset, it cannot be set.
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Table 6-1. FX1 Register Summary (continued)

Hex [Size |Name Description b7 b6 b5 b4 b3 b2 bl b0 Default Access

81 |1 |sP Stack Pointer D7 D6 D5 D4 D3 D2 D1 DO 00000111 [RW

82 |1 |pPLO Data Pointer 0 L A7 A6 A5 A4 A3 A2 Al AO 00000000 [RW

83 |1 |DPHO Data Pointer 0 H A15 Al4 A13 A12 ALl A10 A9 A8 00000000 [RW

84 [1 [pPL1M Data Pointer 1 L A7 A6 A5 A4 A3 A2 Al AO 00000000 [RW

85 |1 |DPH1M Data Pointer 1 H A15 Al4 A13 A12 ALl A10 A9 A8 00000000 [RW

86 |1 |DPSM Data Pointer 0/1 select |0 0 0 0 0 0 0 SEL 00000000 [RW

87 1 PCON Power Control SMODO X 1 1 X X X IDLE 00110000 |RW

88 |1 |TCON Timer/Counter Control | TF1 TR1 TFO TRO IE1 IT1 IEO ITO 00000000 [RW
(bit addressable)

89 [1 [TmOD Timer/Counter Mode GATE [ M1 MO GATE cT M1 MO 00000000 [RW
Control

8A |1 [TLO Timer O reload L D7 D6 D5 D4 D3 D2 D1 DO 00000000 [RW

8B |1 [TL1 Timer 1 reload L D7 D6 D5 D4 D3 D2 D1 DO 00000000 [RW

8C |1 [THO Timer O reload H D15 D14 D13 D12 D11 D10 D9 D8 00000000 [RW

8D |1 [TH1 Timer 1 reload H D15 D14 D13 D12 D11 D10 D9 D8 00000000 [RW

8E |1 |CKCONMI Clock Control X X T2M TIM TOM MD2 MD1 MDO 00000001 [RW

8F 1 reserved

90 (1 [ioBM Port B (bit addressable) |D7 D6 D5 D4 D3 D2 D1 DO XXXXXXXX |RW

91 (1 [EXIFTO External Interrupt Flag(s) [IE5 IE4 I2CINT USBNT 1 0 0 0 00001000 [RW

92 |1 [MPAGEM Upper Addr Byte of MOVX|A15 Al4 A13 A12 ALl A10 A9 A8 00000000 [RW
using @RO/ @R1

93 5 reserved

98 |1 [SCONO Serial Port 0 Control SMO0_0 SM1_0 SM2_0 REN_O TB8_0 RB8_0 TIO RI_O 00000000 [RW
(bit addressable)

99 |1 [SBUFO Serial Port 0 Data Buffer [D7 D6 D5 D4 D3 D2 D1 DO 00000000 [RW

9A |1 |AUTOPTRH1MI Autopointer 1 Address H |A15 Al4 A13 A12 ALl A10 A9 A8 00000000 [RW

9B |1 [AUTOPTRL1M Autopointer 1 Address L |A7 A6 A5 A4 A3 A2 Al AO 00000000 [RW

9C |1 reserved

9D |1 |AUTOPTRH2MI Autopointer 2 Address H |A15 Al4 A13 A12 ALl A10 A9 A8 00000000 [RW

9E |1 [AUTOPTRL2MM Autopointer 2 Address L |A7 A6 A5 A4 A3 A2 Al AO 00000000 [RW

9F 1 reserved

A0 |1 [1ocT® Port C (bit addressable) |D7 D6 D5 D4 D3 D2 D1 DO XXXXXXXX |RW

Al 1 INT2CLRIT Interrupt 2 clear X X X X X X X X XXXXXXXX  |W

A2 1 INT4CLRITI Interrupt 4 clear X X X X X X X X XXXXXXXX  |W

A3 |5 reserved

A8 |1 [IE Interrupt Enable EA ES1 ET2 ESO ET1 EX1 ETO EX0 00000000 [RW
(bit addressable)

A9 1 reserved

AA |1 |EP2468STATHY] Endpoint 2,4,6,8 status  |EP8F EPSE EP6F EP6E EP4F EP4E EP2F EP2E 01011010 [R

ags
AB |1 |EP24FIFOFLGS Endpoint 2,4 slave FIFO |0 EP4PF EP4EF EP4FF 0 EP2PF EP2EF EP2FF 00100010 [R
[10] status flags
AC |1 |FP68FIFOFLGS Endpoint 6,8 slave FIFO |0 EP8PF EPSEF EP8SFF 0 EP6PF EP6EF EP6FF 01100110 [R
[10] status flags

AD |2 reserved

AF |1 |AUTOPTRSETUPI[Autopointer 1&2 setup |0 0 0 0 0 APTR2INC |APTR1INC [APTREN  |00000110 [RW

BO |1 [ioDM Port D (bit addressable) |D7 D6 D5 D4 D3 D2 D1 DO XXXXXXXX |RW

Bl |1 [IOEMY Port E D7 D6 D5 D4 D3 D2 D1 DO XXOOXXXX |RW
(NOT bit addressable)

B2 [1 [OEATY Port A Output Enable D7 D6 D5 D4 D3 D2 D1 DO 00000000 [RW

B3 [1 [oEBMY Port B Output Enable D7 D6 D5 D4 D3 D2 D1 DO 00000000 [RW

B4 |1 |OECTY Port C Output Enable  |D7 D6 D5 D4 D3 D2 D1 DO 00000000 [RW

B5 |1 |OEDMY Port D Output Enable  |D7 D6 D5 D4 D3 D2 D1 DO 00000000 [RW

B6 |1 |OEEMY Port E Output Enable D7 D6 D5 D4 D3 D2 D1 DO 00000000 [RW

B7 1 reserved

B8 [1 [P Interrupt Priority (bit ad- |1 PS1 PT2 PSO PT1 PX1 PTO PX0 10000000 [RW
dressable)

B9 1 reserved

BA [1 [EPO1STATI Endpoint 0&1 Status 0 0 0 0 0 EP1INBSY $P10UTBS EPOBSY  |00000000 |R

BB |1 |GPIFTRIGIOITY Endpoint 2,4,6,8 GPIF  |DONE 0 0 0 0 RW EP1 EPO 10000xxx |brrrrbbb
slave FIFO Trigger

BC |1 reserved

BD |1 |GPIFSGLDATHI GPln): Data H (16-bit mode|D15 D14 D13 D12 D11 D10 D9 D8 XXOOXXXX |RW
only’

BE |1 |GPIFSGLDATLX™I [GPIF Data L w/ Trigger |D7 D6 D5 D4 D3 D2 D1 DO XXOOXXXX |RW

BF |1 E’I\TCI)F)EGLDAT GPIF Data L w/ No TriggerD7 D6 D5 D4 D3 D2 D1 DO XXXXXXXX  |R

co |1 [sconil™ Serial Port 1 Control (bit [SMO0_1 SM1_1 SM2_1 REN_1 TB8_1 RB8_1 TI_1 RI_1 00000000 [RW
addressable)

Cc1 [1 [sBUF1RY Serial Port 1 Data Buffer [D7 D6 D5 D4 D3 D2 D1 DO 00000000 [RW

c2 |6 reserved

Notes:
11. If no EEPROM is detected by the SIE then the default is 00000000.
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0.3 Data Memory Read
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Figure 10-2. Data Memory Read Timing Diagram

Table 10-2. 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 10.7 ns

tsTRL Clock to RD LOW 11 ns

tsTBH Clock to RD HIGH 11 ns

tscsL Clock to CS LOW 13 ns

tsoEL Clock to OE LOW 1.1 ns

tosu Data Setup to Clock 9.6 ns

ton Data Hold Time 0 ns

When using the AUTPOPTR1 or AUTOPTR2 to address external memory, the address of AUTOPTR1 will only be active while
either RD# or WR# are active. The address of AUTOPTR2 will be active throughout the cycle and meet the above address valid
time for which is based on the stretch value.

Note:

16. taccz and taccz are computed from the above parameters as follows:
tacca(24 MHz) = 3*tc — tay — thgy = 106 ns
tacc2(48 MHZ) = 3*tg| — tay — tpsy =43 s

tacea(24 MHZ) = 5¥tey — tay — thsy = 190 Ns
tacos(48 MHZ) = 5% — tay — tpsy = 86 ns.
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PORTC Strobe Feature Timings

The RD# and WR# are present in the 100-pin version and the
128-pin package. In these 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. This feature is
enabled by setting PORTCSTB bit in CPUCS register.

The RD# and WR# strobes are asserted for two CLKOUT
cycles when PORTC is accessed.

The WR# strobe will be asserted two clock cycles after
PORTC is updated and will be active for two clock cycles after
that as shown in Figure 10-4.

As for read, the value of PORTC three clock cycles before the
assertion of RD# is the value that the 8051 reads in. The RD#
is pulsed for 2 clock cycles after 3 clock cycles from the point
when the 8051 has performed a read function on PORTC.

teLkout |

The way the feature is intended to work is that the RD# signal
will prompt the external logic to prepare the next data byte.
Nothing gets sampled internally on assertion of the RD# signal
itself. It is just a “prefetch” type signal to get the next data byte
prepared. So, using it with that in mind should easily meet the
set-up time to the next read.

The purpose of this pulsing of RD# is to let the external
peripheral know that the 8051 is done reading PORTC and the
data was latched into PORTC three CLKOUT cycles prior to
asserting the RD# signal. Once the RD# is pulsed the external
logic may update the data on PORTC.

Following is the timing diagram of the read and write strobing
function on accessing PORTC. Refer to Section 10.3 and
Section 10.4 for details on propagation delay of RD# and WR#
signals.

CLKOUT

]

PORTC IS UPDATED\/X

WR# ‘ |

Figure 10-4. WR# Strobe Function when PORTC is Accessed by 8051
teLkout |
CLKOUT J

8051 READS PORTC

DATA MUST‘ BE HELD FOR 3 CLK CYLCES
v

RD#

Figure 10-5. RD# Strobe Function when PORTC is Accessed by 8051
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0.6  GPIF Synchronous Signals

=

tIF:CLK ‘
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=] tRyn
DATA(input) |va||d
tsep I‘_’:‘_’ItDAH
CTLy ! \]—
—————— )
tycr
DATA(output) N N+1
txgp —

Figure 10-6. GPIF Synchronous Signals Timing Diagram[17]

Table 10-4. GPIF Synchronous Signals Parameters with Internally Sourced IFCLK[18 19

Parameter Description Min. Max. Unit
tiFcLK IFCLK Period 20.83 ns
tsry RDY to Clock Setup Time 8.9 ns
tRyH Clock to RDYx 0 ns
tsep GPIF Data to Clock Setup Time 9.2 ns
tbAH GPIF Data Hold Time 0 ns
tsga Clock to GPIF Address Propagation Delay 7.5 ns
txeD Clock to GPIF Data Output Propagation Delay 11 ns
txcTL Clock to CTLy Output Propagation Delay 6.7 ns

Table 10-5. GPIF Synchronous Signals Parameters with Externally Sourced IFCLK19]

Parameter Description Min. Max. Unit
tiFcLk IFCLK Period 20.83 200 ns
tsry RDYy to Clock Setup Time 2.9 ns
tRYH Clock to RDYy 3.7 ns
tsep GPIF Data to Clock Setup Time 3.2 ns
toaH GPIF Data Hold Time 4.5 ns
tsga Clock to GPIF Address Propagation Delay 115 ns
txeD Clock to GPIF Data Output Propagation Delay 15 ns
tyeTL Clock to CTLy Output Propagation Delay 10.7 ns
Notes:

17. Dashed lines denote signals with programmable polarity.
18. GPIF asynchronous RDY, signals have a minimum Setup time of 50 ns when using internal 48-MHz IFCLK.

19. IFCLK must not exceed 48 MHz.
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10.9 Slave FIFO Synchronous Write
bEcik |
| I
|
SLWR @‘/
______ / SWR - - - = = = -
|
DATA 7 | N z
ij’J trpH
FLAGS [
__________ b,
Figure 10-9. Slave FIFO Synchronous Write Timing Diagram!*7]
Table 10-9. Slave FIFO Synchronous Write Parameters with Internally Sourced IFCLK (19]

Parameter Description Min. Max. Unit
tiFcLK IFCLK Period 20.83 ns
tswr SLWR to Clock Setup Time 18.1 ns
twrH Clock to SLWR Hold Time 0 ns
tsFp FIFO Data to Clock Setup Time 9.2 ns
tepH Clock to FIFO Data Hold Time 0 ns
txFLG Clock to FLAGS Output Propagation Time 9.5 ns
Table 10-10. Slave FIFO Synchronous Write Parameters with Externally Sourced IFCLK (19]

Parameter Description Min. Max. Unit
tiFcLk IFCLK Period 20.83 200 ns
tswr SLWR to Clock Setup Time 12.1 ns
twrH Clock to SLWR Hold Time 3.6 ns
tsFp FIFO Data to Clock Setup Time 3.2 ns
tFDH Clock to FIFO Data Hold Time 4.5 ns
tyrLG Clock to FLAGS Output Propagation Time 135 ns
Note:

20. Slave FIFO asynchronous parameter values use internal IFCLK setting at 48 MHz.
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10.17 Sequence Diagram
10.17.1 Single and Burst Synchronous Read Example
tircLk
IFCLK
tsFa teAH s tsFa tFAH |

FIFOADR

SLRD

SLCS

FLAGS

DATA

SLOE

Figure 10-18. Slave FIFO Synchronous Read Sequence and Timing Diagram
tIFCLK tIFCLK tIFCLK ?IFCLK ?IFCLK ‘I‘IFCLK ?IFCLK fIFCLK fFCLK tIFCLK
SLOE? SLOEi SLRD‘I‘ stoet

SLOE+ SLRDV

SLRD

FIFO DATA BUS |Not Driven——»{ Driven: N |—»{ N+1 }—»\Not Driven——»{ N+1 |—»{ N+2 }Mﬁ N+4 |—»{Not Driven |

Figure 10-19. Slave FIFO Synchronous Sequence of Events Diagram

Figure 10-18 shows the timing relationship of the SLAVE FIFO
signals during a synchronous FIFO read using IFCLK as the
synchronizing clock. The diagram illustrates a single read
followed by a burst read.

e Att =0 the FIFO address is stable and the signal SLCS is
asserted (SLCS may be tied low in some applications).
Note: tgpa has aminimum of 25 ns. This meanswhen IFCLK
is running at 48 MHz, the FIFO address setup time is more
than one IFCLK cycle.

e Att=1, SLOE is asserted. SLOE is an output enable only,
whose sole function is to drive the data bus. The data that
is driven on the bus is the data that the internal FIFO pointer
is currently pointing to. In this example it is the first data
value inthe FIFO. Note: the datais pre-fetched and is driven
on the bus when SLOE is asserted.

e Att=2, SLRD is asserted. SLRD must meet the setup time
of tsgp (time from asserting the SLRD signal to the rising
edge of the IFCLK) and maintain a minimum hold time of
trpn (time from the IFCLK edge to the deassertion of the
SLRDsignal). Ifthe SLCS signalis used, itmust be asserted
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with SLRD, or before SLRD is asserted (i.e. the SLCS and
SLRD signals must both be asserted to start a valid read
condition).

The FIFO pointeris updated ontherising edge of the IFCLK,
while SLRD is asserted. This starts the propagation of data
from the newly addressed location to the data bus. After a
propagation delay of tyrp (Mmeasured from the rising edge
of IFCLK) the new data value is present. N is the first data
value read from the FIFO. In order to have data on the FIFO
data bus, SLOE MUST also be asserted.

The same sequence of events are shown for a burst read and
are marked with the time indicators of T = 0 through 5. Note:
For the burst mode, the SLRD and SLOE are left asserted
during the entire duration of the read. In the burst read mode,
when SLOE is asserted, data indexed by the FIFO pointer is
on the data bus. During the first read cycle, on the rising edge
of the clock the FIFO pointer is updated and increments to
point to address N+1. For each subsequent rising edge of
IFCLK, while the SLRD is asserted, the FIFO pointer is incre-
mented and the next data value is placed on the data bus.
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10.17.3 Sequence Diagram of a Single and Burst Asynchronous Read

tsFa trAH . tsFa  IFAH

FIFOADR

=

= _thDfW' tRDpwh T=0 __tR—D;jwl. tRopwh __tRiD;jwl | tRopwh _fR_Dp_wI tRDpwhb
SLRD X ) A ) i j , )

@ = ® ® @ ® @

sLCS \ |
FLAGS
DATA
SLOE

Figure 10-21. Slave FIFO Asynchronous Read Sequence and Timing Diagram

SLOEY SLRD } SLRD ¢t SLOE ¢ SLOE } SLRD{ SLRD? SLRD { SLRD ¢t SLOE ¢

FIFOPOINTER | N [ N | N {1l N+t s Ner | Ner|—p Ne2|» Ne2 | N+3 H\/—ﬁ N+3 |
FIFO DATA BUS‘ Not DrivenHDriven: X H N H N HNot DrivenH N H N+1 H N+1 H N+2 H N+2 WNM Driven\

Figure 10-22. Slave FIFO Asynchronous Read Sequence of Events Diagram

Figure 10-21 diagrams the timing relationship of the SLAVE * The data that will be driven, after asserting SLRD, is the

FIFO signals during an asynchronous FIFO read. It shows a updated data from the FIFO. This data is valid after a propa-
single read followed by a burst read. gation delay of tyrp from the activating edge of SLRD. In
Figure 10-21, data N is the first valid data read from the

e Att =0 the FIFO address is stable and the SLCS signal is FIFO. For data to appear on the data bus during the read
asserted. ) ) ) ) cycle (i.e. SLRDis asserted), SLOE MUST beinan asserted
e Att=1, SLOE is asserted. This results in the data bus being state. SLRD and SLOE can also be tied together.
driven. The data that is driven on to the bus is previous data, Th ¢ sis al h f burst read
it data that was in the FIFO from a prior read cycle. € Same Sequence Of events IS also shown for a burst rea
_ , 4. Th h marked with T = 0 through 5. Note: In burst read mode, during
* Att=2, SLRt.D IS alssert]?t - The SLdRD.m“St mgett t‘? SLOE is assertion, the data bus is in a driven state and outputs
minimum active puise of tgp,y and minimum de-active the previous data. Once SLRD is asserted, the data from the

ulse width of t, .If SLCS is used then, SLCS must be A
51 asserted WithRISDEméhD or before SLRD is asserted. (i.e., the FIFQ is driven on the data bus (SLOE must also be asserted)
SLCS and SLRD signals must both be asserted to start a and then the FIFO pointer is incremented.

valid read condition.)
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10.17.4 Sequence Diagram of a Single and Burst Asynchronous Write
tsFA tFAH tsFa trAH
®2 twrpw! | twrpwh | s twrpwl | twrpwh |, twrow |, twrpwn |, twrpwt | twrpwn
[ L — e - - - - LU,
SLWR X ) X ] A | \ )
' & e D @ ® ® @ @ T
e L e D — fxﬁLG
tsFp | troH {sFp }E'L

|
DATA N} < N+1>

tpepwl | tPEpwh J

PKTEND

Figure 10-23. Slave FIFO Asynchronous Write Sequence and Timing Diagram[17]

Figure 10-23 diagrams the timing relationship of the SLAVE
FIFO write in an asynchronous mode. The diagram shows a
single write followed by a burst write of 3 bytes and committing
the 4-byte-short packet using PKTEND.

e Att =0 the FIFO address is applied, insuring that it meets
the setup time of tgga. If SLCS is used, it must also be
asserted (SLCS may be tied low in some applications).

e Att=1SLWRis asserted. SLWR must meet the minimum
active pulse of tyyrgy and minimum de-active pulse width
of tyyrpwh- If the SLCS is used, it must be in asserted with
SLWR or before SLWR is asserted.

* Att= 2, data must be present on the bus tgrp before the
deasserting edge of SLWR.

e Att =3, deasserting SLWR will cause the data to be written
from the data bus to the FIFO and then increments the FIFO

pointer. The FIFO flag is also updated after tyg ¢ from the
de-asserting edge of SLWR.

The same sequence of events are shown for a burst write and
is indicated by the timing marks of T = 0 through 5. Note: In
the burst write mode, once SLWR is deasserted, the data is
written to the FIFO and then the FIFO pointer is incremented
to the next byte in the FIFO. The FIFO pointer is post incre-
mented.

In Figure 10-23, once the four bytes are written to the FIFO
and SLWR is deasserted, the short 4-byte packet can be
committed to the host using the PKTEND. The external device
should be designed to not assert SLWR and the PKTEND
signal at the same time. It should be designed to assert the
PKTEND after SLWR is deasserted and met the minimum
deasserted pulse width. The FIFOADDR lines are to be held
constant during the PKTEND assertion.

11.0  Ordering Information
Table 11-1. Ordering Information
8051
Address
Ordering Code Package Type RAM Size | # Prog I/Os /Data Busses

Ideal for battery powered applications
CY7C64714-128AXC 128 TQFP — Lead-Free 16K 40 16/8 bit
CY7C64714-100AXC 100 TQFP — Lead-Free 16K 40 -
CY7C64714-56LFXC 56 QFN — Lead-Free 16K 24 -
Ideal for non-battery powered applications
CY7C64713-128AXC 128 TQFP - Lead-Free 16K 40 16/8 hit
CY7C64713-100AXC 100 TQFP - Lead-Free 16K 40 -
CY7C64713-56LFXC 56 QFN - Lead-Free 16K 24 -

CY3674

EZ-USB FX1 Development Kit
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Package Diagrams

The FX1 is available in three packages:
* 56-pin QFN

¢ 100-pin TQFP

e 128-pin TQFP

Package Diagrams

TOP VIEW SIDE VIEW BOTTOM VIEW
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Figure 12-1. 56-Lead QFN 8 x 8 mm LF56A
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|<— 0.017" dia—>|

| Solder Mask |
Cu Fill Cu Fill
. 0.013" dia SR -
PCB Material RN 5 Materia
Via hole for thermally connecting the This figure only shows the top three layers of the
QFN to the circuit board ground plane. circuit board: Top Solder, PCB Dielectric, and

the Ground Plane
Figure 13-1. Cross-section of the Area Underneath the QFN Package

T
Figure 13-2. Plot of the Solder Mask (White Area)

Figure 13-3. X-ray Image of the Assembly
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