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4.8.2 USB-Interrupt Autovectors

The main USB interrupt is shared by 27 interrupt sources. To
save the code and processing time that normally would be
required to identify the individual USB interrupt source, the
FX1 provides a second level of interrupt vectoring, called
Autovectoring. When a USB interrupt is asserted, the FX1
pushes the program counter onto its stack then jumps to
address 0x0043, where it expects to find a “jump” instruction
to the USB Interrupt service routine. 

The FX1 jump instruction is encoded as shown in Table 4-3.

If Autovectoring is enabled (AV2EN = 1 in the INTSETUP
register), the FX1 substitutes its INT2VEC byte. Therefore, if

the high byte (“page”) of a jump-table address is preloaded at
location 0x0044, the automatically-inserted INT2VEC byte at
0x0045 will direct the jump to the correct address out of the 27
addresses within the page.

4.8.3 FIFO/GPIF Interrupt (INT4)

Just as the USB Interrupt is shared among 27 individual USB-
interrupt sources, the FIFO/GPIF interrupt is shared among 14
individual FIFO/GPIF sources. The FIFO/GPIF Interrupt, like
the USB Interrupt, can employ autovectoring. Table 4-4 shows
the priority and INT4VEC values for the 14 FIFO/GPIF
interrupt sources.

Table 4-3.  INT2 USB Interrupts 

USB INTERRUPT TABLE FOR INT2

Priority INT2VEC Value Source Notes

1  00 SUDAV Setup Data Available

2  04 SOF Start of Frame

3  08 SUTOK Setup Token Received

4 0C SUSPEND USB Suspend request

5 10 USB RESET Bus reset

6 14  reserved

7 18 EP0ACK FX1 ACK’d the CONTROL Handshake

8 1C reserved

9 20 EP0-IN EP0-IN ready to be loaded with data

10 24 EP0-OUT EP0-OUT has USB data

11 28 EP1-IN EP1-IN ready to be loaded with data

12 2C EP1-OUT EP1-OUT has USB data

13 30 EP2 IN: buffer available. OUT: buffer has data

14 34 EP4 IN: buffer available. OUT: buffer has data

15 38 EP6 IN: buffer available. OUT: buffer has data

16 3C EP8 IN: buffer available. OUT: buffer has data

17 40 IBN IN-Bulk-NAK (any IN endpoint)

18 44 reserved

19 48 EP0PING EP0 OUT was Pinged and it NAK’d

20 4C EP1PING EP1 OUT was Pinged and it NAK’d

21 50 EP2PING EP2 OUT was Pinged and it NAK’d

22 54 EP4PING EP4 OUT was Pinged and it NAK’d

23 58 EP6PING EP6 OUT was Pinged and it NAK’d

24 5C EP8PING EP8 OUT was Pinged and it NAK’d

25 60 ERRLIMIT Bus errors exceeded the programmed limit

26 64 

27 68 reserved

28 6C reserved

29 70 EP2ISOERR ISO EP2 OUT PID sequence error

30 74 EP4ISOERR ISO EP4 OUT PID sequence error

31 78 EP6ISOERR ISO EP6 OUT PID sequence error

32 7C EP8ISOERR ISO EP8 OUT PID sequence error
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If Autovectoring is enabled (AV4EN = 1 in the INTSETUP
register), the FX1 substitutes its INT4VEC byte. Therefore, if
the high byte (“page”) of a jump-table address is preloaded at
location 0x0054, the automatically-inserted INT4VEC byte at
0x0055 will direct the jump to the correct address out of the 14
addresses within the page. When the ISR occurs, the FX1
pushes the program counter onto its stack then jumps to
address 0x0053, where it expects to find a “jump” instruction
to the ISR Interrupt service routine. 

4.9 Reset and Wakeup

4.9.1 Reset Pin

The input pin, RESET#, will reset the FX1 when asserted. This
pin has hysteresis and is active LOW. When a crystal is used
with the CY7C64713/4 the reset period must allow for the

stabilization of the crystal and the PLL. This reset period
should be approximately 5 ms after VCC has reached 3.0
Volts. If the crystal input pin is driven by a clock signal the
internal PLL stabilizes in 200 µs after VCC has reached
3.0V[3]. Figure 4-2 shows a power on reset condition and a
reset applied during operation. A power on reset is defined as
the time reset is asserted while power is being applied to the
circuit. A powered reset is defined to be when the FX1 has
previously been powered on and operating and the RESET#
pin is asserted.

Cypress provides an application note which describes and
recommends power on reset implementation and can be found
on the Cypress web site. While the application note discusses
the FX2, the information provided applies also to the FX1. For
more information on reset implementation for the FX2 family
of products visit the http://www.cypress.com.
  

Table 4-4.  Individual FIFO/GPIF Interrupt Sources

Priority INT4VEC Value Source Notes

1 80 EP2PF Endpoint 2 Programmable Flag

2  84 EP4PF Endpoint 4 Programmable Flag

3 88 EP6PF Endpoint 6 Programmable Flag

4 8C EP8PF Endpoint 8 Programmable Flag

5 90 EP2EF Endpoint 2 Empty Flag

6 94 EP4EF Endpoint 4 Empty Flag

7 98 EP6EF Endpoint 6 Empty Flag

8 9C EP8EF Endpoint 8 Empty Flag

9 A0 EP2FF Endpoint 2 Full Flag

10 A4 EP4FF Endpoint 4 Full Flag

11  A8 EP6FF Endpoint 6 Full Flag

12 AC  EP8FF Endpoint 8 Full Flag

13  B0 GPIFDONE GPIF Operation Complete

14  B4 GPIFWF GPIF Waveform

Note:
3. If the external clock is powered at the same time as the CY7C64713/4 and has a stabilization wait period, it must be added to the 200 µs.

Figure 4-2. Reset Timing Plots
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4.11 Register Addresses

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

Inside FX1 Outside FX1

7.5 KBytes
USB regs and

4K FIFO buffers
(RD#,WR#)

0.5 KBytes RAM
Data (RD#,WR#)*

(OK to populate
data memory
here—RD#/WR#
strobes are not
active)

40 KBytes
External
Data
Memory
(RD#,WR#)

(Ok to populate
data memory
here—RD#/WR#
strobes are not
active)

16 KBytes
RAM
Data
(RD#,WR#)*

64 KBytes
External
Code
Memory
(PSEN#)

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

FFFF

E200
E1FF

E000

3FFF

0000

Data Code

FFFF

E800

E7BF

E740
E73F
E700
E6FF

E500
E4FF
E480
E47F

E400

E200
E1FF

E000

E3FF

EFFF

2 KBytes RESERVED

64 Bytes EP0 IN/OUT

64 Bytes RESERVED

8051 Addressable Registers

Reserved (128)

128 bytes GPIF Waveforms

512 bytes

8051 xdata RAM

F000

(512)

Reserved (512)

E780 64 Bytes EP1OUT

E77F

64 Bytes EP1IN
E7FF
E7C0

4 KBytes EP2-EP8
buffers

(8 x 512)
Not all Space is available

 for all transfer types
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A11
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FD[15]
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FD[10]
FD[9]
FD[8]
FD[7]
FD[6]
FD[5]
FD[4]
FD[3]
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FD[1]
FD[0]

PD7
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PD4
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PD2
PD1
PD0
PB7
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PB0

INT0#/PA0
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Port GPIF Master Slave FIFO

CTL3
CTL4
CTL5
RDY2
RDY3
RDY4
RDY5

Figure 5-1. Signals
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Figure 5-2. CY7C64713/4 128-pin TQFP Pin Assignment

* denotes programmable polarity
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5.1 CY7C64713/4 Pin Definitions

Table 5-1.  FX1 Pin Definitions [8]

128 
TQFP

100 
TQFP

56 
QFN Name Type Default Description

 10 9 3 AVCC Power N/A Analog VCC. Connect this pin to 3.3V power source. This signal provides 
power to the analog section of the chip. 

17 16 7 AVCC Power N/A Analog VCC. Connect this pin to 3.3V power source. This signal provides 
power to the analog section of the chip. 

13 12 6 AGND Ground N/A Analog Ground. Connect to ground with as short a path as possible.

20 19 10 AGND Ground N/A Analog Ground. Connect to ground with as short a path as possible.

19 18 9 DMINUS I/O/Z Z USB D– Signal. Connect to the USB D– signal.

18 17 8 DPLUS I/O/Z Z USB D+ Signal. Connect to the USB D+ signal. 

94 A0 Output L 8051 Address Bus.   This bus is driven at all times. When the 8051 is 
addressing internal RAM it reflects the internal address.95 A1 Output L

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 A11 Output L

22 A12 Output L

23 A13 Output L

24 A14 Output L

25 A15 Output L

59 D0 I/O/Z Z 8051 Data Bus. This bidirectional bus is high-impedance when inactive, 
input for bus reads, and output for bus writes. The data bus is used for 
external 8051 program and data memory. The data bus is active only for 
external bus accesses, and is driven LOW in suspend. 

60 D1 I/O/Z Z

61 D2 I/O/Z Z

62 D3 I/O/Z Z

63 D4 I/O/Z Z

86 D5 I/O/Z Z

87 D6 I/O/Z Z

88 D7 I/O/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 
0x4000–0xFFFF 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 BPADDRH/L registers and breakpoints are enabled 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 remains HIGH until the 8051 clears the 
BREAK bit (by writing 1 to it) in the BREAKPT register.

Note:
8. Unused inputs should not be left floating. Tie either HIGH or LOW as appropriate. Outputs should only be pulled up or down to ensure signals at power-up and 

in standby. Note also that no pins should be driven while the device is powered down.
Document #: 38-08039 Rev. *C Page 15 of 50



CY7C64713/14
92 74 40 PA7 or 
FLAGD or
SLCS#

I/O/Z I
(PA7)

Multiplexed pin whose function is selected by the IFCONFIG[1:0] and 
PORTACFG.7 bits.
PA7 is a bidirectional I/O port pin.
FLAGD is a programmable slave-FIFO output status flag signal.
SLCS# gates all other slave FIFO enable/strobes

Port B

44 34 18 PB0 or
FD[0]

I/O/Z I
(PB0)

Multiplexed pin whose function is selected by the following bits: 
IFCONFIG[1..0].
PB0 is a bidirectional I/O port pin.
FD[0] is the bidirectional FIFO/GPIF data bus.

45 35 19 PB1 or
FD[1]

I/O/Z I
(PB1)

Multiplexed pin whose function is selected by the following bits: 
IFCONFIG[1..0].
PB1 is a bidirectional I/O port pin.
FD[1] is the bidirectional FIFO/GPIF data bus.

46 36 20 PB2 or
FD[2]

I/O/Z I
(PB2)

Multiplexed pin whose function is selected by the following bits: 
IFCONFIG[1..0].
PB2 is a bidirectional I/O port pin.
FD[2] is the bidirectional FIFO/GPIF data bus.

47 37 21 PB3 or
FD[3]

I/O/Z I
(PB3)

Multiplexed pin whose function is selected by the following bits: 
IFCONFIG[1..0].
PB3 is a bidirectional I/O port pin.
FD[3] is the bidirectional FIFO/GPIF data bus.

54 44 22 PB4 or
FD[4]

I/O/Z I
(PB4)

Multiplexed pin whose function is selected by the following bits: 
IFCONFIG[1..0].
PB4 is a bidirectional I/O port pin.
FD[4] is the bidirectional FIFO/GPIF data bus.

55 45 23 PB5 or
FD[5]

I/O/Z I
(PB5)

Multiplexed pin whose function is selected by the following bits: 
IFCONFIG[1..0].
PB5 is a bidirectional I/O port pin.
FD[5] is the bidirectional FIFO/GPIF data bus.

56 46 24 PB6 or
FD[6]

I/O/Z I
(PB6)

Multiplexed pin whose function is selected by the following bits: 
IFCONFIG[1..0].
PB6 is a bidirectional I/O port pin.
FD[6] is the bidirectional FIFO/GPIF data bus.

57 47 25 PB7 or
FD[7]

I/O/Z I
(PB7)

Multiplexed pin whose function is selected by the following bits: 
IFCONFIG[1..0].
PB7 is a bidirectional I/O port pin.
FD[7] is the bidirectional FIFO/GPIF data bus.

PORT C

72 57 PC0 or
GPIFADR0

I/O/Z I
(PC0)

Multiplexed pin whose function is selected by PORTCCFG.0 
PC0 is a bidirectional I/O port pin.
GPIFADR0 is a GPIF address output pin.

73 58 PC1 or
GPIFADR1

I/O/Z I
(PC1)

Multiplexed pin whose function is selected by PORTCCFG.1
PC1 is a bidirectional I/O port pin.
GPIFADR1 is a GPIF address output pin.

74 59 PC2 or
GPIFADR2

I/O/Z I
(PC2)

Multiplexed pin whose function is selected by PORTCCFG.2
PC2 is a bidirectional I/O port pin.
GPIFADR2 is a GPIF address output pin.

75 60 PC3 or
GPIFADR3

I/O/Z I
(PC3)

Multiplexed pin whose function is selected by PORTCCFG.3 
PC3 is a bidirectional I/O port pin.
GPIFADR3 is a GPIF address output pin.

76 61 PC4 or
GPIFADR4

I/O/Z I
(PC4)

Multiplexed pin whose function is selected by PORTCCFG.4 
PC4 is a bidirectional I/O port pin.
GPIFADR4 is a GPIF address output pin.

Table 5-1.  FX1 Pin Definitions  (continued)[8]

128 
TQFP

100 
TQFP

56 
QFN Name Type Default Description
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77 62 PC5 or
GPIFADR5

I/O/Z I
(PC5)

Multiplexed pin whose function is selected by PORTCCFG.5
PC5 is a bidirectional I/O port pin.
GPIFADR5 is a GPIF address output pin.

78 63 PC6 or
GPIFADR6

I/O/Z I
(PC6)

Multiplexed pin whose function is selected by PORTCCFG.6 
PC6 is a bidirectional I/O port pin.
GPIFADR6 is a GPIF address output pin.

79 64 PC7 or
GPIFADR7

I/O/Z I
(PC7)

Multiplexed pin whose function is selected by PORTCCFG.7
PC7 is a bidirectional I/O port pin.
GPIFADR7 is a GPIF address output pin.

PORT D

102 80 45 PD0 or
FD[8]

I/O/Z I
(PD0)

Multiplexed pin whose function is selected by the IFCONFIG[1..0] and 
EPxFIFOCFG.0 (wordwide) bits.
FD[8] is the bidirectional FIFO/GPIF data bus.

103 81 46 PD1 or
FD[9]

I/O/Z I
(PD1)

Multiplexed pin whose function is selected by the IFCONFIG[1..0] and 
EPxFIFOCFG.0 (wordwide) bits.
FD[9] is the bidirectional FIFO/GPIF data bus.

104 82 47 PD2 or
FD[10]

I/O/Z I
(PD2)

Multiplexed pin whose function is selected by the IFCONFIG[1..0] and 
EPxFIFOCFG.0 (wordwide) bits.
FD[10] is the bidirectional FIFO/GPIF data bus.

105 83 48 PD3 or
FD[11]

I/O/Z I
(PD3)

Multiplexed pin whose function is selected by the IFCONFIG[1..0] and 
EPxFIFOCFG.0 (wordwide) bits.
FD[11] is the bidirectional FIFO/GPIF data bus.

121 95 49 PD4 or
FD[12]

I/O/Z I
(PD4)

Multiplexed pin whose function is selected by the IFCONFIG[1..0] and 
EPxFIFOCFG.0 (wordwide) bits.
FD[12] is the bidirectional FIFO/GPIF data bus.

122 96 50 PD5 or
FD[13]

I/O/Z I
(PD5)

Multiplexed pin whose function is selected by the IFCONFIG[1..0] and 
EPxFIFOCFG.0 (wordwide) bits.
FD[13] is the bidirectional FIFO/GPIF data bus.

123 97 51 PD6 or
FD[14]

I/O/Z I
(PD6)

Multiplexed pin whose function is selected by the IFCONFIG[1..0] and 
EPxFIFOCFG.0 (wordwide) bits.
FD[14] is the bidirectional FIFO/GPIF data bus.

124 98 52 PD7 or
FD[15]

I/O/Z I
(PD7)

Multiplexed pin whose function is selected by the IFCONFIG[1..0] and 
EPxFIFOCFG.0 (wordwide) bits.
FD[15] is the bidirectional FIFO/GPIF data bus.

Port E

108 86 PE0 or
T0OUT

I/O/Z I
(PE0)

Multiplexed pin whose function is selected by the PORTECFG.0 bit.
PE0 is a bidirectional I/O port pin.
T0OUT is an active-HIGH signal from 8051 Timer-counter0. T0OUT outputs 
a high level for one CLKOUT clock cycle when Timer0 overflows. If Timer0 
is operated in Mode 3 (two separate timer/counters), T0OUT is active when 
the low byte timer/counter overflows.

109 87 PE1 or
T1OUT

I/O/Z I
(PE1)

Multiplexed pin whose function is selected by the PORTECFG.1 bit.
PE1 is a bidirectional I/O port pin.
T1OUT is an active-HIGH signal from 8051 Timer-counter1. T1OUT outputs 
a high level for one CLKOUT clock cycle when Timer1 overflows. If Timer1 
is operated in Mode 3 (two separate timer/counters), T1OUT is active when 
the low byte timer/counter overflows.

110 88 PE2 or
T2OUT

I/O/Z I
(PE2)

Multiplexed pin whose function is selected by the PORTECFG.2 bit.
PE2 is a bidirectional I/O port pin.
T2OUT is the active-HIGH output signal from 8051 Timer2. T2OUT is active 
(HIGH) for one clock cycle when Timer/Counter 2 overflows.

Table 5-1.  FX1 Pin Definitions  (continued)[8]

128 
TQFP

100 
TQFP

56 
QFN Name Type Default Description
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111 89 PE3 or
RXD0OUT

I/O/Z I
(PE3)

Multiplexed pin whose function is selected by the PORTECFG.3 bit.
PE3 is a bidirectional I/O port pin.
RXD0OUT is an active-HIGH signal from 8051 UART0. If RXD0OUT is 
selected and UART0 is in Mode 0, this pin provides the output data for 
UART0 only when it is in sync mode. Otherwise it is a 1.

112 90 PE4 or
RXD1OUT

I/O/Z I
(PE4)

Multiplexed pin whose function is selected by the PORTECFG.4 bit.
PE4 is a bidirectional I/O port pin.
RXD1OUT is an active-HIGH output from 8051 UART1. When RXD1OUT 
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 PE5 or
INT6

I/O/Z I
(PE5)

Multiplexed pin whose function is selected by the PORTECFG.5 bit.
PE5 is a bidirectional I/O port pin.
INT6 is the 8051 INT6 interrupt request input signal. The INT6 pin is edge-
sensitive, active HIGH.

114 92 PE6 or
T2EX

I/O/Z I
(PE6)

Multiplexed pin whose function is selected by the PORTECFG.6 bit.
PE6 is a bidirectional I/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
GPIFADR8

I/O/Z I
(PE7)

Multiplexed pin whose function is selected by the PORTECFG.7 bit.
PE7 is a bidirectional I/O port pin.
GPIFADR8 is a GPIF address output pin.

4 3 1 RDY0 or 
SLRD

Input N/A Multiplexed pin whose function is selected by the following bits: 
IFCONFIG[1..0].
RDY0 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 RDY1 or
SLWR

Input N/A Multiplexed pin whose function is selected by the following bits: 
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 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 29 CTL0 or
FLAGA

O/Z H Multiplexed pin whose function is selected by the following bits: 
IFCONFIG[1..0].
CTL0 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 CTL1 or
FLAGB

O/Z H Multiplexed pin whose function is selected by the following bits: 
IFCONFIG[1..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.

71 56 31 CTL2 or
FLAGC

O/Z H Multiplexed pin whose function is selected by the following bits:
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 CTL3 is a GPIF control output.

67 52 CTL4 Output H CTL4 is a GPIF control output.

98 76 CTL5 Output H CTL5 is a GPIF control output.

Table 5-1.  FX1 Pin Definitions  (continued)[8]

128 
TQFP

100 
TQFP

56 
QFN Name Type Default Description
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81 1 SP Stack Pointer D7 D6 D5 D4 D3 D2 D1 D0 00000111 RW

82 1 DPL0 Data Pointer 0 L A7 A6 A5 A4 A3 A2 A1 A0 00000000 RW

83 1 DPH0 Data Pointer 0 H A15 A14 A13 A12 A11 A10 A9 A8 00000000 RW

84 1 DPL1[10] Data Pointer 1 L A7 A6 A5 A4 A3 A2 A1 A0 00000000 RW

85 1 DPH1[10] Data Pointer 1 H A15 A14 A13 A12 A11 A10 A9 A8 00000000 RW

86 1 DPS[10] Data Pointer 0/1 select 0 0 0 0 0 0 0 SEL 00000000 RW

87 1 PCON Power Control SMOD0 x 1 1 x x x IDLE 00110000 RW

88 1 TCON Timer/Counter Control
(bit addressable)

TF1 TR1 TF0 TR0 IE1 IT1 IE0 IT0 00000000 RW

89 1 TMOD Timer/Counter Mode 
Control

GATE CT M1 M0 GATE CT M1 M0 00000000 RW

8A 1 TL0 Timer 0 reload L D7 D6 D5 D4 D3 D2 D1 D0 00000000 RW

8B 1 TL1 Timer 1 reload L D7 D6 D5 D4 D3 D2 D1 D0 00000000 RW

8C 1 TH0 Timer 0 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 CKCON[10] Clock Control x x T2M T1M T0M MD2 MD1 MD0 00000001 RW

8F 1 reserved

90 1 IOB[10] Port B (bit addressable) D7 D6 D5 D4 D3 D2 D1 D0 xxxxxxxx RW

91 1 EXIF[10] External Interrupt Flag(s) IE5 IE4 I²CINT USBNT 1 0 0 0 00001000 RW

92 1 MPAGE[10] Upper Addr Byte of MOVX 
using @R0 / @R1

A15 A14 A13 A12 A11 A10 A9 A8 00000000 RW

93 5 reserved

98 1 SCON0 Serial Port 0 Control 
(bit addressable)

SM0_0 SM1_0 SM2_0 REN_0 TB8_0 RB8_0 TI_0 RI_0 00000000 RW

99 1 SBUF0 Serial Port 0 Data Buffer D7 D6 D5 D4 D3 D2 D1 D0 00000000 RW

9A 1 AUTOPTRH1[10] Autopointer 1 Address H A15 A14 A13 A12 A11 A10 A9 A8 00000000 RW

9B 1 AUTOPTRL1[10] Autopointer 1 Address L A7 A6 A5 A4 A3 A2 A1 A0 00000000 RW

9C 1 reserved

9D 1 AUTOPTRH2[10] Autopointer 2 Address H A15 A14 A13 A12 A11 A10 A9 A8 00000000 RW

9E 1 AUTOPTRL2[10] Autopointer 2 Address L A7 A6 A5 A4 A3 A2 A1 A0 00000000 RW

9F 1 reserved

A0 1 IOC[10] Port C (bit addressable) D7 D6 D5 D4 D3 D2 D1 D0 xxxxxxxx RW

A1 1 INT2CLR[10] Interrupt 2 clear x x x x x x x x xxxxxxxx W

A2 1 INT4CLR[10] Interrupt 4 clear x x x x x x x x xxxxxxxx W

A3 5 reserved

A8 1 IE Interrupt Enable 
(bit addressable)

EA ES1 ET2 ES0 ET1 EX1 ET0 EX0 00000000 RW

A9 1 reserved

AA 1 EP2468STAT[10] Endpoint 2,4,6,8 status 
flags

EP8F EP8E EP6F EP6E EP4F EP4E EP2F EP2E 01011010 R

AB 1 EP24FIFOFLGS
[10]

Endpoint 2,4 slave FIFO 
status flags

0 EP4PF EP4EF EP4FF 0 EP2PF EP2EF EP2FF 00100010 R

AC 1 EP68FIFOFLGS
[10]

Endpoint 6,8 slave FIFO 
status flags

0 EP8PF EP8EF EP8FF 0 EP6PF EP6EF EP6FF 01100110 R

AD 2 reserved

AF 1 AUTOPTRSETUP[10] Autopointer 1&2 setup 0 0 0 0 0 APTR2INC APTR1INC APTREN 00000110 RW

B0 1 IOD[10] Port D (bit addressable) D7 D6 D5 D4 D3 D2 D1 D0 xxxxxxxx RW

B1 1 IOE[10] Port E 
(NOT bit addressable)

D7 D6 D5 D4 D3 D2 D1 D0 xxxxxxxx RW

B2 1 OEA[10] Port A Output Enable D7 D6 D5 D4 D3 D2 D1 D0 00000000 RW

B3 1 OEB[10] Port B Output Enable D7 D6 D5 D4 D3 D2 D1 D0 00000000 RW

B4 1 OEC[10] Port C Output Enable D7 D6 D5 D4 D3 D2 D1 D0 00000000 RW

B5 1 OED[10] Port D Output Enable D7 D6 D5 D4 D3 D2 D1 D0 00000000 RW

B6 1 OEE[10] Port E Output Enable D7 D6 D5 D4 D3 D2 D1 D0 00000000 RW

B7 1 reserved

B8 1 IP Interrupt Priority (bit ad-
dressable)

1 PS1 PT2 PS0 PT1 PX1 PT0 PX0 10000000 RW

B9 1 reserved

BA 1 EP01STAT[10] Endpoint 0&1 Status 0 0 0 0 0 EP1INBSY EP1OUTBS
Y

EP0BSY 00000000 R

BB 1 GPIFTRIG[10] [9] Endpoint 2,4,6,8 GPIF 
slave FIFO Trigger

DONE 0 0 0 0 RW EP1 EP0 10000xxx brrrrbbb

BC 1 reserved

BD 1 GPIFSGLDATH[10] GPIF Data H (16-bit mode 
only)

D15 D14 D13 D12 D11 D10 D9 D8 xxxxxxxx RW

BE 1 GPIFSGLDATLX[10] GPIF Data L w/ Trigger D7 D6 D5 D4 D3 D2 D1 D0 xxxxxxxx RW

BF 1 GPIFSGLDAT
LNOX[10]

GPIF Data L w/ No Trigger D7 D6 D5 D4 D3 D2 D1 D0 xxxxxxxx R

C0 1 SCON1[10] Serial Port 1 Control (bit 
addressable)

SM0_1 SM1_1 SM2_1 REN_1 TB8_1 RB8_1 TI_1 RI_1 00000000 RW

C1 1 SBUF1[10] Serial Port 1 Data Buffer D7 D6 D5 D4 D3 D2 D1 D0 00000000 RW

C2 6 reserved

Notes:
11. If no EEPROM is detected by the SIE then the default is 00000000.

Table 6-1.  FX1 Register Summary  (continued)

Hex Size Name Description b7 b6 b5 b4 b3 b2 b1 b0 Default Access
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7.0  Absolute Maximum Ratings

Storage Temperature .................................. –65°C to +150°C

Ambient Temperature with Power Supplied ...... 0°C to +70°C

Supply Voltage to Ground Potential ............... –0.5V to +4.0V

DC Input Voltage to Any Input Pin ..........................  5.25V[12]

DC Voltage Applied to Outputs 
in High-Z State .....................................  –0.5V to VCC + 0.5V

Power Dissipation .................................................... 235 mW

Static Discharge Voltage .......................................... > 2000V 

Max Output Current, per I/O port................................  10 mA

Max Output Current, all five I/O ports
(128- and 100-pin packages) .....................................  50 mA

8.0  Operating Conditions

TA (Ambient Temperature Under Bias) ............. 0°C to +70°C

Supply Voltage ...........................................+3.15V to +3.45V

Ground Voltage ................................................................. 0V

FOSC (Oscillator or Crystal Frequency) ... 24 MHz ± 100 ppm
.................................................................. Parallel Resonant

9.0  DC Characteristics

9.1 USB Transceiver
USB 2.0-compliant in full-speed mode.
Note:
12. It is recommended to not power I/O when chip power is off.
13. Measured at Max VCC, 25ºC.

Table 9-1.  DC Characteristics

Parameter Description Conditions Min. Typ. Max. Unit

VCC Supply Voltage 3.15 3.3 3.45 V

VCC Ramp Up 0 to 3.3V 200 µs

VIH Input HIGH Voltage 2 5.25 V

VIL Input LOW Voltage –0.5 0.8 V

VIH_X Crystal input HIGH Voltage 2 5.25 V

VIL_X Crystal input LOW Voltage –0.05 0.8 V

II Input Leakage Current 0< VIN < VCC ±10 µA

VOH Output Voltage HIGH IOUT = 4 mA 2.4 V

VOL Output LOW Voltage IOUT = –4 mA 0.4 V

IOH Output Current HIGH 4 mA

IOL Output Current LOW 4 mA

CIN Input Pin Capacitance Except D+/D– 3.29 10 pF

D+/D– 12.96 15 pF

ISUSP Suspend Current
CY7C64714

Connected 300 380[13] µA

Disconnected 100 150[13] µA

Suspend Current
CY7C64713

Connected .5 1.2 mA

Disconnected .3 1.0 mA

ICC Supply Current 8051 running, connected to USB 35 65 mA

TRESET Reset Time after Valid Power VCC min = 3.0V 5.0 ms

Pin Reset after powered on 200 µs
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10.0  AC Electrical Characteristics

10.1 USB Transceiver
USB 2.0-compliant in full-speed mode.

10.2 Program Memory Read

Notes:
14. CLKOUT is shown with positive polarity.
15. tACC1 is computed from the above parameters as follows:

tACC1(24 MHz) = 3*tCL – tAV – tDSU = 106 ns
tACC1(48 MHz) = 3*tCL – tAV – tDSU = 43 ns.

tCL

tDH

tSOEL

tSCSL

PSEN#

D[7..0]

OE#

A[15..0]

CS#

tSTBL

data in
tACC1

tAV

tSTBH

tAV

Figure 10-1. Program Memory Read Timing Diagram

CLKOUT[14]

[15]

Table 10-1.  Program Memory Read Parameters

Parameter Description Min. Typ. Max. Unit Notes

tCL 1/CLKOUT Frequency 20.83 ns 48 MHz

41.66 ns 24 MHz

83.2 ns 12 MHz

tAV Delay from Clock to Valid Address 0 10.7 ns

tSTBL Clock to PSEN Low 0 8 ns

tSTBH Clock to PSEN High 0 8 ns

tSOEL Clock to OE Low 11.1 ns

tSCSL Clock to CS Low 13 ns

tDSU Data Setup to Clock 9.6 ns

tDH Data Hold Time 0 ns
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10.6 GPIF Synchronous Signals

Notes:
17. Dashed lines denote signals with programmable polarity.
18. GPIF asynchronous RDYx signals have a minimum Setup time of 50 ns when using internal 48-MHz IFCLK.
19. IFCLK must not exceed 48 MHz.

DATA(output)

tXGD

IFCLK

RDYX

DATA(input) valid

tSRY

tRYH

tIFCLK

tSGD

CTLX

tXCTL

tDAH

N N+1

GPIFADR[8:0]

tSGA

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 RDYX to Clock Setup Time 8.9 ns

tRYH Clock to RDYX 0 ns

tSGD GPIF Data to Clock Setup Time 9.2 ns

tDAH GPIF Data Hold Time 0 ns

tSGA Clock to GPIF Address Propagation Delay 7.5 ns

tXGD Clock to GPIF Data Output Propagation Delay 11 ns

tXCTL Clock to CTLX Output Propagation Delay 6.7 ns

Table 10-5.  GPIF Synchronous Signals Parameters with Externally Sourced IFCLK[19] 

Parameter Description Min. Max. Unit

tIFCLK IFCLK Period 20.83 200 ns

tSRY RDYX to Clock Setup Time 2.9 ns

tRYH Clock to RDYX 3.7 ns

tSGD GPIF Data to Clock Setup Time 3.2 ns

tDAH GPIF Data Hold Time 4.5 ns

tSGA Clock to GPIF Address Propagation Delay 11.5 ns

tXGD Clock to GPIF Data Output Propagation Delay 15 ns

tXCTL Clock to CTLX Output Propagation Delay 10.7 ns
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10.8 Slave FIFO Asynchronous Read

SLRD

FLAGS

tRDpwl

tRDpwh

SLOE

tXFLG

tXFD

DATA

tOEon tOEoff

N+1N

Figure 10-8. Slave FIFO Asynchronous Read Timing Diagram[17]

Table 10-8.  Slave FIFO Asynchronous Read Parameters[20] 

Parameter Description Min. Max. Unit

tRDpwl SLRD Pulse Width LOW 50 ns

tRDpwh SLRD Pulse Width HIGH 50 ns

tXFLG SLRD to FLAGS Output Propagation Delay 70 ns

tXFD SLRD to FIFO Data Output Propagation Delay 15 ns

tOEon SLOE Turn-on to FIFO Data Valid 10.5 ns

tOEoff SLOE Turn-off to FIFO Data Hold 10.5 ns
Document #: 38-08039 Rev. *C Page 36 of 50



CY7C64713/14
10.9 Slave FIFO Synchronous Write

ZZ

tSFD tFDH

DATA

IFCLK

SLWR

FLAGS

tWRH

tXFLG

tIFCLK

tSWR

N

Figure 10-9. Slave FIFO Synchronous Write Timing Diagram[17]

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

tSFD FIFO Data to Clock Setup Time 9.2 ns

tFDH 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

tSFD FIFO Data to Clock Setup Time 3.2 ns

tFDH Clock to FIFO Data Hold Time 4.5 ns

tXFLG Clock to FLAGS Output Propagation Time 13.5 ns
Note:
20. Slave FIFO asynchronous parameter values use internal IFCLK setting at 48 MHz.
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10.10 Slave FIFO Asynchronous Write

10.11 Slave FIFO Synchronous Packet End Strobe

There is no specific timing requirement that needs to be met
for asserting PKTEND pin with regards to asserting SLWR.
PKTEND can be asserted with the last data value clocked into
the FIFOs or thereafter. The only consideration is that the set-
up time tSPE and the hold time tPEH for PKTEND must be met.

Although typically there are no specific timing requirements for
asserting PKTEND in relation to SLWR, there exists a specific
corner case condition that needs attention. While using the
PKTEND to commit a one byte/word packet, an additional
timing requirement needs to be met when the FIFO is

DATA

tSFD
tFDH

FLAGS tXFD

SLWR/SLCS#

tWRpwh

tWRpwl

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

Table 10-11.  Slave FIFO Asynchronous Write Parameters with Internally Sourced IFCLK [20] 

Parameter Description Min. Max. Unit

tWRpwl SLWR Pulse LOW 50 ns

tWRpwh SLWR Pulse HIGH 70 ns

tSFD SLWR to FIFO DATA Setup Time 10 ns

tFDH FIFO DATA to SLWR Hold Time 10 ns

tXFD SLWR to FLAGS Output Propagation Delay 70 ns

FLAGS

tXFLG

IFCLK

PKTEND tSPE

tPEH

Figure 10-11. Slave FIFO Synchronous Packet End Strobe Timing Diagram[17]

Table 10-12.  Slave FIFO Synchronous Packet End Strobe Parameters with Internally Sourced IFCLK [19]

Parameter Description Min. Max. Unit

tIFCLK IFCLK Period 20.83 ns

tSPE PKTEND to Clock Setup Time 14.6 ns

tPEH Clock to PKTEND Hold Time 0 ns

tXFLG Clock to FLAGS Output Propagation Delay 9.5 ns

Table 10-13.  Slave FIFO Synchronous Packet End Strobe Parameters with Externally Sourced IFCLK [19] 

Parameter Description Min. Max. Unit

tIFCLK IFCLK Period 20.83 200 ns

tSPE PKTEND to Clock Setup Time 8.6 ns

tPEH Clock to PKTEND Hold Time 2.5 ns

tXFLG Clock to FLAGS Output Propagation Delay 13.5 ns
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10.13 Slave FIFO Output Enable 

10.14 Slave FIFO Address to Flags/Data 

Table 10-15.  Slave FIFO Output Enable Parameters

Parameter Description Min. Max. Unit

tOEon SLOE Assert to FIFO DATA Output 10.5 ns

tOEoff SLOE Deassert to FIFO DATA Hold 10.5 ns

SLOE

DATA
tOEon

tOEoff

Figure 10-14. Slave FIFO Output Enable Timing Diagram[17]

Table 10-16.  Slave FIFO Address to Flags/Data Parameters

Parameter Description Min. Max. Unit

tXFLG FIFOADR[1:0] to FLAGS Output Propagation Delay 10.7 ns

tXFD FIFOADR[1:0] to FIFODATA Output Propagation Delay 14.3 ns

FIFOADR [1.0]

DATA

tXFLG

tXFD

FLAGS

N N+1

Figure 10-15. Slave FIFO Address to Flags/Data Timing Diagram[17]
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10.15 Slave FIFO Synchronous Address  

10.16 Slave FIFO Asynchronous Address 

Table 10-17.  Slave FIFO Synchronous Address Parameters [19] 

Parameter Description Min. Max. Unit

tIFCLK Interface Clock Period 20.83 200 ns

tSFA FIFOADR[1:0] to Clock Setup Time 25 ns

tFAH Clock to FIFOADR[1:0] Hold Time 10 ns

IFCLK

SLCS/FIFOADR [1:0]

tSFA tFAH

Figure 10-16. Slave FIFO Synchronous Address Timing Diagram

Table 10-18.  Slave FIFO Asynchronous Address Parameters[20] 

Parameter Description Min. Max. Unit

tSFA FIFOADR[1:0] to RD/WR/PKTEND Setup Time 10 ns

tFAH RD/WR/PKTEND to FIFOADR[1:0] Hold Time 10 ns

RD/WR/PKTEND

SLCS/FIFOADR [1:0]

tSFA
tFAH

Figure 10-17. Slave FIFO Asynchronous Address Timing Diagram[17]
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Purchase of I2C components from Cypress, or one of its sublicensed Associated Companies, conveys a license under the Philips
I2C Patent Rights to use these components in an I2C system, provided that the system conforms to the I2C Standard Specification
as defined by Philips. EZ-USB FX1, EZ-USB FX2LP, EZ-USB FX2, and ReNumeration are trademarks, and EZ-USB is a registered
trademark, of Cypress Semiconductor. All product and company names mentioned in this document are the trademarks of their
respective holders.

0.017” dia

Solder Mask

Cu Fill Cu Fill 

PCB MaterialPCB Material
0.013” dia

Via hole for thermally connecting the

QFN to the circuit board ground plane.
This figure only shows the top three layers of the 
circuit board: Top Solder, PCB Dielectric, and 

the Ground Plane 

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

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

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