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More Information

Cypress provides a wealth of data at www.cypress.com to help you to select the right <product> device for your design, and to help
you to quickly and effectively integrate the device into your design. For a comprehensive list of resources, see the knowledge base
article KBA87889, How to design with FX3/FX3S.

m Overview: USB Portfolio, USB Roadmap 0 AN73609 - EZ-USB FX2LP/ FX3 Developing Bulk-Loop Ex-

m USB 3.0 Product Selectors: FX3, FX3S, CX3, HX3, West ample on Linux _
Bridge Benicia 0 AN77960 - Introduction to EZ-USB FX3 High-Speed USB

Host Controller

m Application notes: Cypress offers a large number of USB appli- A AN76348 - Differences in Implementation of EZ-USB FX2LP
cation notes covering a broad range of topics, from basic to and EZ-USB FX3 Applications
advanced level. Recommended application notes for getting 7 AN89661 - USB RAID 1 Disk Design Using EZ-USB FX3S
started with FX3 are: i i
7 AN75705 - Getting Started with EZ-USB FX3 m Code Examples: < Modify as required >
0 AN76405 - EZ-USB FX3 Boot Options 0 USB Hi-Speed
0 AN70707 - EZ-USB FX3/FX3S Hardware Design Guidelines 0 USB Full-Speed
and Schematic Checklist 0 USB SuperSpeed
a AN65974 - Designing with the EZ-USB FX3 Slave FIFO In- m Technical Reference Manual (TRM):
terface _ :
A AN75779 - How to Implement an Image Sensor Interface with 0 EZ-USB FX3 Technical Reference Manual
EZ-USB FX3 in a USB Video Class (UVC) Framework m Development Kits:
7 ANE694T - Optimizing USB 3.0 Throughput with EZ-USB 7 CYUSB3KIT-003, EZ-USB FX3 SuperSpeed Explorer Kit
0 AN84868 - Configuring an FPGA over USB Using Cypress 7 CYUSBSKIT-001, EZ-USB FX3 Development Kit
EZ-USB FX3 m Models: IBIS
a AN68829 - Slave FIFO Interface for EZ-USB FX3: 5-Bit Ad-
dress Mode

EZ-USB FX3 Software Development Kit

Cypress delivers the complete software and firmware stack for FX3, in order to easily integrate SuperSpeed USB into any embedded
application. The Software Development Kit (SDK) comes with tools, drivers and application examples, which help accelerate appli-
cation development.

GPIF™ Il Designer

The GPIF Il Designer is a graphical software that allows designers to configure the GPIF Il interface of the EZ-USB FX3 USB 3.0
Device Controller.

The tool allows users the ability to select from one of five Cypress supplied interfaces, or choose to create their own GPIF Il interface
from scratch. Cypress has supplied industry standard interfaces such as Asynchronous and Synchronous Slave FIFO, Asynchronous
and Synchronous SRAM, and Asynchronous SRAM. Designers who already have one of these pre-defined interfaces in their system
can simply select the interface of choice, choose from a set of standard parameters such as bus width (x8, 16, x32) endianess, clock
settings, and compile the interface. The tool has a streamlined three step GPIF interface development process for users who need a
customized interface. Users are able to first select their pin configuration and standard parameters. Secondly, they can design a virtual
state machine using configurable actions. Finally, users can view output timing to verify that it matches the expected timing. Once the
three step process is complete, the interface can be compiled and integrated with FX3.
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Functional Overview

Cypress’s EZ-USB FX3 is a SuperSpeed peripheral controller,
providing integrated and flexible features.

FX3 has a fully configurable, parallel, general programmable
interface called GPIF II, which can connect to any processor,
ASIC, or FPGA. GPIF Il is an enhanced version of the GPIF in
FX2LP, Cypress’s flagship USB 2.0 product. It provides easy and
glueless connectivity to popular interfaces, such as
asynchronous SRAM, asynchronous and synchronous address
data multiplexed interfaces, and parallel ATA.

FX3 has integrated the USB 3.1 Gen 1 and USB 2.0 physical
layers (PHYs) along with a 32-bit ARM926EJ-S microprocessor
for powerful data processing and for building custom
applications. It implements an architecture that enables
375-MBps data transfer from GPIF 1l to the USB interface.

An integrated USB 2.0 OTG controller enables applications in
which FX3 may serve dual roles; for example, EZ-USB FX3 may
function as an OTG Host to MSC as well as HID-class devices.

FX3 contains 512 KB or 256 KB of on-chip SRAM (see Ordering
Information on page 45) for code and data. EZ-USB FX3 also
provides interfaces to connect to serial peripherals such as
UART, SPI, I°C, and I°S.

FX3 comes with application development tools. The software
development kit comes with firmware and host application
examples for accelerating time to market.

FX3 complies with the USB 3.1, Gen 1.0 specification and is also
backward compatible with USB 2.0. It also complies with the
Battery Charging Specification v1.1 and USB 2.0 OTG
Specification v2.0.

Application Examples

In a typical application (see Figure 1), the FX3 functions as the
main processor running the application software that connects
external hardware to the SuperSpeed USB connection.
Additionally, FX3 can function as a coprocessor connecting via
the GPIF Il interface to an application processor (see Figure 2)
and operates as a subsystem providing SuperSpeed USB
connectivity to the application processor.

Figure 1. EZ-USB FX3 as Main Processor

Crystal*
| Clock |
External Slave
USB i use Ez-USB FX3 GPIF Il = Device
Host [N V] NV (e.g. Image
Sensor)
[ ¢ ]
* A clock input may be provided on the
CLKIN pin instead of a crystal input EEPROM
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ReNumeration

Because of FX3's soft configuration, one chip can take on the
identities of multiple distinct USB devices.

When first plugged into USB, FX3 enumerates automatically with
the Cypress Vendor ID (0x04B4) and downloads firmware and
USB descriptors over the USB interface. The downloaded
firmware executes an electrical disconnect and connect. FX3
enumerates again, this time as a device defined by the
downloaded information. This patented two-step process, called
ReNumeration, happens instantly when the device is plugged in.

EZ-Dtect

FX3 supports USB Charger and accessory detection (EZ-Dtect).
The charger detection mechanism complies with the Battery
Charging Specification Revision 1.1. In addition to supporting
this version of the specification, FX3 also provides hardware
support to detect the resistance values on the ID pin.

FX3 can detect the following resistance ranges:
m Less than 10 Q

m Less than 1 kQ

m 65 kQ to 72 kQ

m 35 kQ to 39 kQ

m 99.96 kQ to 104.4 kQ (102 kQ + 2%)

m 119 kQ to 132 kQ

m Higher than 220 kQ

m 431.2 kQ to 448.8 k) (440 kQ £ 2%)

FX3's charger detects a dedicated wall charger, Host/Hub
charger, and Host/Hub.

VBUS Overvoltage Protection

The maximum input voltage on FX3's VBUS pin is 6 V. A charger
can supply up to 9V on VBUS. In this case, an external
overvoltage protection (OVP) device is required to protect FX3
from damage on VBUS. Figure 3 shows the system application
diagram with an OVP device connected on VBUS. Refer to
Table 8 for the operating range of VBUS and VBATT.

Figure 3. System Diagram with OVP Device For VBUS

POWER SUBSYSTEM
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—i OVP device VBUS
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SSRX+
SSTX-
SSTX+

USB Connector
USB-Port

\68388883

D+

GND

Carkit UART Mode

The USB interface supports the Carkit UART mode (UART over
D+/D-) for non-USB serial data transfer. This mode is based on
the CEA-936A specification.

In the Carkit UART mode, the output signaling voltage is 3.3 V.
When configured for the Carkit UART mode, TXD of UART
(output) is mapped to the D— line, and RXD of UART (input) is
mapped to the D+ line.

In the Carkit UART mode, FX3 disables the USB transceiver and
D+ and D- pins serve as pass-through pins to connect to the
UART of the host processor. The Carkit UART signals may be
routed to the GPIF Il interface or to GPIO[48] and GPIO[49], as
shown in Figure on page 8.

In this mode, FX3 supports a rate of up to 9600 bps.

Figure 4. Carkit UART Pass-through Block Diagram

Carkit UART Pass-through

TXD ?l,

UART_TXD
Carkit UART Pass-through « = —| RXD(DP)
Interface on GPIF II UART_RXD RXD £
a
DP oy
USB PHY' om x| %
GPI0[48] = 2| TXD(DM)
Carkit UART Pass-through (VART.TX) —
Interface on GPIOs GPIO[49]
(UART_RX)
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Clocking

FX3 allows either a crystal to be connected between the XTALIN
and XTALOUT pins or an external clock to be connected at the
CLKIN pin. The XTALIN, XTALOUT, CLKIN, and CLKIN_32 pins
can be left unconnected if they are not used.

Crystal frequency supported is 19.2 MHz, while the external
clock frequencies supported are 19.2, 26, 38.4, and 52 MHz.

FX3 has an on-chip oscillator circuit that uses an external
19.2-MHz (£100 ppm) crystal (when the crystal option is used).
An appropriate load capacitance is required with a crystal. Refer
to the specification of the crystal used to determine the appro-
priate load capacitance. The FSLC[2:0] pins must be configured
appropriately to select the crystal- or clock-frequency option. The
configuration options are shown in Table 3.

Table 4. FX3 Input Clock Specifications

Clock inputs to FX3 must meet the phase noise and jitter require-
ments specified in Table 4 on page 10.

The input clock frequency is independent of the clock and data
rate of the FX3 core or any of the device interfaces. The internal
PLL applies the appropriate clock multiply option depending on
the input frequency.

Table 3. Crystal/Clock Frequency Selection

Crystal/Clock
FSLC[2] | FSLC[1] | FSLCIO] F¥equ ency
0 0 0 19.2-MHz crystal
1 0 0 19.2-MHz input CLK
1 0 1 26-MHz input CLK
1 1 0 38.4-MHz input CLK
1 1 1 52-MHz input CLK

Parameter Description = Specification Units
Min Max
100-Hz offset - -75
1-kHz offset - -104
Phase noise 10-kHz offset - -120 dB
100-kHz offset - -128
1-MHz offset - -130
Maximum frequency deviation - - 150 ppm
Duty cycle - 30 70
Overshoot - - 3 %
Undershoot - - -3
Rise time/fall time - - 3 ns

32-kHz Watchdog Timer Clock Input

FX3 includes a watchdog timer. The watchdog timer can be used to interrupt the ARM926EJ-S core, automatically wake up the FX3
in Standby mode, and reset the ARM926EJ-S core. The watchdog timer runs a 32-kHz clock, which may be optionally supplied from

an external source on a dedicated FX3 pin.

The firmware can disable the watchdog timer. Requirements for the optional 32-kHz clock input are listed in Table 5.

Table 5. 32-kHz Clock Input Requirements

Parameter Min Max Units
Duty cycle 40 60 %
Frequency deviation - +200 ppm
Rise time/fall time - 200 ns
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Pin Description
Table 7. CYUSB3012 and CYUSB3014 Pin List
BGA |wicsp| Jower | yo Name Description
GPIF Il Interface Slave FIFO Interface
F10 F1 vio1 110 GPIO[0] DQI0] DQ[O0]
F9 F2 vio1 110 GPIO[1] DQ[1] DQ[1]
F7 G1 VIOl 110 GPIO[2] DQ[2] DQ[2]
G10 E3 VIOl 110 GPIO[3] DQ[3] DQI[3]
G9 F3 vio1l 110 GPIO[4] DQ[4] DQ[4]
F8 J1 vio1 110 GPIO[5] DQ[5] DQ[5]
H10 G2 VIOl 110 GPIO[6] DQ[6] DQ[6]
H9 G3 VIOl /0 GPIO[7] DQI[7] DQ[7]
J10 H2 VIOl I/ GPIO[8] DQ[8] DQ[8]
J9 G4 vio1 I/0 GPIO[9] DQ[9] DQ[9]
K11 J2 VIOl 110 GPIO[10] DQ[10] DQ[10]
L10 K2 VIOl 110 GPIO[11] DQ[11] DQ[11]
K10 H3 vio1 I/0 GPIO[12] DQ[12] DQ[12]
K9 L2 VIOl 110 GPIO[13] DQ[13] DQ[13]
J8 H4 VIOl 110 GPIO[14] DQ[14] DQ[14]
G8 J3 vio1l 110 GPIO[15] DQ[15] DQ[15]
J6 K6 \Y[eX} 1/0 GPIO[16] PCLK CLK
K8 L3 VIOl 110 GPIO[17] CTL[0] SLCS#
K7 H5 VIOl 110 GPIO[18] CTL[1] SLWR#
J7 Ja Vio1 110 GPIO[19] CTL[2] SLOE#
H7 H6 vio1 I/0 GPIO[20] CTL[3] SLRD#
G7 K5 VIOl 110 GPIO[21] CTL[4] FLAGA
G6 J5 VIOl 110 GPIO[22] CTL[5] FLAGB
K6 L6 VIOl 110 GPIO[23] CTL[6] GPIO
H8 K3 VIOl 110 GPIO[24] CTL[7] PKTEND#
G5 J6 VIOl 110 GPIO[25] CTL[8] GPIO
H6 K7 VIOl 1/0 GPIO[26] CTL[9] GPIO
K5 J7 VIOl 110 GPIO[27] CTL[10] GPIO
J5 K8 VIOl 110 GPIO[28] CTL[11] Al
H5 L8 VIOl 110 GPIO[29] CTL[12] A0
G4 L9 VIOl 110 GPIO[30] PMODE[0] PMODEJ0]
H4 J8 vio1l 110 GPIO[31] PMODE[1] PMODE[1]
L4 K9 vio1 110 GPIO[32] PMODE[2] PMODE[2]
L8 K4 VIOl 1/0 INT# INT#/CTL[15] CTL[15]
32-bit Data |16-bit DataBus + | 16 - bit Data 16 - bit |16 -bit Data | GPIO
Bus UART+SPI+I2S Bus + Data Bus + Bus + only
UART+GPIO | SPI+GPIO | 12S+GPIO
K2 K10 VIO2 1/0 GPIO[33] DQI[16] GPIO GPIO GPIO GPIO GPIO
J4 K11 VIO2 1/0 GPIO[34] DQI[17] GPIO GPIO GPIO GPIO GPIO
K1 K12 VIO2 110 GPIO[35] DQI18] GPIO GPIO GPIO GPIO GPIO
J2 J9 VIO2 1/0 GPIO[36] DQ[19] GPIO GPIO GPIO GPIO GPIO
J3 J10 VIO2 1/0 GPIO[37] DQI[20] GPIO GPIO GPIO GPIO GPIO
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Table 7. CYUSB3012 and CYUSB3014 Pin List (continued)
BGA |wicsp| fower | o Name Description
J1 J11 VIO2 1/0 GPIO[38] DQ[21] GPIO GPIO GPIO GPIO GPIO
H2 H8 VIO2 110 GPIO[39] DQ[22] GPIO GPIO GPIO GPIO GPIO
H3 H11 VIO2 110 GPIO[40] DQI[23] GPIO GPIO GPIO GPIO GPIO
F4 H10 VIO2 I/0 GPIO[41] DQ[24] GPIO GPIO GPIO GPIO GPIO
G2 H9 VIO2 /0 GPIO[42] DQI[25] GPIO GPIO GPIO GPIO GPIO
G3 G11 VIO2 110 GPIO[43] DQI[26] GPIO GPIO GPIO GPIO GPIO
F3 G10 VIO2 110 GPI0O[44] DQ[27] GPIO GPIO GPIO GPIO GPIO
F2 G09 VIO2 110 GPIO[45] GPIO GPIO GPIO GPIO GPIO GPIO
F5 F11 VIO3 1/0 GPIO[46] DQI[28] UART_RT S GPIO GPIO GPIO GPIO
El F10 VIO3 1/0 GPIO[47] DQI[29] UART_CT S GPIO GPIO GPIO GPIO
E5 E11l VIO3 110 GPIO[48] DQI30] UART_TX GPIO GPIO GPIO GPIO
E4 D12 VIO3 1/0 GPIO[49] DQ[31] UART_R X GPIO GPIO GPIO GPIO
D1 D11 VIO3 1/0 GPIO[50] 12S_CLK 12S_CLK GPIO GPIO GPIO GPIO
D2 E10 VIO3 1/0 GPIO[51] 12S_SD 12S_SD GPIO GPIO GPIO GPIO
D3 E9 VIO3 I/O GPIO[52] 12S_WS 12S_WS GPIO GPIO GPIO GPIO
D4 D10 VIO4 /0 GPIO[53] UART_RTS SPI_SCK UART_RTS SPI_SCK GPIO GPIO
C1l D9 VIO4 1/0 GPIO[54] UART_CTS SPI_SSN UART_CTS SPI_SSN 12S_CLK GPIO
Cc2 B12 VIO4 1/0 GPIO[55] UART_TX SPI_MIS O UART_TX SPI_MISO 12S_SD GPIO
D5 C12 VIO4 110 GPIO[56] UART_RX SPI_MOS | UART_RX | SPI_MOSI | 12S_WS GPIO
C4 E12 VIO4 1/0 GPIO[57] 12S_MCLK 12S_MCL K GPIO GPIO 12S_MCL K GPIO
USB Port
CYUSB301X CYUSB201X
A3 A10 U3RXVD | SSRXM SSRX- NC
DQ
A4 B10 U3RXVD | SSRXP SSRX+ NC
DQ
A6 A8 U3TXVD O SSTXM SSTX- NC
DQ
A5 B8 U3TXVD O SSTXP SSTX+ NC
DQ
B3 B9 U3TXVD 1/0 R_usb3 Precision resistor for USB 3.0 (Connect a 200 NC
DQ +1% resistor between this pin and GND)
c9 c3 VBUS/ I OTG_ID OTG_ID
VBATT
A9 A4 VBUS/V 1/0 DP D+
BATT
A10 A2 VBUS/V 110 DM D-
BATT
Cc8 B3 VBUST/VBAT 110 R_usb2 Precision resistor for USB 2.0 (Connect a 6.04 k +1% resistor between this pin and GND)
Clock and Reset
B2 A7 CVDDQ I FSLC[0] FSLCIO]
C6 B6 AVDD 1/0 XTALIN XTALIN
Cc7 B5 AVDD 110 XTALOUT XTALOUT
B4 F9 CVDDQ I FSLCI[1] FSLCI[1]
E6 B7 CVDDQ I FSLC[2] FSLC[2]
D7 C5 CVvDDQ | CLKIN CLKIN
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Table 7. CYUSB3012 and CYUSB3014 Pin List (continued)

BGA |wicsp| Fower | o Name Description
D6 C6 CVvDDQ | CLKIN_32 CLKIN_32
C5 D8 CVvDDQ | RESET# RESET#

12C and JTAG
D9 D6 VIO5 110 I2C_G]PIO[58 I2C_SscL

D10 D2 VIO5 110 I2C_G]PIO[59 1°C_SDA
E7 F8 VIO5 | TDI TDI
C10 Cc2 VIO5 O TDO TDO
B11 C1 VIO5 | TRST# TRST#
E8 D5 VIO5 | TMS T™MS
F6 D3 VIOS5 | TCK TCK
D11 E8 VIO5 (@) 0[60] Charger detect output

Power

E10 E2 - PWR VBATT -
B10 B1 - PWR VDD -
- Al - PWR VDD -
Al C9 - PWR U3VSSQ -

El1 E1l - PWR VBUS -

D8 C4 - PWR VSS -

H11 H1 - PWR VIOl -

E2 K1 - PWR VSS -
L9 L4 - PWR VIOl -
Gl L5 - PWR VSS -
- L7 - PWR VIOl -
- L1 - PWR VSS -
F1 J12 - PWR VIO2 -

G11 H12 - PWR VSS -

G12 - PWR VIO2 -

E3 cn - PWR VIO3 -
L1 F12 - PWR VSS -

B1 B11 - PWR VIO4 -
L6 All - PWR VSS -

- Al12 - PWR VSS -

B6 Cc7 - PWR CVvDDQ -
B5 C8 - PWR | U3TXVDDQ -
A2 Cc10 - PWR | USRXVDDQ -
c11 D4 - PWR VIO5 -
L11 A3 - PWR VSS -
A7 A5 - PWR AVDD -
B7 A6 - PWR AVSS -
C3 F4 - PWR VDD -
B8 D1 - PWR VSS -
E9 F5 - PWR VDD -
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Table 7. CYUSB3012 and CYUSB3014 Pin List (continued)

BGA |wicsp| Fower | o Name Description
B9 E4 - PWR VSS -
F11 F6 - PWR VDD -
- E5 - PWR VSS GND
- F7 - PWR VDD -
- E6 - PWR VSS GND
— E7 - PWR VSS GND
H1 G6 - PWR VDD -
L7 D7 - PWR VDD -
Ji1 L10 - PWR VDD -
L5 L12 - PWR VDD -
K4 H7 - PWR VSS -
L3 G7 - PWR VSS -
K3 L11 - PWR VSS -
L2 G8 - PWR VSS -
A8 G5 - PWR VSS -
- B4 - - NC No Connect
All B2 - - NC No Connect
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Table 8. DC Specifications (continued)
Parameter Description Min Max Units Notes
lon (Max) = —100 pA tested at quarter drive
VoH Output HIGH voltage 0.9 xVCC - V |strength. VCC is the corresponding 1/O
voltage supply.
loL (min) = +100 pA tested at quarter drive
VoL Output LOW voltage - 0.1xVCC | V |strength. VCC is the corresponding I/O
voltage supply.
. All 1/O signals held at Vppg
| Lnxiljetplfakage current for all pins 1 1 LA (For 1/0s with a pull-up or pull-down resistor
IX - connected, the leakage current increases by
SSTXP/SSXM/SSRXP/SSRXM ’
VDDQ/Rpu or VDDQ/RPD
Output High-Z leakage current for all
loz pins except SSTXP/ SSXM/ -1 1 MA |All /O signals held at Vppg
SSRXP/SSRXM
Icc Core gﬁiﬁnd analog voltage operating - 200 mA | Total current through Aypp, Vbp
lcc USB USB voltage supply operating current - 60 mA -
Core current: 1.5 mA
Total suspend current during /O current: 2_0 kA
| suspend mode with USB 3.0 PHY - - mA USB current: 2mA . .
SB1 enabled (L1) : For typical PVT (typical silicon, all power
supplies at their respective nominal levels at
25 °C)
Core current: 250 pA
Total suspend current during {ﬁcs)é:%rlzfrr;tntza %AmA
'sB2 suspend mode with USB 3.0 PHY - - MA | For typical PVT (Typical silicon, all power
disabled (L2) . h . )
supplies at their respective nominal levels at
25 °C)
Core current: 60 pA
1/0O current: 20 pA
| Total standby current during standby _ _ A USB current: 40 pA
SB3 mode (L3) HA 1 For typical PVT (typical silicon, all power
supplies at their respective nominal levels at
25 °C)
Core current: 0 HA
I/O current: 20 pA
| Total standby current during core _ _ A USB current: 40 pA
SB4 power-down mode (L4) HA I For typical PVT (typical silicon, all power
supplies at their respective nominal levels at
25 °C)
VraMP Voltage ramp rate on core and /O 0.2 50 V/ms | Voltage ramp must be monotonic
supplies
v Noise level permitted on Vpp and I/0 100 Max p-p noise level permitted on all supplies
N . - mV
supplies except Aypp
VN_AvDD Noise level permitted on Aypp supply - 20 mV |Max p-p noise level permitted on Aypp
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Figure 10. GPIF Il Timing in Asynchronous Mode

tDS/ tAs |IDH/AH
DATA/ ADDR DATA IN
tCHZ
CTL# < {CTLassert_DQlatch > tCTLdeassert_DQIlatch
I/P, ALE/DL < )\
( ? / <—tD> tCHZItOEHZ |
tCLZ tOELZ » < >
DATA OUT DATA OUT
CTL# tCTLassert tCTLdeassert
(I/P, non ALE/ DLE -+ > /
tCTLalpha
ALPHA
Oo/P
tCTLbeta
BETA
o/P
L tCTLassert i A tCTLdeassert o Il
tCTL#
(O/P)
1. nis an integer >= 0
tDST tDHT
—
DATA/
ADDR
tCTlhdeassert_DQassert
CTL# \| o tCTLassert_DQassert
-y

I/P (non DLE/ALE)

Figure 11. GPIF Il Timing in Asynchronous DDR Mode
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Table 10. GPIF Il Timing in Asynchronous Model3 4
Note The following parameters assume one state transition
Parameter Description Min Max Units
tDS Data In to DLE setup time. Valid in DDR async mode. 2.3 - ns
tDH Data In to DLE hold time. Valid in DDR async mode. 2 - ns
tAS Address In to ALE setup time 2.3 - ns
tAH Address In to ALE hold time 2 - ns
tCTLassert CTL I/O asserted width for CTRL inputs without DQ input association 7 _ ns
and for outputs.
tCTLdeassert C'_I'L 1/0 deasserted width for CTRL inputs without DQ input associ- 7 _ ns
ation and for outputs.
CTL asserted pulse width for CTL inputs that signify DQ inputs valid
tCTLassert_DQassert at the asserting edge but do not employ in-built latches (ALE/DLE) for 20 - ns
those DQ inputs.
CTL deasserted pulse width for CTL inputs that signify DQ input valid
tCTLdeassert_DQassert at the asserting edge but do not employ in-built latches (ALE/DLE) for 7 - ns
those DQ inputs.
CTL asserted pulse width for CTL inputs that signify DQ inputs valid
tCTLassert_DQdeassert at the deasserting edge but do not employ in-built latches (ALE/DLE) 7 - ns
for those DQ inputs.
CTL deasserted pulse width for CTL inputs that signify DQ inputs valid
tCTLdeassert_DQdeassert |atthe deasserting edge but do not employ in-built latches (ALE/DLE) 20 - ns
for those DQ inputs.
CTL asserted pulse width for CTL inputs that employ in-built latches
tCTLassert_DQlatch (ALE/DLE) to latch the DQ inputs. In this non-DDR case, in-built 7 - ns
latches are always close at the deasserting edge.
CTL deasserted pulse width for CTL inputs that employ in-built latches
tCTLdeassert_DQIlatch (ALE/DLE) to latch the DQ inputs. In this non-DDR case, in-built 10 - ns
latches always close at the deasserting edge.
CTL asserted pulse width for CTL inputs that employ in-built latches _
tCTLassert_DQlatchDDR (DLE) to latch the DQ inputs in DDR mode. 10 ns
CTL deasserted pulse width for CTL inputs that employ in-built latches _
tCTLdeassert_DQlatchDDR (DLE) to latch the DQ inputs in DDR mode. 10 ns
DQ/CTL input to DQ output time when DQ change or CTL change
tAA needs to be detected and affects internal updates of input and output - 30 ns
DQ lines.
DO CTL to data out when the CTL change merely enables the output flop _ o5 ns
update whose data was already established.
CTL designated as OE to low-Z. Time when external devices should
tOELZ stop driving data. 0 - ns
tOEHZ CTL designated as OE to high-Z 8 8 ns
tCLZ CTL (non-OE) to low-Z. Time when external devices should stop 0 _ ns
driving data.
tCHZ CTL (non-OE) to high-Z 30 30 ns
tCTLalpha CTL to alpha change at output - 25 ns
tCTLbeta CTL to beta change at output - 30 ns
tDST Addr/data setup when DLE/ALE not used 2 - ns
tDHT Addr/data hold when DLE/ALE not used 20 - ns
Notes

3. All parameters guaranteed by design and validated through characterization.
4. "alpha" output corresponds to "early output” and "beta" corresponds to "delayed output". Please refer to the GPIFII Designer Tool for the use of these outputs.
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Asynchronous Slave FIFO Write Sequence Description
m FIFO address is driven and SLCS# is asserted

B SLWR# is asserted. SLCS# must be asserted with SLWR# or
before SLWR# is asserted

m Data must be present on the tWRS bus before the deasserting
edge of SLWR#

m Deassertion of SLWR# causes the data to be written from the
data bus to the FIFO, and then the FIFO pointer is incremented

m The FIFO flag is updated after the tWFLG from the deasserting
edge of SLWR.

The same sequence of events is shown for a burst write.

Note that in the burst write mode, after SLWR# deassertion, the
data is written to the FIFO, and then the FIFO pointer is incre-
mented.

Short Packet: A short packet can be committed to the USB host
by using the PKTEND#. The external device or processor should
be designed to assert the PKTEND# along with the last word of
data and SLWR# pulse corresponding to the last word. The
FIFOADDR lines must be held constant during the PKTEND#
assertion.

Zero-Length Packet: The external device or processor can
signal a zero-length packet (ZLP) to FX3 simply by asserting
PKTEND#, without asserting SLWR#. SLCS# and the address
must be driven as shown in Figure 17 on page 29.

FLAG Usage: The FLAG signals are monitored by the external
processor for flow control. FLAG signals are FX3 outputs that
can be configured to show empty, full, and partial status for a
dedicated address or the current address.

Figure 16. Asynchronous Slave FIFO Write Mode

Asynchronous Write Cycle Timing
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Note: PKTEND must be asserted at the same time as SLIWR
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Figure 25. Synchronous ADMux Interface — Burst Read Timing
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1) Bxternal P-Port processor and FX3 work operate on the same clock edge

2) Bxternal processor sees RDY assert 2 cycles after OE # asserts andand sees RDY deassert a cycle after the last burst data appears on the output

3) Valid output data appears 2 cycle after OE # asserted. The last burst data is held until OE# deasserts

4) Burst size of 4is shown. Transfer size for the operation must be a multiple of burst size Burst size is usually power of 2. RDY will not deassert in the middle of the burst

5) External processor cannot deassert OE in the middle of a burst If it does so, any bytes remaining in the burst packet could get lost

6) Two cycle latency is shown for 0-100 MHz operation. Latency can be reduced by 1 cycle for operations at less than 50 MHz (this 1 cycle latency is not supported by the bootloader)

Note:

Figure 26. Sync ADMux Interface — Burst Write Timing

2-cycle latency between

WE# and data being latched 2-cycle latency between this clk edge and RDY
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Note:

1) External P-Port processor and FX3 operate on the same clock edge

2) External processor sees RDY assert 2 cycles after WE # asserts and deasserts 3 cycles after the edge sampling the last burst data.

3) Transfer size for the operation must be a multiple of burst size. Burst size is usually power of 2. RDY will not deassert in the middle of the burst Burst size of 4 is shown

4) External processor cannot deassert WE in the middle of a burst If it does so, any bytes remaining in the burst packet could get lost

5)Two cycle latency is shown for 0-100 MHz operation. Latency can be reduced by 1 cycle for operations at less than 50 MHz (this 1 cycle latency is not supported by the bootloader)
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Table 15. Synchronous ADMux Timing Parameters!®

Parameter Description Min Max Unit
FREQ Interface clock frequency - 100 MHz
tCLK Clock period 10 - ns
tCLKH Clock HIGH time 4 - ns
tCLKL Clock LOW time 4 - ns
tS CE#/WE#/DQ setup time 2 - ns
tH CE#/WE#/DQ hold time 0.5 - ns
tCH Clock to data output hold time 0 - ns
tDS Data input setup time 2 - ns
tDH Clock to data input hold 0.5 - ns
tAVDOE ADV# HIGH to OE# LOW 0 - ns
tAVDWE ADV# HIGH to WE# LOW 0 - ns
tHZ CE# HIGH to Data HIGH-Z - 8 ns
tOHZ OE# HIGH to Data HIGH-Z - 8 ns
tOLZ OE# LOW to Data LOW-Z 0 - ns
tKW Clock to RDY valid - 8 ns

Serial Peripherals Timing

12C Timing
Figure 27. 12C Timing Definition
_______ tsu:DaT
SCL L
cont
ath clock
e« SDA
tsu:sTA
ses5CL s
s
002aac938
Note

9. All parameters guaranteed by design and validated through characterization.
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Figure 32. 131-ball WLCSP (5.099 x 4.695 x 0.60 mm) Package Diagram
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001-62221 *C

Note Underfill is required on the board design. Contact fx3@cypress.com for details.
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Ordering Information

Table 20. Ordering Information

Ordering Code USB SRAM (kB) | GPIF Il Data Bus Width Operating Temperature Package Type
CYUSB3011-BZXC USB 3.0 256 16-bit 0°Cto+70°C 121-ball BGA
CYUSB3012-BZXC USB 3.0 256 32-bit 0°Cto+70°C 121-ball BGA
CYUSB3013-BZXC USB 3.0 512 16-bit 0°Cto+70°C 121-ball BGA
CYUSB3014-BZXC USB 3.0 512 32-bit 0°Cto+70°C 121-ball BGA
CYUSB3014-BZXI USB 3.0 512 32-bit -40°C to +85°C 121-ball BGA
CYUSB3014-FBXCT USB 3.0 512 32-bit 0°Cto+70°C 131-ball WLCSP
CYUSB3014-FBXIT USB 3.0 512 32-bit —40 °C to +85 °C 131-ball WLCSP
CYUSB2014-BZXC USB 2.0 512 32-bit 0°Cto+70°C 121-ball BGA
CYUSB2014-BzXI USB 2.0 512 32-bit -40°Cto +85°C 121-ball BGA

Ordering Code Definitions

CY USB X XXX — XXX X X

T- Tape and Reel

Temperature Range:
| = Industrial
C — Commercial

Package Type:
BZX - BGA
FBX - WLCSP

Marketing Part Number

Base Part Number: 3 =USB 3.0; 2 =USB 2.0

Marketing Code: USB = USB Controller

Company ID: CY = Cypress
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Acronyms Document Conventions
Acronym Description Units of Measure

DMA direct memory access Symbol Unit of Measure

FIFO firstin, first out °C degree Celsius

GPIF general programmable interface HA microamperes

HNP host negotiation protocol Hs microseconds

1’c inter-integrated circuit mA milliamperes

ES inter IC sound Mbps Megabits per second

MISO master in, slave out MBps Megabytes per second

MOSI master out, slave in MHz mega hertz

MMC multimedia card ms milliseconds

MSC mass storage class ns nanoseconds

MTP media transfer protocol Q ohms

OoTG on-the-go pF pico Farad

OVP overvoltage protection \Vi volts

PHY physical layer

PLL phase locked loop

PMIC power management IC

PVT process voltage temperature

RTOS real-time operating system

SCL serial clock line

SCLK serial clock

SD secure digital

SD secure digital

SDA serial data clock

SDIO secure digital input / output

SLC single-level cell

SLCS Slave Chip Select

SLOE Slave Output Enable

SLRD Slave Read

SLWR Slave Write

SPI serial peripheral interface

SRP session request protocol

SSN SPI slave select (Active low)

UART universal asynchronous receiver transmitter

uvc USB Video Class

uUsB universal serial bus

WLCSP wafer level chip scale package
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Errata

This section describes the errata for Revision C of the FX3. Details include errata trigger conditions, scope of impact, available
workaround, and silicon revision applicability. Contact your local Cypress Sales Representative if you have questions.

Part Numbers Affected

Part Number

Device Characteristics

CYUSB301x-Xxxx

All Variants

CYUSB201x-XXxX

All Variants

Qualification Status
Product Status: Production

Errata Summary

The following table defines the errata applicability to available Rev. C EZ-USB FX3 SuperSpeed USB Controller family

devices.
Iltems [Part Number] Silicon Revision Fix Status

1. Turning off VIO1 during Normal, Suspend, and Standby | CYUSB301x-xxxx Rev. C. B. ES Workaround provided
modes causes the FX3 to stop working. CYUSB201x-XXXX B

2. USB enumeration failure in USB boot mode when FX3 | CYUSB301x-xxxx Rev. C. B. ES Workaround provided
is self-powered. CYUSB201x-Xxxx T

3. Extra ZLP is generated by the COMMIT action in the CYUSB301x-XxxX Rev. C. B. ES Workaround provided
GPIF |l state. CYUSB201x-XXXX T

. . CYUSB301x-xxxx Workaround provided

4. Invalid PID Sequence in USB 2.0 ISOC data transfer. CYUSB201X-XXXX Rev. C, B, ES

5. USB data transfer errors are seen when ZLP is followed | CYUSB301x-xxxx Rev.C B ES Workaround provided
by data packet within same microframe. CYUSB201x-XXxX T

6. Bus collision is seen when the 12C block is used as a CYUSB301x-xxxx Rev. C. B. ES Use FX3 in single-master
master in the 12C Multi-master configuration. CYUSB201x-xxxX T configuration

1. Turning off VIO1 during Normal, Suspend, and Standby modes causes the FX3 to stop working.

mProblem Definition

Turning off the VIO1 during Normal, Suspend, and Standby modes will cause the FX3 to stop working.

mParameters Affected
N/A

mTrigger Conditions

This condition is triggered when the VIOL1 is turned off during Normal, Suspend, and Standby modes.

mScope Of Impact
FX3 stops working.

mWorkaround

VIO1 must stay on during Normal, Suspend, and Standby modes.

mFix Status
No fix. Workaround is required.

2. USB enumeration failure in USB boot mode when FX3 is self-powered.

mProblem Definition

FX3 device may not enumerate in USB boot mode when it is self-powered. The bootloader is designed for bus power mode. It
does not make use of the VBUS pin on the USB connector to detect the USB connection and expect that USB bus is connected
to host if it is powered. If FX3 is not already connected to the USB host when it is powered, then it enters into low-power mode
and does not wake up when connected to USB host.

mParameters Affected
N/A
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