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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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GPIF I

The high-performance GPIF Il interface enables functionality
similar to, but more advanced than, FX2LP's GPIF and Slave
FIFO interfaces.

The GPIF Il is a programmable state machine that enables a
flexible interface that may function either as a master or slave in
industry-standard or proprietary interfaces. Both parallel and
serial interfaces may be implemented with GPIF II.

Here is a list of GPIF |l features:

m Functions as master or slave

m Provides 256 firmware programmable states

m Supports 8-bit, 16-bit, 24-bit, and 32-bit parallel data bus
m Enables interface frequencies up to 100 MHz

m Supports 14 configurable control pins when a 32- bit data bus
is used. All control pins can be either input/output or bidirec-
tional.

m Supports 16 configurable control pins when a 16/8 data bus is
used. All control pins can be either input/output or bi-directional.

GPIF Il state transitions are based on control input signals. The
control output signals are driven as a result of the GPIF Il state
transitions. The INT# output signal can be controlled by GPIF II.
Refer to the GPIFII Designer tool. The GPIF Il state machine’s
behavior is defined by a GPIF Il descriptor. The GPIF I
descriptor is designed such that the required interface specifica-
tions are met. 8 KB of memory (separate from the 256/512 KB of
embedded SRAM) is dedicated to the GPIF Il waveform where
the GPIF Il descriptor is stored in a specific format.

Cypress’s GPIFIl Designer Tool enables fast development of
GPIF Il descriptors and includes examples for common
interfaces.

Example implementations of GPIF Il are the asynchronous slave
FIFO and synchronous slave FIFO interfaces.

Slave FIFO interface

The Slave FIFO interface signals are shown in Figure 5. This
interface allows an external processor to directly access up to
four buffers internal to FX3. Further details of the Slave FIFO
interface are described on page 24.

Note Access to all 32 buffers is also supported over the slave
FIFO interface. For details, contact Cypress Applications
Support.

Figure 5. Slave FIFO Interface
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CPU

FX3 has an on-chip 32-bit, 200-MHz ARM926EJ-S core CPU.
The core has direct access to 16 KB of Instruction Tightly
Coupled Memory (TCM) and 8 KB of Data TCM. The
ARMO926EJ-S core provides a JTAG interface for firmware
debugging.

FX3 offers the following advantages:

m Integrates 256/512 KB of embedded SRAM for code and data
and 8 KB of Instruction cache and Data cache.

m Implements efficient and flexible DMA connectivity between the
various peripherals (such as, USB, GPIF II, IZS, SPI, UART,
12C), requiring firmware only to configure data accesses
between peripherals, which are then managed by the DMA
fabric.

m Allows easy application development using industry-standard
development tools for ARM926EJ-S.

Examples of the FX3 firmware are available with the Cypress
EZ-USB FX3 Development Kit.

JTAG Interface

FX3's JTAG interface has a standard five-pin interface to connect
to a JTAG debugger in order to debug firmware through the
CPU-core's on-chip-debug circuitry.

Industry-standard debugging tools for the ARM926EJ-S core
can be used for the FX3 application development.

Other Interfaces

FX3 supports the following serial peripherals:

m SPI

m UART

m%C

mi’s

The SPI, UART, and I2S interfaces are multiplexed on the serial
peripheral port.

The CYUSB3012 and CYUSB3014 Pin List on page 15 shows
details of how these interfaces are multiplexed. Note that when
GPIF Il is configured for a 32-bit data bus width (CYUSB3012
and CYUSB3014), then the SPI interface is not available.

SPI Interface

FX3 supports an SPI Master interface on the Serial Peripherals
port. The maximum operation frequency is 33 MHz.

The SPI controller supports four modes of SPI communication
(see SPI Timing Specification on page 40 for details on the
modes) with the Start-Stop clock. This controller is a
single-master controller with a single automated SSN control. It
supports transaction sizes ranging from four bits to 32 bits.
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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

Document Number: 001-52136 Rev. *U
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Pin Configurations

Figure 6. FX3 121-ball BGA Ball Map (Top View)

1 2 3 4 5 6
Iw U3RXVDDQ SSRXM SSRXP SSTXP SSTXM
B Vio4 FSLC[0] R_USB3 FSLC[] | USTXVDDQ | cvDDQ
c GPIO54] GPIO[55| GPIO[57] RESET# XTAUN | xTaLout | R usB2 OTG_ID DO VICS
D GPIO[50] GPIO[52] GPIO[53] GPIO[56] | CLKIN_32 CLKIN VSS 12C_GPIO[s8] [I2C_GPIO0]|  O[60]
E GPIO47] VI3 GPI0[49] GPIO48] | FsLC2) I ™S VBATT
F Vio2 GPIO[45] GPIO44] GPIO[4]] GPIO[46] TCK GPIO2] GPIO[5]
G GPIO[42] GPIO[43] GPIO[30] cPO25 | GPo22] | GPo2g GPIO[15]
H GPIO39] GPIO[40] GPIO3]] cPO29] | cPa2e] [ Gro20] GPIO[24]
J GPIO[38] GPIO[36] GPIO[37] GPIO[34] cPa28] | cPiosl | crow) GPIO 1]
K GPIO35] GPIO33] VSS VSS GPIO27] | GPIO23] | GPOs] GPIO[17]

Figure 7. FX3 131-Ball WLCSP Ball Map (Bottom View)

» il 0 9 8 7 6 5 4 3 2 1
A SSRXM SSTXM FSLCIO] A AVDD DP D
B GPIO[55] VIo4 SSRXP R_USB3 SSTXP FSLC[2] XTALIN XTALOUT NC R_USB2 NC
c GPIO[56] vIo3 U3RXVDDQ ol U3TXVDDQ | C€VDDQ | cLkiN_32 CLKIN OTG_ID TDO TRST#
b GPIO[49] GPIO[50] | GPIO[53] | GPIO[E4] RESET# 'ZC—G]P'O[% ™S VIO5 TCK 'ZC—G]P'O[59
E GPIO[57] GPIO[48] GPIO5] | GPIO[52] o[60] GPIO[3] VBATT VBUS
F GPIO[46] | GPIO[47] FSLC[] DI GPIO[4] GPIO[] GPIO[0]
G GPIO[43] GPIO[44] GPIO[45] GPIO[9] GPIO[7] GPIO[6] GPIO[2]
H GPIO[40] GPIO[4] | GPIO[42] | GPIO[39] GPIo20] | cPioB] | GPiou] | GPIoR] | GPIOs] vioL
3 VIO2 GPIO[38] | GPIO[37] | GPIO[36] | GPIO[3] GPIO[27 | GPIO25] | GPIO[22] | POl | GPiOiE] | GRIOLD] GPIO[5]
K GPIO[35] GPIO[34] | GPIO33] | GPIO[32] | GPIO[28] | GPIO[26] | GPIO[I8] GPIO[2]] INT# GPIO[24] | GPIO[1] WSS
L VSS GPIO[30] | GPIO[29] vioL GPIO[23] vss viol GPIO[] | GPIO[1] Vss

Note No ball is populated at location A9.
Figure 8. FX3 Hi-Speed 121-Ball BGA Ball Map (Top View)

1 2 3 4 5 6 7 8 9 10 n
A Q NC NC NC NC DP D NC
B VIO4 FSLC[0] NC FSLC[] CVDDQ A TRST#
c GPIO[54] GPIO[55] GPIO[57] RESET# XTALIN XTALOUT R_USB2 OTG_ID TDO VI05
D GPIO[50] GPIO[51] GPIO[52] GPIO[53] GPIO[56] CLKIN_32 CLKIN &S 12C_GPIO[58] |I2C_GPIO[59] 0[60]
E GPIO[47] VIO3 GPIO[49] GPIO[48] FSLC[2] TDI ™S VBATT VBUS
F VIO2 GPIO[45] GPIO[44] GPIO[41] GPIO[46] TCK GPIO[2] GPIO[5] GPIO[1] GPIO[0]
G GPIO[42] GPIO[43] GPIO[30] GPIO[25] GPIO[22] GPIO[2]] GPIO[15] GPIO[4] GPIO[3]
H GPIO[39] GPIO[40] GPIO[3]] GPIO[29] GPIO[26] GPIO[20] GPIO[24] GPIO[7] GPIO[6] VIOl
J GPIO[38] GPIO[36] GPIO[37] GPIO[34] GPIO[28] GPIO[16] GPIO[19] GPIO[14] GPIO[9] GPIO[8]
K GPIO[35] GPIO[33] VSS VSS GPIO[27] GPIO[23] GPIO[18] GPIO[17] GPIO[13] GPIO[12] GPIO[10]
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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

Document Number: 001-52136 Rev. *U
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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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Figure 10. GPIF Il Timing in Asynchronous Mode
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Figure 11. GPIF Il Timing in Asynchronous DDR Mode
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Synchronous Slave FIFO Write Sequence Description

m FIFO address is stable and the signal SLCS# is asserted

m External master or peripheral outputs the data to the data bus
m SLWR# is asserted

m While the SLWR# is asserted, data is written to the FIFO and
ontherising edge of the PCLK, the FIFO pointer is incremented

m The FIFO flag is updated after a delay of t \yg g from the rising
edge of the clock

The same sequence of events is also applicable for burst write

Note For the burst mode, SLWR# and SLCS# are asserted for
the entire duration, during which all the required data values are
written. In this burst write mode, after the SLWR# is asserted, the
data on the FIFO data bus is written to the FIFO on every rising
edge of PCLK. The FIFO pointer is updated on each rising edge
of PCLK.

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 address must
be driven as shown in Figure 13.

Figure 13. Synchronous Slave FIFO Write Mode

Synchronous Write Cycle Timing
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Figure 14. Synchronous Slave FIFO ZLP Write Cycle Timing
Synchronous ZLP Write Cycle Timing
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Table 11. Synchronous Slave FIFO Parameters!®

Parameter Description Min Max Units

FREQ Interface clock frequency - 100 MHz
tCYC Clock period 10 - ns
tCH Clock high time 4 - ns
tCL Clock low time 4 - ns
tRDS SLRD# to CLK setup time 2 - ns
tRDH SLRD# to CLK hold time 0.5 - ns
tWRS SLWR# to CLK setup time 2 - ns
tWRH SLWR# to CLK hold time 0.5 - ns
tCO Clock to valid data - 7 ns
tDS Data input setup time 2 - ns
tDH CLK to data input hold 0.5 - ns
tAS Address to CLK setup time 2 - ns
tAH CLK to address hold time 0.5 - ns
tOELZ SLOE# to data low-Z 0 - ns
tCFLG CLK to flag output propagation delay - 8 ns
tOEZ SLOE# deassert to Data Hi Z - 8 ns
tPES PKTEND# to CLK setup 2 - ns
tPEH CLK to PKTEND# hold 0.5 - ns
tCDH CLK to data output hold 2 - ns
tSSD Socket switching delay 2 68 Clock cycles
tACCD Latency from SLRD# to Data 2 2 Clock cycles
tFAD Latency from SLWR# to FLAG 3 3 Clock cycles

Note Three-cycle latency from ADDR to DATA/FLAGS.

Note

5. All parameters guaranteed by design and validated through characterization.
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Host Processor Interface (P-Port) Timing

Asynchronous SRAM Timing
Figure 18. Non-multiplexed Asynchronous SRAM Read Timing

Socket Read — Address Transition Controlled Timing (OE# is asserted)
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Figure 19. Non-multiplexed Asynchronous SRAM Write Timing (WE# and CE# Controlled)

Write Cycle 1 WE# Controlled, OE# High During Write
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Table 14. Asynchronous ADMux Timing Parameters!®!
Parameter | Description | Min | Max [ Units | Notes
ADMux Asynchronous READ Access Timing Parameters
{RC Read cycle time (address valid to address 54.5 _ ns This parameter is dependent on when
valid) the P-port processors deasserts OE#
tACC Address valid to data valid - 32 ns -
tCO CE# assert to data valid - 345 ns -
tAVOE ADV# deassert to OE# assert 2 - ns -
toLZ OE# assert to data LOW-Z 0 - ns -
tOE OE# assert to data valid - 25 ns -
tHZ Read cycle end to data HIGH-Z - 225 ns -
ADMux Asynchronous WRITE Access Timing Parameters
WG yarliitde) cycle time (Address Valid to Address _ 525 ns _
tAW Address valid to write end 30 - ns -
tCW CE# assert to write end 30 - ns -
tAVWE ADV# deassert to WE# assert 2 - ns -
twWP WE# LOW pulse width 20 - ns -
tWPH WE# HIGH pulse width 10 - ns -
tDS Data valid setup to WE# deassert 18 - ns -
tDH Data valid hold from WE# deassert 2 - ns -
ADMux Asynchronous Common READ/WRITE Access Timing Parameters
tAVS Address valid setup to ADV# deassert 5 - ns -
tAVH Address valid hold from ADV# deassert 2 - ns -
tvP ADV# LOW pulse width 7.5 - ns -
tCPH CE# HIGH pulse width 10 - ns -
tVPH ADV# HIGH pulse width 15 - ns -
tCEAV CE# assert to ADV# assert 0 - ns -
Note

8. All parameters guaranteed by design and validated through characterization.
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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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Table 16. 12C Timing Parameters!% (continued)

Parameter Description ‘ Min ‘ Max | Units
I2C Fast Mode Plus Parameters (Not supported at 12C_VDDQ=1.2 V)

fSCL SCL clock frequency 0 1000 kHz
tHD:STA Hold time START condition 0.26 - us
tLOW LOW period of the SCL 0.5 - ps
tHIGH HIGH period of the SCL 0.26 - ys
tSU:STA Setup time for a repeated START condition 0.26 - ps
tHD:DAT Data hold time 0 - Hs
tSU:DAT Data setup time 50 - ns
tr Rise time of both SDA and SCL signals - 120 ns
tf Fall time of both SDA and SCL signals - 120 ns
tSU:STO Setup time for STOP condition 0.26 - Us
tBUF Bus-free time between a STOP and START condition 0.5 - ps
tVD:DAT Data valid time - 0.45 us
tVD:ACK Data valid ACK - 0.55 ps
tSP Pulse width of spikes that must be suppressed by input filter 0 50 ns

12S Timing Diagram
Figure 28. 1S Transmit Cycle

| tr
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! : trha | - !
! !

SA,
WS (output)

Table 17. 12S Timing Parameters(!]

Parameter Description Min Max Units
tT 1S transmitter clock cycle Ttr - ns
tTL 1S transmitter cycle LOW period 0.35 Ttr - ns
tTH 1S transmitter cycle HIGH period 0.35 Ttr - ns
tTR 1S transmitter rise time - 0.15 Ttr ns
tTF 1S transmitter fall time - 0.15 Ttr ns
tThd 1S transmitter data hold time 0 - ns
tTd 1S transmitter delay time - 0.8tT ns

Note tT is selectable through clock gears. Max Ttr is designed for 96-kHz codec at 32 bits to be 326 ns (3.072 MHz).

Note
11. All parameters guaranteed by design and validated through characterization.
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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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