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West Bridge®: Arroyo USB and

Mass Storage Peripheral Controller
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Features

m Multimedia device support
o Support next-gen SD, SDHC, SDIO, and MMC+

m Simultaneous link to independent multimedia (SLIM®)
architecture, enabling simultaneous and independent data
paths between the processor and USB, and between the USB
and mass storage.

m High speed USB at 480 Mbps
0 USB 2.0 compliant
a Integrated USB 2.0 transceiver, smart Serial Interface Engine
a 16 programmable endpoints

m Flexible processor interface, which supports:
o SPI (slave mode) interface
o Multiplexing and nonmultiplexing address and data interface
0 SRAM interface
0 Pseudo CRAM interface
o Pseudo NAND Flash interface
o DMA slave support

Logic Block Diagram

m Ultra low power, 1.8 V core operation

m Low power modes

m Small footprint, 3.9 x 3.9 mm, 0.4 mm pitch, WLCSP
m Supports USB Boot, I2C Boot and Processor Boot

m Clock input frequency
0 19.2 MHz
026 MHz

Applications

m Cellular phones

m Portable media players

m Personal digital assistants
m Portable navigation devices
m Digital cameras

m POS terminals

m Portable video recorders
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Functional Overview

The SLIM Architecture

The SLIM architecture enables three different interfaces (P-port,
S-port, and U-port) to connect to each other independently.

With this architecture, a device using Arroyo is connected to a
PC through a USB, without disturbing any of the device
functions. The device can still access mass storage when the PC
is synchronizing with the main processor.

The SLIM architecture enables new usage models, in which a
PC accesses a mass storage device independent of the main
processor, or enumerates access to both the mass storage and
the main processor at the same time.

You can do the following in a handset using SLIM architecture:
m Use the phone as a thumb drive.

m Download media files to the phone with all the functionalities
still available on the phone.

m Use the same phone as a modem to connect the PC to the
internet.

8051 Microprocessor

The 8051 microprocessor embedded in Arroyo does basic
transaction management for all transactions between the P-Port,
S-Port, and the U-Port. The 8051 does not reside in the data
path; it manages the path. The data path is optimized for
performance. The 8051 executes firmware that supports SD,
SDHC, SDIO, and MMC+ devices at the S-Port.

Configuration and Status Registers

The West Bridge® Arroyo device includes configuration and
status registers that are accessible as memory-mapped
registers through the processor interface. The configuration
registers enable the system to specify some behaviors of Arroyo.
For example, it can mask certain status registers from raising an
interrupt. The status registers convey the status of Arroyo, such
as the addresses of buffers for read operations.

Processor Interface (P-Port)

Communication with the external processor is realized through a
dedicated processor interface. This interface is configured to
support different interface standards. This interface supports
multiplexing and nonmultiplexing address or data bus in both
synchronous and asynchronous pseudo CRAM-mapped, and
nonmultiplexing address or data asynchronous SRAM-mapped
memory accesses. The interface also can be configured to a
pseudo NAND interface to support the processor's NAND
interface. In addition, this interface can be configured to support
SPI slave. Asynchronous accesses can reach a bandwidth of up
to 66.7 MBps. Synchronous accesses can be performed at
33 MHz across 16 bits for up to 66.7 MBps bandwidth.

The memory address is decoded to access any of the multiple
endpoint buffers inside Arroyo. These endpoints serve as buffers
for data between each pair of ports; for example, between the
processor port and the USB port. The processor writes and reads
to these buffers through the memory interface.
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Access to these buffers is controlled by using a DMA protocol or
using an interrupt to the main processor. These two modes are
configured by the external processor.

As a DMA slave, Arroyo generates a DMA request signal to notify
the main processor that a specific buffer is ready to be read from
or written to. The external processor monitors this signal and
polls Arroyo for the specific buffers ready for a read or write
operation. It then performs the appropriate read or write
operations on the buffer through the processor interface. As a
result, the external processor only deals with the buffers to
access a storage device connected to Arroyo.

In the Interrupt mode, Arroyo communicates important buffer
status changes to the external processor using an interrupt
signal. The external processor then polls Arroyo for the specific
buffers ready for read or write, and it performs the appropriate
read or write operations through the processor interface.

USB Interface (U-Port)

In accordance with the USB 2.0 specification, Arroyo can
operate in both full speed and high speed USB modes. The USB
interface consists of the USB transceiver. The USB interface can
access and be accessed by both the P-Port and the S-Port.

The Arroyo USB interface supports programmable
CONTROL/BULK/INTERRUPT/ISOCHRONOUS endpoints.

Mass Storage Support (S-Port)
The S-Port may be configured to support the following:

m Next-gen SD/SDIO/eMMC+ port

When Arroyo is configured through firmware to support
SD/SDIO/MMCH+, this interface supports the following:

m SD Memory Card Specification - Part 1, Physical Layer
Specification, SD Group, Version 2.0, May 9, 2006.

m SD Memory Card Specification - Part 1, Physical Layer
Specification, SD Group, Version 1.10, October 15, 2004.

m SD Specifications - Part E1 SDIO specification, Version 1.10,
August 18, 2004.

m The Multimedia Card System Specification, MMCA Technical
Committee, Version 4.1.

West Bridge Arroyo supports 1-bit and 4-bit SD and SDIO cards;
1-bit, 4-bit, and 8-bit MMC; MMC+ cards. For the SD, SDIO, and
MMC/MMC Plus, this block supports one card for one physical
bus interface. Arroyo supports SD commands including the
multisector program command that is handled by API

Clocking

Arroyo enables connection of an external clock at the XTALIN
pin. The power supply level at the crystal supply XVDDQ
determines whether a crystal or a clock is provided. If XVDDQ is
detected to be 1.8 V, Arroyo assumes that a clock input is
provided. For a crystal to be connected, XYDDQ must be 3.3 V.

Note Clock inputs at 3.3 V level are not supported.

The 81-pin WLCSP supports 19.2 MHz and 26 MHz external
clock input. The crystal or clock frequency selection is shown in
Table 1 on page 4.
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The XTALIN frequency is independent of the clock and data rate
of the 8051 microprocessor or any of the device interfaces
(including P-Port and S-Port). The internal PLL applies the
proper clock multiply option depending on the input frequency.

For applications that use an external clock source to drive
XTALIN, the XTALOUT, pin must be left floating. The external
clock source must also stop high or low and not toggle, to
achieve the lowest possible current consumption. The
requirements for an external clock source are shown in Table 3.

Arroyo has an on-chip oscillator circuit that uses an external
26 MHz (+150 ppm) crystal with the following characteristics:

m Parallel resonant
m Fundamental mode
m 1 mW drive level

m 12 pF (5% tolerance) load capacitors 150 ppm
Note CYWB0321ABX-FDXI does not support crystal.

Table 1. CYWB0320ABX-FDXI Clock Selection

Figure 1. Crystal Configuration

Arroyo
XTALIN .
Y TIXTAL
PLL XTALOUT :E
12pf I I12pf

* 12 pF capacitor values assumes a trace capacitance of 3 pF per
side on a four layer FR4 PCA

XTALSLC Freq Crystal/Clock
NA 26 MHz Clock or Crystal
Table 2. CYWB0321ABX-FDXI Clock Selection
XTALSLC Freq Crystal/Clock
0 19.2 MHz Clock
1 26 MHz Clock

Table 3. External Clock Requirements

L Specification .
Parameter Description - Unit
Min Max
Vn (AVDDQ) |Supply Voltage Noise at Frequencies < 50 MHz - 20 mV p-p
PN_100 Input Phase Noise at 100 Hz - -75 dBc/Hz
PN_1k Input Phase Noise at 1 kHz Offset - -104 dBc/Hz
PN_10k Input Phase Noise at 10 kHz Offset - -120 dBc/Hz
PN_100k Input Phase Noise at 100 kHz Offset - -128 dBc/Hz
PN_1M Input Phase Noise at 1 MHz Offset - -130 dBc/Hz
Duty Cycle 30 70 %
Maximum Frequency Deviation - 150 ppm
Overshoot - 3 %
Undershoot - -3 %

Power Domains

Arroyo has multiple power domains that serve different purposes
within the chip.

VDDQ: This refers to a group of five independent supply
domains for the digital I/Os. The nominal voltage level on these

Document Number: 001-57458 Rev. *H

supplies are 1.8 V, 2.5V, or 3.3 V. Specifically, the four separate
I/O power domains are:

m PVDDQ - P-Port Processor interface 1/0
m SSVDDQ - S-Port SD interface I/0
m GVDDQ - Other miscellaneous I/0
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UVvDDAQ: This is the 3.3 V nominal supply for the USB I/0 and
some analog circuits. It also supplies power to the USB
transceiver.

VDD: This is the supply voltage for the logic core. The nominal
supply voltage level is 1.8 V. This supplies the core logic circuits.
The same supply must also be used for AVDDQ.

AVDDQ: This is the 1.8 V supply for PLL and USB serializer
analog components. The same supply must also be used for
VDD. Maximum permitted noise on AVYDDQ is 20 mV p-p.

XVDDQ: This is the clock 1/0 supply; 3.3 V for XTAL or 1.8 V for
an external clock.

Noise guideline for all supplies except AVDDQ is maximum
100 mV p-p. All I1/O supplies of Arroyo must be ON when a
system is active even if Arroyo is not in use. The core VDD can
also be deactivated at any time to preserve power, provided
there is a minimum impedance of 1 kQ between the VDD pin and
ground. All I/Os tristate when the core is disabled.

Figure 2. Arroyo Power Supply Domains

“[~vbDa T voD "] uvbba

D+
——
110 D-CORE USB-I0
——
D-
Power Supply Sequence

The power supplies are independently sequenced without
damaging the part. All power supplies must be up and stable
before the device operates. If the supplies are not stable, the
remaining domains are in low power (standby) state.

Power Modes

In addition to the normal operating mode, Arroyo contains
several low power states when normal operation is not required.
Normal Mode

Normal mode is the mode in which Arroyo is fully functional. In
this mode data transfer functions described in this document are
performed.

Suspend Mode

This mode is entered internally by 8051 (external processor only
initiates entry into this mode through Mailbox commands). This
mode is exited by the D+ bus going low, GPIO[0] going to a
pre-determined state or by asserting CE# LOW.

In Arroyo’s suspend mode:
m The clocks are shut off.
m All I/Os maintain their previous state.

m Core power supply must be retained.
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m The states of the configuration registers, endpoint buffers, and
the program RAM are maintained. All transactions must be
complete before Arroyo enters suspend mode (state of
outstanding transactions are not preserved).

m The firmware resumes its operation from where it was
suspended, since the program counter is not reset.

m Only inputs that are sensed are RESET#, GPIO[0]/SD_CD,
GPIO[1], SD_D3, D+, and CE#. The last three are wake up
sources (each can be individually enabled or disabled).

m Hard Reset can be performed by asserting the RESET# input,
and Arroyo is initialized.

Standby Mode

Standby mode is a low power state. This is the lowest power
mode of Arroyo while still maintaining external supply levels. This
mode is entered through deassertion of the WAKEUP input pin
or through internal register settings. To leave this mode, assert
WAKEUP, CE#, and RESET#; and change the state of
GPIO[0)SD_CD, GPIO[1], or SD_D3.

In this mode all configuration register settings and program RAM
contents are preserved. However, data in the buffers or other
parts of the data path, if any, is not guaranteed in values.
Therefore, the external processor must ensure that the required
data is read before putting Arroyo into the standby mode.

In the standby mode:
m The program counter is reset on waking up from standby mode.

m All outputs are tristated and 1/0 is placed in input only
configuration. Values of 1/Os in standby mode are listed in the
pin assignments table.

m Core power supply must be retained.

m Hard Reset can be performed by asserting the RESET# input,
and Arroyo is initialized.

m PLL is disabled.

Core Power Down Mode

The core power supply VDD is powered down in this state.
AVDDAQ s tied to the same supply as VDD and is hence, also
powered down. Neither the endpoint buffers, configuration
registers nor program RAM maintain state. It is required that all
VDDQ power supplies (except AVDDQ) are on and not power
downer down in this mode. When UVDDQ is powered down,
D+/D- can’t be driven by external device.

The core power down mode has two power down options:

m Core only power down — VDD power down.

m Core and USB power down — VDD and UVDDQ are both
powered down.

In these power down options, the endpoint buffers, configuration
registers, or the program RAM do not maintain state. It is
necessary to reload the firmware on exiting from this mode. It is
required that all VDDQ power supplies are on and not powered
down in this mode.

Page 5 of 54
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Pin Assighnments
Table 4. CYWB0320ABX-FDXI WLCSP Package Pin Assignments

Pin Name Pin Description ;:rwaei;
Ball#| PSeudoCRAM | 5 | srAM Interface [ | 110 ADm‘I\t‘i‘g‘:fiﬁg;a‘a 1) PNAND 10
J3 |CE# I |CE# I |CE# I |CE# I |CE# PVDDQ
E2 |A7 Y I [External Pull Up I |A7=>1:SBD I [A7 VGND
A7 => 0 LBD

H1 |A6 I |A6 T |SDA /O |SDA /O | A6 or SDA

F2 |A5 T |A5 T |scL 70 |scL /0 | A5 or SCL

G2 (A4 | A4 | External Pull Up | WP# | A4 or WP#

J1 (A3 | A3 | External Pull Low | External Pull Low | A3

H2 |A2 | A2 | External Pull Up | External Pull Low | A2

J2 |A1 | A1 | External Pull Up | R/B# O |A1orR/B#

H3 |AO I |AO I |External Pull Up I |CLE I |AOor CLE

F3 |DQ[15] 7O |DQ15] /O |AD[15] /O |/O[15] /O |D15, AD15, or 015

Ja_|DQ[14] 70 |DQ[14] /O |AD[14] /O [1/O[14] /O |D14, AD14, or 1014

H4 |DQ[13] 7O |DQ[13] /O |AD[13] /O [1/O[13] /O |D13, AD13, or 013
E G4 |DQ[12] 70 |DQ[12] /O |AD[12] /0o [1/o[12] /O |D12, AD12, or 1012
a [ J5 [DQr] 7o |[DQ[11] /O |AD[11] /o [WOo[11] /O |D11, AD1, or 101

H5 |DQ[10] 7O |DQ[10] /O |AD[10] /O [1/O[10] /O |D10, AD10, or 010

J6 |DQ[9] 70 |DQI9] /O |AD[9] /0 |1/O[9] /0 | D9, AD9, or 109

G6 |DQ[8] /0 |DQ[8] /O |AD[8 /0 [1/O[8] /O |D8, ADS, or 108

H6 |DQ[7] 7O |DQ[7] /0 |AD[7] 10 |I/O[7] /0 |D7, AD7, or 107

J7 |DQ6] 70 |DQI6] /O |ADI6] /0 |1/O[6] /O | D6, AD6, or 106

F6 |DQ[D] /0 |DQ[5] /O |AD[5] /0 |1/O[5] /O |D5, AD5, or 105

J8 |DQM] 7O |DQ[4] /O |ADHA] /0 |I/O[4] /O |D4, AD4, or 104

H7 |DQ[3] 70 |DQ[3] /0 |AD[3] /0 |/O[3] /O |D3, AD3, or 103

G7 |DQ[2] 70 |DQ2] /O |AD[2] /0 [1/0[2] /O |D2, AD2, or 102

Hs |DQ[1] 7O |DQ[1] 70 |AD[1] 1O [1/O[1] /0 |D1, AD1, or 101

H9 |DQ[O] 70 |DQIO] /0 |AD[0] /0 [1/O[0] /O |DOI, ADO, or 100

G8 |ADV# [ I |ADVZ I |ALE I |Address Valid

F8 |OE# I |OE# I |OE# I |RE# I [Output Enable

G9 |WE# [ T |WE# T |WE# T |WE#

A7 |INT# 0 O |INT# O |INT# O |INT Request GVDDQ
£ | D6 |DRQ 0 0 |DRQ 0 |DRQ O |DMA Request VGND

C6 |DACK [ I |DACK I |DACK I |DMAACK

D9 |D+ /0/Z |USB D+ UvDDQ
t [ Eo |D- /O/Z |USB D- uvssQ
% [ o7 |NC /O/Z | Left floating

E7 |NC 1/0/Z | Left floating
Note

1. Errata: When Arroyo is configured to use SRAM for P-port interface, OE should be asserted simultaneously with CE. If this is not possible, OE should be asserted
prior to CE. Otherwise, data can be dropped when external processor reads the Arroyo through SRAM interface. For more information, see the “Errata” on page 50
and “Errata” on page 51.
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Table 4. CYWB0320ABX-FDXI WLCSP Package Pin Assignments (continued)
Pin Name Pin Description ;:r::il;\
S-Port Interface 110
C4 [sD_D[7] I/0 |SD Dataor GPIO |SSVDDQ
A2 |SD_D[6] /0 |SD DataorGPIO | YGND
B3 |SD_D[5] I/0 | SD Data or GPIO
C5 |SD_D[4] I/0 | SD Data or GPIO
B4 [SD_D[3] I/0 | SD Data or GPIO
A4 |SD_DI[2] I/0 | SD Data or GPIO
B5 |SD_D[1] I/0 | SD Data or GPIO
A5 |SD_DI0] I/0 | SD Data or GPIO
A3 |SD_CLK O |SD Clock or GPIO
E A1 [SD_CMD I/0 |SD CMD or GPIO
& | E1 |PB[7](GPIO) /0 |GPIOI
D1 |PB[6] (GPIO) I/0 |GPIOI
D2 |(PBI[5] (GPIO) I/0 |GPIOI
C1 |PB[4] (GPIO) I/0 |GPIOI
C2 |PB[3] (GPIO) I/0 |GPIOI
D3 |[PB[2] (GPIO) I/0 |GPIOI
B1 |PB[1] (GPIO) I/0 |GPIOI
B2 |PBI[0] (GPIO) /0 |GPIOI
G1 |TESTTREE O |[TestMode
F1 |SCAN (Ext Pull-Low) | Test Mode (Ext
Pull-Low)
~ | A6 [SD_CD I [sDbcD GVDDQ
§ B7 |RESET# I |RESET VGND
o E5 |WAKEUP | Wake Up Signal
« | C7 [TEST[2] I [TestCfg 2 GVDDQ
S [ Ee [TESTI I |TestCfg 1 VGND
O [TA8 [TESTIO] I [TestCfgo
¥ | B9 [XTALIN I [Clock IN XVDDQ
O | A9 [XTALOUT O |Clock OUT VGND
F4, J9 [PVDDQ Power | Processor |/F VDD
E8 |[UVDDQ Power | USBVDD
D5 [SSvDDQ Power | SDIO VDD
B6 |GVDDQ Power | Misc /O VDD
C8 |[AVDDQ Power | Analog VDD
- D8 |XvDDQ Power | Crystal VDD
$ [TEs, [vDD Power | Core VDD
o | G5,
o (F7,F9
c9 [uvssa Power |USB GND
B8 |[AVSSQ Power | Analog GND
C3, |VGND Power | Core GND
D4,
E3,
F5,G3

Document Number: 001-57458 Rev. *H
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Table 5. CYWB0321ABX-FDXI WLCSP Package Pin Assignments

Pin Name Pin Description I;:n‘:’aei';n
Ball # PNAND 1o spy 14! o)
J2 Ext pull low | SCK | Clock PVDDQ
J4 CE# | SS# | CE# or SPI Slave VGND
Select
G5 SDA /10 |SDA /0 |12C data
H2 SCL /0 |SCL /0 |12C clock
J1 WP# | Ext pull up | PNAND WP
H3 A[3] (Ext pull low) | A[3] (Ext pull up) | A[3]
F5 A[2] (Ext pull low) | A[2] (Ext pull low) | Al2]
J3 RB# O |Extpullup | PNAND R/B#
‘g H4 CLE | |Extpull up | |PNAND CLE
a U6 1/0[7] 110 |Ext pull up I [107
& he 1/0[6] 1/0 |Ext pull up I [106
J7 1/0[5] 110 |Ext pull up I [105
Js 1/0[4] 110 |Ext pull up I [104
H7 1/0[3] 110 |Ext pull up I [103
G7 |02 110 |Ext pull up I [102
H8 1/10[1] /10 |SDO O |lIO1or SPI SDO
H9 1/0[0] /0 |SDI | 100 or SPI SDI
G8 ALE | Ext pull up | Address Valid
F8 RE# | Ext pull up | Output Enable
G9 WE# | Ext pull up | WE#
= A7 INT# O |SINT# O |INT Request GVvDDQ
= VGND
D9 D+ 1/0/Zz |USB D+ uvbDQ
HEEREE VO/Z [USB D uvssa
g D7 |NC II0/Z | Left floating
E7 NC 1/0/Z | Left floating
Note

2. Errata: When Arroyo is configured to use SPI for Processor-Port (P-Port) interface, transfers from U-Port to P-Port may intermittently fail after wakeup from STANDBY
mode. Workaround for this problem is added in SDK version 1.0 or later. For more information, see the “Errata” on page 50 and “Errata” on page 51.
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Table 5. CYWB0321ABX-FDXI WLCSP Package Pin Assignments (continued)

Pin Name Pin Description [f:n‘{lv:il;\

Ball # SDIO 110 GPIO only Configuration 110

B2 SD_DI[7] /0 |PD[7] (GPIO) /0 |SD Dataor GPIO |SSVDDQ

A2 SD_Di[6] /0 | PDI[6] (GPIO) I/0 | SD Data or GPIO VGND

C3 SD_D[5] /0 | PD[5] (GPIO) I/O | SD Data or GPIO

B3 SD_D[4] /0 |PD[4] (GPIO) I/0 | SD Data or GPIO

B4 SD_D[3] /0 |PD[3] (GPIO) I/0 | SD Data or GPIO

C4 SD_Dj2] /0 |PD[2] (GPIO) I/0 | SD Data or GPIO

C5 SD_D[1] /0 |PD[1] (GPIO) I/0 | SD Data or GPIO

B5 SD_DI[0] /0 | PDI[0] (GPIO) I/0 | SD Data or GPIO

A3 SD_CLK O [PC-7 (GPIO) I/0 | SD Clock

D4 SD_CMD /0 |PC-3 (GPIO) /O |SD CMD

A1 SD_POW O |PC-6 (GPIO) /0 |SD POW

A5 SD_WP | Unused | SD WP, GPIO
+ |E2 SD_RSV /0 |PB[7] (GPIO) I/O  |Connect to SSvDDQ
8 D1 SD_RSV /0 | PB[6] (GPIO) 110 ?ﬁ?’&,DrSS‘{;'ermK VGND
) E3 SD_RSV /0 | PB[5] (GPIO) 110

D2 SD_RSV /0 | PB[4] (GPIO) 110

c1 SD_RSV /0 |PB[3] (GPIO) 110

D3 SD_RSV /0 |PB[2] (GPIO) 110

c2 SD_RSV /0 |PB[1] (GPIO) 110

B1 SD_RSV /0 | PB[0] (GPIO) 110

G2 SD_RSV | Unused |

F2 NC O |PA-7 (GPIO) I/0 | Left floating

G3 NC O [PC-0 (GPIO) 110

H1 NC O ([N/C (e}

E1 NC O ([N/C (e}

F3 NC O |[PA-5(GPIO) 110

G4 NC O |[PA-6 (GPIO) 110

G1 NC O [PC-2 (GPIO) 110

B7 RESETOUT O |[RESETOUT O |RESETOUT GVvVDDQ

B6 PC-5 (GPIO[1]) I/(g) PC-5 (GPIO[1]) /0 |GPIO, SD2 CD4 VGND
E A6 PC-4 (GPIOI[0]) or SD_CD I/IO PC-4 (GPIO[0]) /0 |GPIO, SD1CD
o 0

c7 RESET# | RESET

D6 WAKEUP | Wake Up Signal

A9 XTALSLC Clock Select GVvVDDQ
‘E |A8 TEST[2] | Test Cfg 2 VGND
8 F7 TEST[1] Test Cfg 1

D8 TESTI[O] Test Cfg 0
5 B9 XTALIN | Clock IN VGND
(&)
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Table 5. CYWB0321ABX-FDXI WLCSP Package Pin Assignments (continued)

Pin Name Pin Description [f:n‘{lv:il;\
H5, J9 |PVDDQ Power | Processor I/F VDD
F1 SSvDDQ Power | SDIO VDD
E8 uvDDQ Power |USB VDD
A4 SSvDDQ Power | SDIO VDD
C6é GvVDDQ Power | Misc 1/0 VDD
'q', Cc8 AVDDQ Power | Analog VDD
g Ei VDD Power | Core VDD
O \r6 F9
C9 uvssQ Power |USB GND
B8 AVSSQ Power | Analog GND
D5, VGND Power | Core GND
E4,
E6,
G6, J5

Document Number: 001-57458 Rev. *H
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Figure 3. CYWB0320ABX-FDXI WLCSP Ball Map - Top View

1 2 3 4 5 6 7 8 9
A sDcvp | sD D] | SDclk | sD D2l | sD D] | GPOo] INT# XTALOUT A
B NAND_IO[1]|NAND_Io[0]| SD Dj5] | sD D3] | sD D[] | GvDbQ | RESET# XTALIN B
C NAND_IO[4] [ NAND_[O[3] SD.D[7] | SD D{4] TEST[2] C
D NAND_IO[6] | NAND_IO[5] | NAND_IO[2] D
E NAND 10[7]|  A[7] E
F SCAN A[5] F
G TESTTREE |  A[4] G
H Al6] Al2] A[0] DQ[13] DQ[10] DQ[7] DQ[3] DQ[1] DQI0] H
J A[3] Al1] CE# DQ[14] DQ[11] DQ[9] DQI6] DQ[4] PVDDQ J
1 2 3 4 5 6 7 8 9
POWER DOMAIN KEY
uvDDQ
uvssaQ
GvDDQ
SSvDDQ
VDD/AVDDQ
VGND/AVSSQ
PVDDQ
XVvVDDQ
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Figure 4. CYWB0321ABX-FDXI WLCSP Ball Map — Top View

1 2 3 4 5 6 7 9
A SD POW | SD_D6] | SD_CLK | ssvDDQ | SD_WP | GPIO[0] INT# XTALSLC A
B SDRSV | sD.D7] | sbD@4 | sbpB] | Sbbo] | GPO[] |RESETOUT B
C SD.RSV | SD RSV | sSD.D5] | sb D2l | SD_D[1] C
D SD RSV | SD RSV | sbRsv D
E NC SD_RSV | SD RSV E
F SSVDDQ NC NC F
G NC SD_RSV NC G
H NC scL A[3] H
J WP# Pull-Low R/B# J

1 2 3 4 5 6 7 9

POWER DOMAIN KEY

uvDDQ

uvssQ

GvDDQ

SSVDDQ

VDD/AVDDQ

VGND/AVSSQ

PVDDQ

Document Number: 001-57458 Rev. *H
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Absolute Maximum Ratings Operating Conditions

Exceeding maximum ratings may shorten the useful life of the Ta (Ambient Temperature Under Bias)

device. User guidelines are not tested. Industrial .......ccceeeeiiiee e -40°C to +85 °C
Storage Temperature .........cccccceeevveeinnenn. —65 °C to +150 °C VDD, AVDDQ Supply Voltage ..........ccccveeeneeen. 1.7Vto19V
Ambient Temperature with UVDDAQ Supply Voltage .........ccoeeeviiieerineenen. 30Vto36V
Power Supplied (Industrial) ........c..ccccveeneee —40°Cto+85°C PVDDQ. GVDDQ. SSVDDQ

Supply Voltage to Ground Potential Supply Voltage .......cooceveiieiiiiiiceeeee 1.7Vto 3.6V
VDD, AVDDQ ....ooiitiiiiiiiieieee e -0.5Vto+2.0V

GVDDQ, PVDDQ, SSVDDA. XvDDQ (Crystal 1/0) Supply Voltage .............. 30Vto36V
UVDDQ, and XVDDQ .....cccvvervrrereeriireeene. -0.5V to+4.0V XVDDQ (Ext. Clock I/O) Supply Voltage ......... 1.7Vt 1.9V
DC Input Voltage to Any Input Pin ................. 1.89Vto3.6V

(Depends on I/O supply voltage. Inputs are not overvoltage

tolerant.)

DC Voltage applied to

Outputs in High Z State .................. -0.5VtoVDDQ+ 0.5V

Static Discharge Voltage

(ESD) from JESD22-A114 ..oooiiiiiiieiiiieeeiee > 2000V

Latch up current ... > 200 mA

Maximum Output Short Circuit Current

for all I/O Configurations. (Vout =0 V) .......cccceeennee. —-100 mA

Document Number: 001-57458 Rev. *H Page 13 of 54
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DC Characteristics
Table 6. DC Specifications for All Voltage Supplies
Parameter Description Conditions Min Typ Max Unit
VDD Core Voltage Supply 1.7 1.8 1.9 \Y,
AvVDDQ Analog Voltage Supply 1.7 1.8 1.9 \Y,
XVDDQ Crystal Voltage Supply 3.0 3.3 3.6 \%
XvDDQ Clock Voltage Supply 1.7 1.8 1.9 \Y,
PvDDQ P Processor Interface /0 1.7 1.8,2.5,3.3 3.6 v
GvDDQ Bl Miscellaneous 1/0 Voltage 1.7 1.8,2.5,3.3 3.6 v
Supply
ssvDDQ 1341 [s-Port SD 1/0 Voltage Supply 1.7 1.8,2.5,3.3 3.6 v
uvDbDQ [ USB Voltage Supply 3.0 3.3 3.6 v
Vi Input HIGH Voltage 1 Al ports except USB, 0.625 x - Vec+03 | V
2.0 VEVCC536 \Y VCC
Vi Input HIGH Voltage 2 Al ports except USB, Voo — 0.4 - Vee +0.3
1.7V<Vee <20V
Vi Input LOW Voltage -0.3 - 025xVee| V
VoH Output HIGH Voltage lon(MAX) = -0.1 mA 0.9 x Ve - - \Y
VoL Output LOW Voltage loL(MIN) = 0.1 mA - 01%xVee | V
lix Input Leakage Current All'I/O signals held at VDDQ -1 - 1 pA
loz Output Leakage Current All I/O signals held at VDDQ -1 - 1 A
Icc Core Operating Current of Core WLCSP package, outputs tristated - - 115 mA
Voltage Supply (VDD) and
Analog Voltage Supply (AVDDQ)
Icc Crystal Operating Current of Crystal WLCSP package - - N/A
Voltage Supply (XvDDQ) "]
lcc USB Operating Current of USB Operating and terminated for high - - 25 mA
Voltage Supply (UVDDQ) [] speed mode
Isg1 Total Standby Current of Arroyo | 1. *VDDQ = 3.3 V nominal |25 °C TBD TBD TBD
when Device is in Suspend Mode (30—36 V) 85 °C TBD TBD TBD
2. Outputs and Bidirs high
or floating[
3. XTALOUT floating
4. D+ floating, D— grounded
5. Device in suspend mode
Notes

. Interfaces with a voltage range are adjustable with respect to the 1/0O voltage and supports multiple I/O voltages.
. The SSVDDAQ 1/0 voltage can be dynamically changed (for example, from high range to low range) as long as the supply voltage undershoot does not surpass the
lower minimum voltage limit. SSYDDQ and SNVDDQ levels for SD modes: 2.0 V-3.6 V, MMC modes: 1.7 V-3.6 V.

. Vgc = pertinent VDDQ value.

. The Outputs and Bidirs that are forced low in standby mode can increase I/O supply standby current beyond specified value.
Active Current Conditions:
-UVDDAQ: USB transmitting 50% of the time, receiving 50% of the time.
-PVDDQ/SNVDDQ/SSVDDQ/GVDDQ: Active current depends on I/O activity, bus load and supply level.

3
4
5. When U-Port is in a disabled state, UVDDQ can go down to 2.4 V, provided UVDDQ is still the highest supply voltage level.
6
7

Document Number: 001-57458 Rev. *H
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Table 6. DC Specifications for All Voltage Supplies (continued)
Parameter Description Conditions Min Typ Max Unit
Isg2 Total Standby Current of Arroyo | 1. *VDDQ = 3.3 V Nominal |25 °C - - 52 pA
when Device is in Standby Mode (3.0-3.6 V) 85 °C _ _ 450 A
2. Outputs and Bidirs High
or Floating Yy
3. XTALOUT Floating
4. D+ Floating,
D-— Grounded
Isg3 Total Standby Current of Arroyo | 1. Outputs and Bidirs High |25 °C - - 28 pA
when Device is in Core Power or Floating [] 85 °C _ _ 139 A
Down Mode 2. XTALOUT Floating
3. D+ Floating,
D- Grounded
4. Core Powered Down
Table 7. Capacitance
Parameter Description Conditions Typ Max Unit
CiNn Input Pin Capacitance, Except |TA=25°C, f=1 MHz, Ve = Voo - 9 pF
D+/D-
Input Pin Capacitance, D+/D— - 15
Court Output Pin Capacitance - 10 pF

Document Number: 001-57458 Rev. *H
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AC Timing Parameters
P Port Interface
PCRAM Non Multiplexing Asynchronous Mode
Table 8. Asynchronous Mode Timing Parameters
Parameter Description Min Max Unit
Read Timing Parameters
Interface Bandwidth (MBPS) - 66.7 MBps
tan Address to Data Valid - 30 ns
ton Data Output Hold from Address Change 3 - ns
tea Chip Enable to Data Valid - 30 ns
taAADV ADV# to Data Valid Access Time - 30 ns
tavs Address Valid to ADV# HIGH 5 - ns
tavH ADV# HIGH to Address Hold 218 - ns
tevs CE# Low Setup Time to ADV# HIGH 5 - ns
typH ADV# HIGH Time 1511 - ns
tvp ADV# Pulse Width LOW 7.5 - ns
toe OE# LOW to Data Valid - 225 ns
toLz OE# LOW to Low Z 3 - ns
tonz OE# HIGH to High Z 0 22.5 ns
tLz CE#LOW to Low Z 3 - ns
thz CE# HIGH to High Z - 22.5 ns
Write Timing Parameters
tew CE# LOW to Write End 30 - ns
taw Address Valid to Write End 30 - ns
tas Address Setup to Write Start 0 - ns
taDvs ADV# Setup to Write Start 0 - ns
twe WE# Pulse Width 22 - ns
tweH WE# HIGH Time 10 - ns
tcpH CE# HIGH Time 10 - ns
tavs Address Valid to ADV# HIGH 5 - ns
tavh ADV# HIGH to Address Hold 2 - ns
tcvs CE# LOW Setup Time to ADV# HIGH 5 - ns
typH ADV# HIGH Time 1511 - ns
tvp ADV# Pulse Width LOW 7.5 - ns
tys ADV# LOW to End of Write 30 - ns
tow Data Setup to Write End 18 - ns
toH Data Hold from Write End 0 - ns
twHz Write to DQ High Z Output - 225 ns
tow End of Write to Low Z Output 3 - ns
Notes

8. In applications where back-to-back accesses are not performed on different endpoint addresses, the minimum taH spec. can be relaxed to 0 ns.
9. In applications where access cycle time is at least 60 ns, t,,py can be relaxed to 12 ns.
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Figure 5. Non Multiplexing Asynchronous Pseudo CRAM mode Single Read Timing Parameters

Valid Address
A %
l Ll
tVPH < tAVS e tAVH N
ADV# J
P VP R
[ >
P {AADV R tHZ
h fcvs i
»i )
CE# / N >
{EA
< >
. tOE
- Ll
OE#
{OHZ
R/W# _tOLZ,
< {7 A
DQ -High-2 % Valid Output

Figure 6. Non Multiplexing Asynchronous Pseudo CRAM Mode Back to Back Read Timing Parameters

A % Valid Address W/and AddresW

< A
tVPH tAVS | tAVH
< » <>
ADV# ; N/ iz
-
VP
CE# _/_\ ; tAADV
P tEA o I
OE#
tOHZ
WE#
DQ High-7 % Valid omplWValid Outpty—
P tz
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Figure 7. Non Multiplexing Asynchronous Pseudo CRAM mode Back to Back Write Timing Parameters

A Valid Address m‘alid AddresW
tAVS | tAVH
< > €
< tYPH W
ADV# \ /
tcPH
A < VS >
CE# [ d
_/
P tCW >
Ll
OE#
P tAW ol tWPH twpP o
« '« L)
WE#  /
tDW <>
—>p € > wlan )
_ tADVS ~ g
DQ IN -z Valid Input Valid Inplt > ——
- tWHZ —
tLz —>
DQ OUT —

Figure 8. Non Multiplexing Asynchronous Pseudo CRAM Mode Read to Write Timing Parameters

all ress, all ress, all ress
A Valid Add Valid Add Valid Add
< A, JAVS | AvH
tVPH tAVS | tAVH tVPH ‘tVP e
<> < >
ADV# l: TN\ F
<« VP o P tVS R ——
CE# F p) {AADV < N
-
< tEA N
_ {OE
OE#
tOH P AW >
n) Lad
WE# < WP >
{DH tow
L 3| le—tAS - ow | >
High-Z , .
DQ_IN o p= Valid Input Valid Input
ane
High-Z
DQ_OuUT g = Valid OutpL}%
< >
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Figure 9. Non Multiplexing Asynchronous Pseudo CRAM Mode Write to Read Timing Parameters

% Valid Addres>

A % Valid Address %
< tAVS; AtAVHL < (AA >
<« P« >
tAVS
PIRVISEN —>EN
ADV# |
tVS o <P 5
CE# < > < " tAADV R
_ t0E_
Y
OE#
P AW o
WE# Ne twe >/
{DH
—»| |letAS PRCUIN
DQ_|N WHZ Valid Inpu_t OLZ
< [ 4‘)]/
DQ_OUT W Valid Outpu>
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Address Data Multiplexing Asynchronous Mode
Table 9. Address Data Multiplexing Asynchronous Mode Timing Parameters

Parameter Description Min Max Unit
Read Timing Parameters

Interface Bandwidth - 50 MBps

tan Address to Data Valid - 30 ns
tea Chip Enable Access Time - 30 ns
taAADV ADV# to Data Valid Access Time - 30 ns
tavs Address Valid to ADV# HIGH 5 - ns
tavH ADV# HIGH to Address Hold 2 - ns
tevs CE# LOW Setup Time to ADV# HIGH 5 - ns
tvpH ADV# HIGH Time 15 - ns
tvp ADV# Pulse Width LOW 7.5 - ns
tavDOE ADV# HIGH to OE# LOW 0 - ns
toe OE# LOW to Data Valid - 22.5 ns
toLz OE# LOW to Low Z 3 - ns
tonz OE# HIGH to High Z - 22.5 ns
tLz CE# LOW to Low Z 3 - ns
thz CE# HIGH to High Z - 22.5 ns
Write Timing Parameters
tew CE# LOW to Write End 30 - ns
taw Address Valid to Write End 30 - ns
tAVDWE ADV# HIGH to Write Start 0 - ns
twe WE# Pulse Width 22 - ns
tavs Address Valid to ADV# HIGH 5 - ns
tavH ADV# HIGH to Address Hold 2 - ns
tevs CE# LOW Setup Time to ADV# HIGH 5 - ns
tvpH ADV# HIGH Time 15 - ns
typ ADV# Pulse Width LOW 7.5 - ns
tvs ADV# LOW to End of Write 30 - ns
tps Data Setup to Write End 18 - ns
toH Data Hold from Write End 0 - ns

Document Number: 001-57458 Rev. *H
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Figure 10. Address Data Multiplexing Asynchronous Single Read Timing Parameters

«—tAA———————— P
) Ll i) Ll
A<7:0>/ igh- igh-
% Valid Address Y1912 % Valid Data | High-Z
DQ<15:0>
letVYPH »le tAADV >
l L ) L
tvP »
ADV# > 7
[ €——tCVS——— P
< tLZ »
CE# / N tEA| >
thYDOE| 10LZ_ tOHZ
) L i) Ll
OE# < tOE N
WE# Logic High
Figure 11. Address Data Multiplexing Asynchronous Single Write Timing Parameters
< tAW >
</:0> igh-
A<7:0>/ % Valid Address Valid Input {High-Z
DQ<15:0>
tVPH >« tVS »

|« >
ADV# * e
/_______

[ €—tCVS———p
N tCW:

CE# /
tAYDWE

WE#

\ 4

tWP =

A
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Asynchronous SRAM Mode Timing Parameters

Table 10. Asynchronous SRAM Mode Timing Parameters

Parameter Description Min Max Unit

Interface Bandwidth (MBps) - 66.7 MBps
Read Timing Parameters
tre Read Cycle Time 30 - ns
tan Address to Data Valid - 30 ns
ton Data Output Hold from Address Change 3 - ns
tea Chip Enable to Data Valid - 30 ns
toe OE# LOW to Data Valid - 22.5 ns
toLz OE# LOW to Low Z 3 - ns
tonz OE# HIGH to High Z 0 22.5 ns
tz CE#LOW to Low Z 3 - ns
thz CE# HIGH to High Z - 225 ns
Write Timing Parameters
twe Write Cycle Time 30 - ns
tew CE# LOW to Write End 30 - ns
taw Address Valid to WE# End 30 - ns
tas Address Setup to WE# or CE# Start 0 - ns
tAH Address Hold Time from WE# or CE# End for PCRAM to SRAM Changes (Astoria 2 - ns

is default in PCRAM mode after RESET. This timing is the requirement for the first

time to access the P-Port Interface Configuration Register to change the Astoria to

PSRAM mode)

Address Hold Time from WE# or CE# End for PSRAM Mode 0 -
twp WE# Pulse Width 22 - ns
tweH WE# HIGH Time 10 - ns
tcpH CE# HIGH Time 10 - ns
tps Data Setup to Write End 18 - ns
toH Data Hold from Write End 0 - ns
twhz Write to DQ High Z Output - 22.5 ns
tow End of Write to Low Z Output 3 - ns
topw DRQ# Pulse Width 110 - ns
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Figure 12. Non Multiplexing Asynchronous SRAM Read Timing Parameters (0]

Endpoint Read — Address Transition Controlled Timing (OE# is asserted )
< tRG >
ADDRESS
< tAA >
< tOH >
DATA OUT PREVIOUS DATA VALID >< DATAVALID
OE# Controlled Timing
ADDRESS
tRC
CE#
< tEA > [ ———tHZ—>|
OE#
< tOHZ >
< tOE >
L—tOLZ—»
HIGH
HIGH IMPEDANCE IMPEDANCE
DATA OUT DATA VALID —
—tLZ >

Note
10. Errata: When Arroyo is configured to use SRAM for P-port interface, OE should be asserted simultaneously with CE. If this is not possible, OE should be asserted
prior to CE. Otherwise, data can be dropped when external processor reads the Arroyo through SRAM interface. For more information, see the “Errata” on page 50

and “Errata” on page 51.
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Figure 13. Non Multiplexing Asynchronous SRAM Write Timing (WE# and CE# Controlled)

Write Cycle 1 WE# Controlled, OE# High During Write

< e >
N
ADDRESS
_/
< cw >
CE#
< AWy tAH—»
«— WP
WE#  |€——tAS— )
< fWPH >
OE#
<—tDs—><—tDH—>|
DATA IO % g VALID DATA i VALID DATA >—
<—tWHZ—J

Write Cycle 2 CE# Controlled, OE# High During Write

« e >
N
ADDRESS
/]
€« tAS———— pre———CW > {CPH »
CE# \ /
< AN Pl tAH—»
€« tWwP———>
WE#
OE#
<—tDS—><—tDH—>|
DATA IO g g VALID DATA i VALID DATA
<—tWHZ—J
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Figure 14. Non Multiplexing Asynchronous SRAM Write Timing (WE# Controlled, OE# LOW)

Write Cycle 3 WE# Controlled. OE# Low

< tWG >
< tCW »>
CE#
< tAW. P ——tAH—
«—tAS—>
< tWP >
WE#

<—tDS—><—tDHAT

paTA 10 XXX XXX VALID DATA |

t;VHZ [ €————tOW——
Pseudo NAND (PNAND) Mode
Table 11. PNAND Mode Parameters
Parameter Description Min Max Unit
Non LNA Mode Register Write 100 - ns
taDL Address to Data Loading Time Non LNA Mode EP Write 100 - ns
LNA Mode 450 - ns
tALH ALE Hold Time 5 - ns
taLs ALE Setup Time 15 - ns
tarR ALE to RE# Delay 10 - ns
taERS Block Erase Time MC%/eSF;;?(;teﬂf‘ND
tcea CE# Access Time - 35 ns
teH CE# Hold Time 5 - ns
tchz CE# HIGH to O/P HI-Z - 40 ns
teLH CLE Hold Time 5 - ns
toLr CLE to RE# Time 10 - ns
teLs CLE Setup Time 15 - ns
tcs CE# Setup Time 20 - ns
tDH Data Hold Time 5 - ns
tps Data Setup Time 15 - ns
ton Data Output Hold Time 15 - ns
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Table 11. PNAND Mode Parameters (continued)
Parameter Description Min Max Unit
) Depends on
Program Time for LNA Mode MCU/S-Port/NAND ns
tProG Program Time for Register Write in Non LNA Mode 130 - ns
Program Time for EP Write in Non LNA Mode 130 - ns
Busy Duration during Non LNA Register Read using Page Read 130 - ns
tr Busy Duration during Non LNA EP Read using Page Read 130 - ns
Busy Duration during LNA Page Read (SBD/SLD) MCL e AND | 1S
¢ Read Cycle Time (VFBGA Package) 30 -
ns
RC Read Cycle Time (WLCSP Package) 33 -
¢ RE# for Register Access Time - 30 ns
REA RE# for EP Access Time - 30 ns
tREH RE# HIGH Hold Time 10 - ns
tRHW RE# HIGH to WE LOW 40 - ns
tRHZ RE# HIGH to Output HI-Z - 40 ns
trp RE# Pulse Width 15 - ns
tRR Ready to RE LOW 20 - ns
trsT Device Reset Time MCB?Sp-?Dnc:jrf/ﬁRND ns
twe WE# HIGH to Busy - 100 ns
¢ Write Cycle Time (VFBGA Package) 30 -
ns
we Write Cycle Time (WLCSP Package) 33 -
twH WE# HIGH Hold Time 10 - ns
‘ WE# HIGH to RE LOW in Non LNA Mode 30 - ns
WHR WE# HIGH to RE LOW in LNA Mode 450 - ns
twe WE# Pulse Width 15 - ns
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Figure 15. PNAND Mode Command Latch Cycle
CLE .
tCLS tCLH
B I u—

CE# NN tCS “icH T

WE# tWP

ALE tALS tALH %

[~
tDS tDH
1/0x Command
Figure 16. PNAND Mode Address Latch Cycle
CLE W@LS—»
- tCS— |
CE# e tWC——— >l tWC———— > tWC——— > tWC———— ¥
—tWP—>| l—twWP. —twp —tWP—>
20 N S N S U S
N e twho! tWH— «—tWH—> tWH—»
tALS———> tALS—» tALS > tALS—p| [«—tALS—pre«—tAL
ALE
[ —
tAL tALH tALH ALH
0S| o os by {DS_|tDH tDS _|tDH tDS_|tDH

1/0x Col.Add1 Col.Add2 <Row.Add%% ow.Add ow.Add3>@
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Figure 17. PNAND Mode Input Data Latch Cycle

%tCLH—T /
CLE
«tCH—T

CE#
«—tWC— >
ALE
<«—tALS— >,
WE# —— [ —tWP— ——— tWP—>
€«—tWH—
<«
tDS tDH tDS tDH
1/Ox DINO DIN final

Figure 18. PNAND Mode Serial Access Cycle After Read

——tCEA—
CE# tCHZ
tOH
tREA— tREH—, tREA tREA
—»
RE# j
] 1 tRHZ
tRHZ ']:_‘
a-l L
1/0x Dout Dout Dout ——
tRR—4——tRC—— |
RB#
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Figure 19. PNAND Mode Status Read Cycle

CLE tCL
LitCLS > < g

€—tCLR———»

CE# F—tCS—»
2N
<«
WP
WE# F <«—CEA > <CH5,
»i »
Led
€C—tWHR———— P tOH
RE#  tRHZ_|
<«—tDS—p'«tD <—tIR—PItREAD| ‘toﬁ
1/0x 70h Status Output
Figure 20. PNAND LBD Read Operation
tCLR
CLE
CE#
tWC
wer B\
twB
<> tAR
ALE
> tR -
tRP tRHZ
tRR> tRC <>
RE# M
Column Address Row Address
Row Row Row Dout
1/0x 00h XCol Add1XCol Add><Add1 Add2 Add3 30h j—— Dout N N+1 Dout M
et \By/
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Figure 21. PNAND SBD Read Operation
CLE
CE#
tWC
WE#
» AR
ALE
<« tR>
tRP tRHZ
«tRR> tR
RE#
Column
Address Row Address
0Oh, 01 Row Row Row Dout L
1/Ox or*50rl><C°' Add>< At X Add2 X Add3 DoutN }{ % Dout M
R/B# \ Busy /

valid address and A [7:4] are Don’t care
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Figure 22. PNAND Mode LBD Random Data Operation (CASDO)

tCLR
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Figure 23. PNAND Mode Register Read Using CASDO in 8-Bit Mode
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RIB# This timing diagram shows the 8-bit register read For 16-bit
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Figure 24. PNAND Mode LBD Read Operation (With CE# Don’t Care)
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Figure 25. PNAND Mode SBD Read Operation (With CE# Don’t Care)
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Figure 26. PNAND Mode LBD Page Program Operation
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T
M = 2112byte in 8-bit interface '\ /
M = 1056 in 16-bit interface

1/00=0 Successful Program
I/O0=1 Error in Program

Note: tADL is the time from WE rising edge of final address cycle to the WE rising edge of first data cycle
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Figure 27. PNAND Mode SBD Page Program Operation
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Figure 28. PNAND Mode LBD Page Program Operation with Random Data Input (CASDI)
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*Random Programming (CASDI) to endpoint is only supported during logical NAND emulation (LNA mode) of LBD device.
Partial page programming is not supported

Figure 29. PNAND Mode Register Write Using CASDI in 8-Bit Mode

CLE I\
cer \ /S

S VAVaVaYaY

ALE I

-

3
S

\ 4

/A

RE#
Col\/ Col
10 777X 851 X adakadez  OINXOIND
Serial
Random Data Input
Input Command
R/B#

* This timing diagram shows the 8-bit register write. For 16-bit
register write, DIN2 should not be available
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Figure 30. PNAND Mode LBD Page Program Operation (With CE# Don’t Care)
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Figure 31. PNAND Mode SBD Page Program Operation (With CE# Don’t Care)
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Figure 32. PNAND Mode Block Erase Operation
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Figure 33. PNAND Mode Multi-Blocks (up to 4) Erase
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Note: The multi-block erase can support up to 4 blocks erase
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Figure 34. PNAND Mode Read ID Operation
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Figure 35. PNAND Mode Read ID2 Operation
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Figure 36. PNAND Mode Reset Operation
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Table 12. SPI Mode Parameters

Parameter Description Min Max Units
fop Operating frequency 0 26 MHz
tcye Cycle time 38.5 - ns
tLead Enable lead time 19.23 - ns
tLag Enable lag time 19.23 - ns
tsckH Clock high time 17.33 - ns
tsckL Clock low time 17.33 - ns
tsu Data setup time (inputs) - 7 ns
th Data hold time (inputs) - 7 ns
ty Data valid time, after enable edge - 18 ns
tho Data hold time, after enable edge 0 - ns
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Figure 37. SPI Timing Diagram
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Table 13. PI2C Interface Standard Mode Parameters

BIT-7 OUT| BIT-6 éZUT (LSB) BIT-7 OUT]
(-
_>
(CSB)
BIT-0 IN

Parameter Description Min Max Units
F Operating Frequency 0 82 kHz
tBUF Bus Free Time (between stop and start conditions) 4.7 - us
tHD:STA Hold Time After (Repeated) Start Condition. After this period the first clock is 4.0 - VS

generated

tsu:sTA Repeated Start Condition Setup Time 4.7 - V(S
tsu-sTo Stop Condition Setup Time 4.0 - us
tHD:DAT Data Hold Time 0 - ns
tsu-DAT Data Setup Time 250 - ns
triMeEOUT Detect Clock Low Timeout NA ms
tLow Clock Low Period 4.7 - us
tHIGH Clock High Period 4.0 - bs
t ow-sEXT Cumulative Clock Low Extend Time (slave device) NA ms
tr Rise Time - 1000 ns
t Fall Time - 300 ns

Document Number: 001-57458 Rev. *H
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Table 14. PI2C Interface Fast Mode Parameters
Parameter Description Min Max Units
F Operating Frequency 0 312 kHz
tBUF Bus Free Time (between stop and start condition) 1.3 - us
tHD:STA Hold Time after (Repeated) Start Condition. After this period the first clock is 0.6 - VI
generated
tsu:sTA Repeated Start Condition Setup Time 0.6 - V(S
tsu:sTo Stop Condition Setup Time 0.6 - us
tHD:DAT Data Hold Time 0 0.9 ns
tsu-DAT Data Setup Time 100 - ns
triMeouT Detect Clock Low Timeout NA ms
tLow Clock Low Period 1.3 - us
tHIGH Clock High Period 0.6 - gs
tLow:-sEXT Cumulative Clock Low Extend Time (slave device) NA ms
tr Rise Time - 300 ns
t Fall Time - 300 ns
Figure 38. PI2C Timing Diagram
it
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SDA 50%% \\ / x \ /
30%
tHicH z 2L <« taur| T
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SCL 50% 50%
<“<tlow> 50%

<« ZZ < > ZZ <«

tHD;,STA‘ tHo;DAT tSU;éTA tHE;STA tSU;S‘TO

S Sr P S

Other P-Port Timings

DRQ# Min Pulse Width (tppw): The minimum duration that
DRQ# is deasserted following a DRQ acknowledgement (clear
of DMAVAL) is 110 ns in Async mode or five P-Port clock (CLK)
cycles in Sync mode.

Same Register Write-to-Read Holdoff (tygrno): A read of a
particular register must wait for a holdoff period following a write
operation to that same register address to ensure that valid
updated data is read. In Async mode, this holdoff time is 150 ns.
In Sync mode, this holdoff time is seven P-Port clock (CLK)
cycles.

Register Update-to-Read Holdoff (tyrpyo): Same status
registers are updated as side effect from accesses to other
registers. For example, clearing the DMAVAL field automatically
clears the associated endpoint buffer bit within the DRQ status
register. A holdoff time must elapse from the first register access

Document Number: 001-57458 Rev. *H

before the update is reflected in a subsequent read operation.
This holdoff time is identical to the tyrno-

S Port Interface AC Timing Parameters

SD/MMC/MMC+ Timing Parameters

For all conditions, SD/MMC data is driven and sampled on the
rising edge of SD_CLK. Note that CE-ATA electrical and timing
parameters are equivalent to MMC.
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Figure 39. SD/MMC+ Timing Waveform — All Modes
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S0 50.05 74 7 % T
Output
SD_CMD/ __|
Input -
tSDIS tSDIH

Table 15. Common Timing Parameters for SD/MMC+ — During Identification Mode

Parameter Description Min Max Units
SDFREQ SD_CLK Interface Clock Frequency 0 400 kHz
tspeLk Clock Period 2.5 - us
tsSDCLKH Clock High Time 1.0 - ps
tspeLkL Clock Low Time 1.0 - gs
Table 16. Common Timing Parameters for SD/MMC+ — During Data Transfer Mode

Parameter Description Min Max Units
SDFREQ SD_CLK Interface Clock Frequency 5 48 MHz
tspeLk Clock Period 20.8 200 ns
tspcLkobp Clock Duty Cycle 40 60 %
tscLkr Clock Rise Time - 3 ns
tscLKF Clock Fall Time - 3 ns
Table 17. Timing Parameters for SD — All Modes

Parameter Description Min Max Units
tspis Input Setup Time 4 - ns
tspiH Input Hold Time 25 - ns
tspos Output Setup Time 7 - ns
tspoH Output Hold Time 6 - ns
tspDckHz Clock to Data High Z - 18 ns
tspckLz Clock to Data Low Z 3 - ns
Document Number: 001-57458 Rev. *H Page 44 of 54
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Table 18. Timing Parameters for MMC+ — All Modes

Parameter Description Min Max Units
tspis Input Setup Time 4 - ns
tspiH Input Hold Time 4 - ns
tspos Output Setup Time 6 - ns
tspoH Output Hold Time 6 - ns
tspckHz Clock to Data High Z - 18 ns
tspckLz Clock to Data Low Z 3 - ns

Reset and Standby Timing Parameters

The Arroyo reset mechanism is described in this section. The
standby mode is also described.

Sleep Time (tg p): The maximum time from deassertion of
WAKEUP to when Arroyo enters low power state (sleep mode)
is 1 ms.

Wakeup Time (tywy): The minimum time from assertion of
WAKEUP pin (or initial power on with WAKEUP HIGH) to when
any register operation is conducted is 1 ms if an external clock
is present, or 5 ms if a crystal is used. The
CY_AN_MEM_PWR_MAGT_STAT.WAKEUP field can only be
polled after wakeup time following reset deassertion or WAKEUP
assertion.

Minimum RESET# pulse width (tgpy): 5 ms when a crystal is
used as clock or 1 ms when an external clock is used.

Minimum WAKEUP pulse width (typw): 5 ms.

Minimum HIGH on RESET# and WAKEUP (tgy, twph): The
WAKEUP and RESET# pins must be held HIGH for a minimum
of 5 ms.

Reset Recovery Time (tgg): A minimum 1 ms reset recovery
time must be allowed before Arroyo registers can be accessed
for read or write.

Figure 40. Reset and Standby Timing Diagram
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CY_AN_MEM_PMU_UPDATE.UVALID CY_AN_MEM_PMU_UPDATE.UVALID

bit is set to ‘1’ bit is set to ‘0’
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Table 19. Reset and Standby Timing Parameters

Parameter Description Conditions Min Max Units
tsLp Sleep Time - 1 ms
twu Wakeup Time from Standby Clock on XTALIN 1 - ms

Mode Crystal on XTALIN-XTALOUT 5 _ ms
twH WAKEUP High Time 5 - ms
twew WAKEUP Pulse Width 5 - ms
trH RESET# High Time 5 - ms
tRPwW RESET# Pulse Width Clock on XTALIN 1 - ms

Crystal on XTALIN-XTALOUT 5 - ms
trp RESET# Recovery Time 1 - ms

Figure 41. AC Test Loads and Waveforms (Except SD and MMC, SD and MMC are comply with the SD/MMC specification)

3.0VI2.5V/1.8V
3.0VI2.5V11.8V
R1 R =6k
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C=30pF R2 c 3GPFI
1 C=5pF

— Vi = 0.8V _I__ R2

(c) Three-State Delay (Load 2)

(a) Nermal Load (Load 1) (b) Thévenin Equivalent (Load 1)

ALL INPUT PULSES
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3.0vi2.aviev including scope and jig)
R1 135000 1.8V < 90%
0 a0% e
R2 1080002 GND 0% 10%
£ 3png | |- - <3ns
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Ordering Information

For ordering information, contact your local sales representative. For more information, visit the Cypress website at www.cypress.com
and refer to the product summary page at http://www.cypress.com/products.

Table 20. Device Ordering Information

Ordering Code Package Type Clock Input Frequencies (MHz) Status
Production

CYWBO0320ABX-FDXIT 81-pin WLCSP (Pb-free) 26
Release

CYWBO0321ABX-FDXIT 81-pin WLCSP (Pb-free) 19.2, 26 Sample

Ordering Code Definitions

CYWBO3XXABX- FD X I T

L T = Tape and Reel
Temperature Range: | = Industrial

Pb-free

Package Type:
FD = 81-pin WLCSP

Pin Count

Part Number: XX =20 or 21

Family Code

Technology Code: WB = West Bridge
Company ID: CY = Cypress

Document Number: 001-57458 Rev. *H Page 47 of 54
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Package Diagram

Figure 42. Astoria 81-pin WLCSP (3.91 x 3.91 x 0.55 mm) FN81B Package Outline, 001-45618
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SIDE VIEW

NOTES:
. ALL DIMENSION ARE IN MM

1
2. PACKAGE WEIGHT: See Cypress Package Material Declaration
Datasheet (PMDD) posted on the Cypress Web

3. JEDEC — Publication 95; Design Guide 4.18
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Document Conventions

Units of Measure

Acronyms
Acronym Description
CE Chip Enable
ESD Electrostatic Discharge
I/0 Input/Output
LSB Least Significant Bit
MSB Most Significant Bit
OE Output Enable
RE Read Enable
SPI Serial Peripheral Interface
uSB Universal Serial Bus
WE Write Enable
WLCSP Wafer Level Chip Scale Package

Document Number: 001-57458 Rev. *H

Symbol Unit of Measure
°C degree Celsius
mA milliampere
MHz megahertz
MA microampere
uF microfarad
us microsecond
pW microwatt
ms millisecond
mV millivolt
mW milliwatt
ns nanosecond
ppm parts per million
pF picofarad
\Y, volt
W watt
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This section describes the errata for West Bridge Arroyo USB and Mass Storage Peripheral Controller, CYWB0320ABX-FDXI. Details
include errata trigger conditions, scope of impact, available workarounds, and silicon revision applicability.

Contact your local Cypress Sales Representative if you have questions.

Part Numbers Affected

Part Number Package Type Operating Range
CYWBO0320ABX-FDXI 81-pin WLCSP Industrial

Arroyo Qualification Status
Product Status: In Production
Arroyo Errata Summary

The following table defines the errata applicability to available Arroyo family devices. An “X” indicates that the erratum pertains to the
selected device.

Items CYWBO0320ABX-FDXI Revision Fix Status
1. P-Port SRAM mode fails if OE and CE are [X] A -
not asserted simultaneously.

1. P-Port SRAM mode fails if OE and CE are not asserted simultaneously

m Problem Definition
When Arroyo is configured to use SRAM for P-port interface, OE should be asserted simultaneously with CE. If this is not possible,
OE should be asserted prior to CE.

m Parameters Affected
Data can be dropped when external processor reads the Arroyo through SRAM interface.

m Trigger Condition(S)
When Arroyo P-port is configured in SRAM mode and if OE and CE don’t happen at the same time.

m Scope of Impact
NIL

m Workaround
The workaround available at this time include asserting OE and CE at the same time and asserting OE prior to CE.

m Fix Status
NIL.

Document Number: 001-57458 Rev. *H Page 50 of 54



= CYWB0320ABX-FDXI
==#¢ CYPRESS CYWB0321ABX-FDXI

This section describes the errata for West Bridge Arroyo USB and Mass Storage Peripheral Controller, CYWB0321ABX-FDXI. 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 Package Type Operating Range
CYWBO0321ABX-FDXI 81-pin WLCSP Industrial

Arroyo Qualification Status
Product Status: In Production
Arroyo Errata Summary

The following table defines the errata applicability to available Arroyo family devices. An “X” indicates that the erratum pertains to the
selected device.

Items CYWBO0321ABX-FDXI Revision Fix Status
1. P-Port PSPI mode fails U-Port to P-Port [X] A Fixed in SDK in version
transfer after wake up from STANDBY 1.0 or later
mode.

1. P-Port PSPI mode fails U-Port to P-Port transfer after wake up from STANDBY mode

m Problem Definition
When Arroyo is configured to use SPI for Processor-Port (P-Port) interface, transfers from U-Port to P-Port may intermittently fail after
wakeup from STANDBY mode.

m Parameters Affected
Intermittent failure in U-Port to P-Port transfer after wakeup from STANDBY.

m Trigger Condition(S)
The condition occurs when Arroyo is configured for PSPI mode and wakes up from STANDBY mode.

m Scope of Impact
When Arroyo is configured to use SPI for Processor-Port (P-Port) interface, transfers from U-Port to P-Port may intermittently fail after
wakeup from STANDBY mode.

m Workaround
SDK version 1.0 or later provides the software workaround for this issue. The workaround requires using version 1.0 or later of the
SDK for the system software development.

The workaround fixes the intermittent failure as described in Problem Definition. However, the workaround cause wakeup time (from
STANDBY mode) to increase. This duration increase depends upon the system configuration as listed in the following table:

Arroyo System Configuration Additional Wakeup Time (from STANDBY mode)
Using external crystal 5ms
Using external oscillator 1ms
Firmware image is loaded from EEPROM (through 12C ™) f> 250 ms depending on the firmware image size and the 12c
requency

This errata only affects Arroyo when the P-Port is configured for SPI mode.

m Fix Status
Fixed in SDK version 1.0 or later.
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caption of Figure 3 and added Figure 4).
Updated AC Timing Parameters (Added Table 12 and Figure 37).
Added Ordering Information.
Replaced Arroyo-Il with Arroyo across the document.
Updated to new template.

*D 3539329 RSKV 03/01/2012 |Removed the tag “Company Confidential” from the header.
Revised package diagram spec.
Moving to external web.

*E 3878676 RSKV 01/21/2013 |No technical updates.
Completing Sunset Review.

*F 3978102 RSKV 04/22/2013 |Added Acronyms and Units of Measure.
Added Errata.
Added Errata.

*G 4072903 RSKV 07/22/2013 |Added Errata footnotes (Note 1, 2, 10).

Updated Pin Assignments:

Added Note 1 and referred the same note in “SRAM Interface” column in
Table 4.

Added Note 2 and referred the same note in “SPI” column in Table 5.

Updated AC Timing Parameters:

Updated P Port Interface:

Updated Asynchronous SRAM Mode Timing Parameters:
Added Note 10 and referred the same note in Figure 12.

Updated to new template.

Document Number: 001-57458 Rev. *H

Page 52 of 54



CYWBO0320ABX-FDXI
CYWBO0321ABX-FDXI

Document History Page (continued)

Controller
Document Number: 001-57458

Document Title: CYWB0320ABX-FDXI/CYWB0321ABX-FDXI, West Bridge®: Arroyo USB and Mass Storage Peripheral

i Orig. of | Submission
Revision ECN Change Date

Description of Change

*H 4583918 GAYA 12/01/2014

Updated Features:
Replaced “Supports 12C Boot and Processor Boot” with “Supports USB Boot,

I2C Boot and Processor Boot”.

Updated Ordering Information:

Updated part numbers.
Included a column “Status” and added details in that column.

Completing Sunset Review.

Document Number: 001-57458 Rev. *H

Page 53 of 54



s CYWB0320ABX-FDXI
=2 CYPRESS CYWB0321ABX-FDXI

Sales, Solutions, and Legal Information

Worldwide Sales and Design Support

Cypress maintains a worldwide network of offices, solution centers, manufacturer’s representatives, and distributors. To find the office
closest to you, visit us at Cypress Locations.

Products PSoC® Solutions

Automotive cypress.com/go/automotive psoc.cypress.com/solutions

Clocks & Buffers cypress.com/go/clocks PSoC 1 | PSoC 3 | PSoC 4 | PSoC 5LP
Irllterf.ace cypress.com/go/interface Cypress Developer Community

Lighting & Power Control cypress.com/go/powerpsoc Community | Forums | Blogs | Video | Training

cypress.com/go/plc
Technical Support

Memory cypress.com/go/memory
PSoC cypress.com/go/psoc cypress.com/go/support
Touch Sensing cypress.com/go/touch
USB Controllers cypress.com/go/USB
Wireless/RF cypress.com/go/wireless

© Cypress Semiconductor Corporation, 2010-2014. The information contained herein is subject to change without notice. Cypress Semiconductor Corporation assumes no responsibility for the use of
any circuitry other than circuitry embodied in a Cypress product. Nor does it convey or imply any license under patent or other rights. Cypress products are not warranted nor intended to be used for
medical, life support, life saving, critical control or safety applications, unless pursuant to an express written agreement with Cypress. Furthermore, Cypress does not authorize its products for use as
critical components in life-support systems where a malfunction or failure may reasonably be expected to result in significant injury to the user. The inclusion of Cypress products in life-support systems
application implies that the manufacturer assumes all risk of such use and in doing so indemnifies Cypress against all charges.

Any Source Code (software and/or firmware) is owned by Cypress Semiconductor Corporation (Cypress) and is protected by and subject to worldwide patent protection (United States and foreign),
United States copyright laws and international treaty provisions. Cypress hereby grants to licensee a personal, non-exclusive, non-transferable license to copy, use, modify, create derivative works of,
and compile the Cypress Source Code and derivative works for the sole purpose of creating custom software and or firmware in support of licensee product to be used only in conjunction with a Cypress
integrated circuit as specified in the applicable agreement. Any reproduction, modification, translation, compilation, or representation of this Source Code except as specified above is prohibited without

the express written permission of Cypress.

Disclaimer: CYPRESS MAKES NO WARRANTY OF ANY KIND, EXPRESS OR IMPLIED, WITH REGARD TO THIS MATERIAL, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES
OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE. Cypress reserves the right to make changes without further notice to the materials described herein. Cypress does not
assume any liability arising out of the application or use of any product or circuit described herein. Cypress does not authorize its products for use as critical components in life-support systems where
a malfunction or failure may reasonably be expected to result in significant injury to the user. The inclusion of Cypress’ product in a life-support systems application implies that the manufacturer
assumes all risk of such use and in doing so indemnifies Cypress against all charges.

Use may be limited by and subject to the applicable Cypress software license agreement.

Document Number: 001-57458 Rev. *H Revised December 1, 2014 Page 54 of 54

West Bridge is the registered trademark and Astoria, Antioch, and SLIM are trademarks of Cypress Semiconductor Corporation. All products and company names mentioned in this document may be
the trademarks of their respective holders.


http://www.cypress.com/go/locations
http://www.cypress.com/go/locations
http://www.cypress.com/go/products
http://www.cypress.com/go/products
http://www.cypress.com/?id=1936
http://www.cypress.com/?id=1936
http://www.cypress.com/?id=1936
http://www.cypress.com/?id=1936
http://www.cypress.com/?id=24
http://www.cypress.com/?id=24
http://www.cypress.com/?id=24
http://www.cypress.com/?id=24
http://www.cypress.com/?id=1933
http://www.cypress.com/?id=1933
http://www.cypress.com/?id=1933
http://www.cypress.com/?id=1933
http://www.cypress.com/?id=1578
http://www.cypress.com/?id=1578
http://www.cypress.com/?id=2308
http://www.cypress.com/?id=2308
http://www.cypress.com/?id=2330
http://www.cypress.com/?id=2330
http://www.cypress.com/?id=64
http://www.cypress.com/?id=64
http://www.cypress.com/?id=64
http://www.cypress.com/?id=64
http://www.cypress.com/?id=1353
http://www.cypress.com/?id=1353
http://www.cypress.com/?id=1353
http://www.cypress.com/?id=1932
http://www.cypress.com/?id=1932
http://www.cypress.com/?id=1932
http://www.cypress.com/?id=1932
http://www.cypress.com/?id=167
http://www.cypress.com/?id=167
http://www.cypress.com/?id=167
http://www.cypress.com/?id=167
http://www.cypress.com/?id=10
http://www.cypress.com/?id=10
http://www.cypress.com/go/wireless
http://www.cypress.com/go/wireless
http://www.cypress.com/?id=1353
http://www.cypress.com/?id=1353
http://www.cypress.com/?id=1353
http://www.cypress.com/?id=1353&source=products
http://www.cypress.com/?id=1353
http://www.cypress.com/?id=1353
http://www.cypress.com/?id=1353
http://www.cypress.com/?id=1573
http://www.cypress.com/?id=2232
http://www.cypress.com/?id=2232
http://www.cypress.com/?id=2232
http://www.cypress.com/?id=4749
http://www.cypress.com/?id=4562
http://www.cypress.com/?id=2203
http://www.cypress.com/?app=forum
http://www.cypress.com/?id=2200
http://www.cypress.com/?id=2660
http://www.cypress.com/?id=1162
http://www.cypress.com/go/support

	West Bridge®: Arroyo USB and Mass Storage Peripheral Controller
	Features
	Applications
	Logic Block Diagram
	Contents
	Functional Overview
	The SLIM Architecture
	8051 Microprocessor
	Configuration and Status Registers
	Processor Interface (P-Port)
	USB Interface (U-Port)
	Clocking
	Power Domains
	Power Modes

	Pin Assignments
	Absolute Maximum Ratings
	Operating Conditions
	DC Characteristics
	AC Timing Parameters
	P Port Interface
	S Port Interface AC Timing Parameters
	Reset and Standby Timing Parameters

	Ordering Information
	Ordering Code Definitions

	Package Diagram
	Acronyms
	Document Conventions
	Units of Measure

	Errata
	Part Numbers Affected
	Arroyo Qualification Status
	Arroyo Errata Summary

	Errata
	Part Numbers Affected
	Arroyo Qualification Status
	Arroyo Errata Summary

	Document History Page (continued)
	Sales, Solutions, and Legal Information
	Worldwide Sales and Design Support
	Products
	PSoC® Solutions
	Cypress Developer Community
	Technical Support



