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Power

SD3 has the following main groups of power supply domains:

■ IO_VDDQ: This refers to a group of independent supply 
domains for digital I/Os. The voltage level on these supplies 
are 1.8 V to 3.3 V. SD3 provides six independent supply 
domains for digital I/Os listed as follows:
❐ S0VDDQ: S0-Port (for SD/MMC) I/O Power Supply Domain
❐ S1VDDQ: S1-Port (for SD/MMC) I/O Power Supply Domain
❐ S2VDDQ: S2-Port (GPIO) Power Supply Domain
❐ VIO4: S1-Port GPIO[53:57]/O Power Supply Domain (these 

pins support MMC’s high nibble data line - D[7:4] on S1-Port) 
❐ VIO5: I2C Power Supply Domain (supports 1.2 V to 3.3 V)
❐ CVDDQ: Clock Power Supply Domain

■ VDD: This is the supply voltage for the logic core. The nominal 
supply voltage level is 1.2 V. This supplies the core logic 
circuits. The same supply must also be used for the following:
❐ AVDD: This is the 1.2-V supply for the PLL, crystal oscillator 

and other core analog circuits
❐ U3TXVDDQ/U3RXVDDQ: These are the 1.2-V supply volt-

ages for the USB 3.0 interface.

■ VBATT/VBUS: This is the 3.2-V to 6-V battery power supply 
for the USB I/O and analog circuits. This supply powers the 
USB transceiver through SD3’s internal voltage regulator. 
VBATT is internally regulated to 3.3 V.

Power Modes

SD3 supports the following power modes:

■ Normal mode: This is the full-functional operating mode. In this 
mode the internal CPU clock and the internal PLLs are enabled.

Normal operating power consumption does not exceed the sum 
of ICC_CORE max and ICC_USB max (see Table 9 on page 15 
for current consumption specifications).

The I/O power supplies (S0VDDQ, S1VDDQ, VIO4, and VIO5) 
may be turned off when the corresponding interface is not in use. 
S2VDDQ cannot be turned off at any time if the S2-Port is used 
in the application.

■ SD3 supports four low-power modes (see Table 6 on page 5):
❐ Suspend mode with USB 3.0 PHY enabled (L1 mode)
❐ Suspend mode with USB 3.0 PHY disabled (L2 mode)
❐ Standby mode (L3 mode)
❐ Core power-down mode (L4 mode)

Table 6.  Entry and Exit Methods for Low-Power Modes 

Low Power Mode Characteristics Methods of Entry Methods of Exit

Suspend mode with 
USB 3.0 PHY Enabled 
(L1 mode)

■ The power consumption in this mode does 
not exceed ISB1

■ USB 3.0 PHY is enabled and is in U3 mode 
(one of the suspend modes defined by the 
USB 3.0 specification). This one block alone 
operates with its internal clock while all other 
clocks are shut down

■ All I/Os maintain their previous state

■ Power supply for the wakeup source and 
core power must be retained. All other 
power domains can be turned on/off individ-
ually

■ The states of the configuration registers, 
buffer memory and all internal RAM are 
maintained

■ All transactions must be completed before 
SD3 enters Suspend mode (state of 
outstanding transactions are not preserved)

■ The firmware resumes operation from 
where it was suspended (except when 
woken up by RESET# assertion) because 
the program counter does not reset

■ Firmware executing on the core can put 
SD3 into suspend mode. For example, 
on USB suspend condition, firmware 
may decide to put SD3 into suspend 
mode 

■ D+ transitioning to low or high

■ D– transitioning to low or high

■ Resume condition on SSRX +/-

■ Detection of VBUS

■ Assertion of GPIO[17]

■ Assertion of RESET#
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Configuration Fuse

Fuse options are available for specific usage models. Contact 
Cypress Applications/Marketing for details.

Digital I/Os

SD3 provides firmware controlled pull-up or pull-down resistors 
internally on all digital I/O pins. The pins can be pulled high 
through an internal 50-k resistor or can be pulled low through 
an internal 10-k resistor to prevent the pins from floating. The 
I/O pins may have the following states:

■ Tristated (High-Z)

■ Weak pull-up (through internal 50 k)

■ Pull down (through internal 10 k) 

■ Hold (I/O hold its value) when in low power modes

All unused I/Os should be pulled high by using the internal 
pull-up resistors. All unused outputs should be left floating. All 
I/Os can be driven at full-strength, three-quarter strength, 
half-strength, or quarter-strength. These drive strengths are 
configured based on each interface.

EMI

SD3 meets EMI requirements outlined by FCC 15B (USA) and 
EN55022 (Europe) for consumer electronics. SD3 can tolerate 
reasonable EMI, conducted by aggressor, outlined by these 
specifications and continue to function as expected. 

System Level ESD

SD3 has built-in ESD protection on the D+, D–, GND pins on the 
USB interface. The ESD protection levels provided on these 
ports are:

■ ±2.2-KV human body model (HBM) based on JESD22-A114 
Specification

■ ±6-KV contact discharge and ±8-KV air gap discharge based 
on IEC61000-4-2 level 3A

■ ±8-KV contact discharge and ±15-KV air gap discharge based 
on IEC61000-4-2 level 4C. 

This protection ensures the device continues to function after 
ESD events up to the levels stated.

The SuperSpeed USB signals (SSRX+, SSRX-, SSTX+, SSTX-) 
and S0/S1_INS have up to ±2.2 KV HBM internal ESD 
protection. 

Pinout for BGA

Figure 2.  SD3 BGA Ball Map (Top View) 

1 2 3 4 5 6 7 8 9 10 11

A U3VSSQ U3RXVDDQ SSRXM SSRXP SSTXP SSTXM A V D D VSS DP DM NC

B VIO4 FSLC[0] R_USB3 FSLC[1] U3TXVDDQ CVDDQ A V SS V SS VSS V D D NC

C GPIO[54] GPIO[55] VDD GPIO[57] RESET# XTALIN XTALOUT R_USB2 OTG_ID NC VIO5

D GPIO[50] GPIO[51] GPIO[52] GPIO[53] GPIO[56] CLKIN_32 CLKIN VSS I2C_GPIO[58] I2C_GPIO[59] O[60]

E GPIO[47] VSS S1VDDQ GPIO[49] GPIO[48] FSLC[2] NC NC VDD V B A TT V B U S

F S0VDDQ GPIO[45] GPIO[44] GPIO[41] GPIO[46] NC GPIO[2] GPIO[5] GPIO[1] GPIO[0] VDD

G VSS GPIO[42] GPIO[43] GPIO[30] GPIO[25] GPIO[22] GPIO[21] GPIO[15] GPIO[4] GPIO[3] VSS

H VDD GPIO[39] GPIO[40] GPIO[31] GPIO[29] GPIO[26] GPIO[20] GPIO[24] GPIO[7] GPIO[6] S2VDDQ

J GPIO[38] GPIO[36] GPIO[37] GPIO[34] GPIO[28] GPIO[16] GPIO[19] GPIO[14] GPIO[9] GPIO[8] VDD

K GPIO[35] GPIO[33] VSS VSS GPIO[27] GPIO[23] GPIO[18] GPIO[17] GPIO[13] GPIO[12] GPIO[10]

L VSS VSS VSS GPIO[32] VDD VSS VDD NC S2VDDQ GPIO[11] VSS
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G3 VI02 I/O GPIO[43] S0_WP S0_WP GPIO

F3 VI02 I/O GPIO[44] S0S1_INS S0S1_INS GPIO

F2 VI02 I/O GPIO[45] MMC0_RST_OUT GPIO GPIO

8b MMC SD+UART SD+SPI SD+GPIO GPIO GPIO+ 
UART+I2S SD+I2S UART+ 

SPI+I2S

F5 VI03 I/O GPIO[46] S1_SD0 S1_SD0 S1_SD0 S1_SD0 GPIO GPIO S1_SD0 UART_RTS

E1 VI03 I/O GPIO[47] S1_SD1 S1_SD1 S1_SD1 S1_SD1 GPIO GPIO S1_SD1 UART_CTS

E5 VI03 I/O GPIO[48] S1_SD2 S1_SD2 S1_SD2 S1_SD2 GPIO GPIO S1_SD2 UART_TX

E4 VI03 I/O GPIO[49] S1_SD3 S1_SD3 S1_SD3 S1_SD3 GPIO GPIO S1_SD3 UART_RX

D1 VI03 I/O GPIO[50] S1_CMD S1_CMD S1_CMD S1_CMD GPIO I2S_CLK S1_CMD I2S_CLK

D2 VI03 I/O GPIO[51] S1_CLK S1_CLK S1_CLK S1_CLK GPIO I2S_SD S1_CLK I2S_SD

D3 VI03 I/O GPIO[52] S1_WP S1_WP S1_WP S1_WP GPIO I2S_WS S1_WP I2S_WS

D4 VIO4 I/O GPIO[53] S1_SD4 UART_RTS SPI_SCK GPIO GPIO UART_RTS GPIO SPI_SCK

C1 VIO4 I/O GPIO[54] S1_SD5 UART_CTS SPI_SSN GPIO GPIO UART_CTS I2S_CLK SPI_SSN

C2 VIO4 I/O GPIO[55] S1_SD6 UART_TX SPI_MISO GPIO GPIO UART_TX I2S_SD SPI_MISO

D5 VIO4 I/O GPIO[56] S1_SD7 UART_RX SPI_MOSI GPIO GPIO UART_RX I2S_WS SPI_MOSI

C4 VIO4 I/O GPIO[57] MMC1_R
ST_OUT GPIO GPIO GPIO GPIO I2S_MCLK I2S_MCLK I2S_MCLK

C9 NC No Connect

A3 U3RXVD
DQ I SSRXM USB 3.0 SuperSpeed Receive Minus

A4 U3RXVD
DQ I SSRXP USB 3.0 SuperSpeed Receive Plus

A6 U3TXVD
DQ O SSTXM USB 3.0 SuperSpeed Transmit Minus

A5 U3TXVD
DQ O SSTXP USB 3.0 SuperSpeed Transmit Plus

A9 VBATT/
VBUS I/O D+ USB (HS/FS) Data Plus

A10 VBATT/
VBUS I/O D- USB (HS/FS) Data Minus

A11 NC No Connect

B2 CVDDQ I FSLC[0] FSLC[0]

C6 AVDD I/O XTALIN XTALIN

C7 AVDD I/O XTALOU
T XTALOUT

B4 CVDDQ I FSLC[1] FSLC[1]

E6 CVDDQ I FSLC[2] FSLC[2]

D7 CVDDQ I CLKIN CLKIN

D6 CVDDQ I CLKIN_3
2 CLKIN_32

D9 VIO5 I/O I2C_GPIO
[58] SCL (Serial Clock) for I2C Bus Interface

D10 VIO5 I/O I2C_GPIO
[59] SDA (Serial Data) for I2C Bus Interface

E7 NC No Connect

C10 NC No Connect

B11 NC No Connect

E8 NC No Connect

F6 NC No Connect

D11 VIO5 O O[60] Output only 

E10 PWR VBATT

B10 PWR VDD

A1 PWR U3VSSQ

Table 7.  Pin List (continued)

Pin 
No.

Power 
Domain I/O Name Description
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E11 PWR VBUS

D8 PWR VSS

H11 PWR S2VDDQ

E2 PWR VSS

L9 PWR S2VDDQ

G1 PWR VSS

F1 PWR S0VDDQ

G11 PWR VSS

E3 PWR S1VDDQ

L1 PWR VSS

B1 PWR VIO4

L6 PWR VSS

B6 PWR CVDDQ

B5 PWR U3TXVD
DQ

A2 PWR U3RXVD
DQ

C11 PWR VIO5

L11 PWR VSS

A7 PWR AVDD

B7 PWR AVSS

C3 PWR VDD

B8 PWR VSS

E9 PWR VDD

B9 PWR VSS

F11 PWR VDD

H1 PWR VDD

L7 PWR VDD

J11 PWR VDD

L5 PWR VDD

K4 PWR VSS

L3 PWR VSS

K3 PWR VSS

L2 PWR VSS

A8 PWR VSS

Precision Resistors

C8 VBUS/VB
ATT I/O R_usb2 Precision resistor for USB 2.0 (Connect a 6.04 k+/-1% resistor between this pin and GND)

B3 U3TXVD
DQ I/O R_usb3 Precision resistor for USB 3.0 (Connect a 200 +/-1% resistor between this pin and GND)

Table 7.  Pin List (continued)

Pin 
No.

Power 
Domain I/O Name Description
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Pin Description for WLCSP

Table 8.  Pin List 

Pin Power 
Domain I/O Name Description

P-Port

GPIO

F1 VI01 I/O GPIO[0] GPIO

F2 VI01 I/O GPIO[1] GPIO

G1 VI01 I/O GPIO[2] GPIO

E3 VI01 I/O GPIO[3] GPIO

F3 VI01 I/O GPIO[4] GPIO

J1 VI01 I/O GPIO[5] GPIO

G2 VI01 I/O GPIO[6] GPIO

G3 VI01 I/O GPIO[7] GPIO

H2 VI01 I/O GPIO[8] GPIO

G4 VI01 I/O GPIO[9] GPIO

J2 VI01 I/O GPIO[10] GPIO

K2 VI01 I/O GPIO[11] GPIO

H3 VI01 I/O GPIO[12] GPIO

L2 VI01 I/O GPIO[13] GPIO

H4 VI01 I/O GPIO[14] GPIO

J3 VI01 I/O GPIO[15] GPIO

K6 VI01 I/O GPIO[16] GPIO

L3 VI01 I/O GPIO[17] GPIO

H5 VI01 I/O GPIO[18] GPIO

J4 VI01 I/O GPIO[19] GPIO

H6 VI01 I/O GPIO[20] GPIO

K5 VI01 I/O GPIO[21] GPIO

J5 VI01 I/O GPIO[22] GPIO

L6 VI01 I/O GPIO[23] GPIO

K3 VI01 I/O GPIO[24] GPIO

J6 VI01 I/O GPIO[25] GPIO

K7 VI01 I/O GPIO[26] GPIO

J7 VI01 I/O GPIO[27] GPIO

K8 VI01 I/O GPIO[28] GPIO

L8 VI01 I/O GPIO[29] GPIO

L9 VI01 I/O GPIO[30] PMODE[0]

J8 VI01 I/O GPIO[31] PMODE[1]

K9 VI01 I/O GPIO[32] PMODE[2]

K4 VI01 O INT# INT#

D8 CVDDQ I RESET# RESET#

S0-Port

8b MMC SD+GPIO GPIO

K10 VI02 I/O GPIO[33] S0_SD0 S0_SD0 GPIO

K11 VI02 I/O GPIO[34] S0_SD1 S0_SD1 GPIO

K12 VI02 I/O GPIO[35] S0_SD2 S0_SD2 GPIO

J9 VI02 I/O GPIO[36] S0_SD3 S0_SD3 GPIO

J10 VI02 I/O GPIO[37] S0_SD4 GPIO GPIO

J11 VI02 I/O GPIO[38] S0_SD5 GPIO GPIO

H8 VI02 I/O GPIO[39] S0_SD6 GPIO GPIO

H11 VI02 I/O GPIO[40] S0_SD7 GPIO GPIO

H10 VI02 I/O GPIO[41] S0_CMD S0_CMD GPIO
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H9 VI02 I/O GPIO[42] S0_CLK S0_CLK GPIO

G11 VI02 I/O GPIO[43] S0_WP S0_WP GPIO

G10 VI02 I/O GPIO[44] S0S1_INS S0S1_INS GPIO

G9 VI02 I/O GPIO[45] MMC0_RST_OUT GPIO GPIO

S1-Port

8b MMC SD+UART SD+SPI SD+GPIO GPIO GPIO+UART+I2S SD+I2S UART+SPI+I2S

F11 VI03 I/O GPIO[46] S1_SD0 S1_SD0 S1_SD0 S1_SD0 GPIO GPIO S1_SD0 UART_RTS

F10 VI03 I/O GPIO[47] S1_SD1 S1_SD1 S1_SD1 S1_SD1 GPIO GPIO S1_SD1 UART_CTS

E11 VI03 I/O GPIO[48] S1_SD2 S1_SD2 S1_SD2 S1_SD2 GPIO GPIO S1_SD2 UART_TX

D12 VI03 I/O GPIO[49] S1_SD3 S1_SD3 S1_SD3 S1_SD3 GPIO GPIO S1_SD3 UART_RX

D11 VI03 I/O GPIO[50] S1_CMD S1_CMD S1_CMD S1_CMD GPIO I2S_CLK S1_CMD I2S_CLK

E10 VI03 I/O GPIO[51] S1_CLK S1_CLK S1_CLK S1_CLK GPIO I2S_SD S1_CLK I2S_SD

E9 VI03 I/O GPIO[52] S1_WP S1_WP S1_WP S1_WP GPIO I2S_WS S1_WP I2S_WS

D10 VI04 I/O GPIO[53] S1_SD4 UART_RTS SPI_SCK GPIO GPIO UART_RTS GPIO SPI_SCK

D9 VI04 I/O GPIO[54] S1_SD5 UART_CTS SPI_SSN GPIO GPIO UART_CTS I2S_CLK SPI_SSN

B12 VI04 I/O GPIO[55] S1_SD6 UART_TX SPI_MISO GPIO GPIO UART_TX I2S_SD SPI_MISO

C12 VI04 I/O GPIO[56] S1_SD7 UART_RX SPI_MOSI GPIO GPIO UART_RX I2S_WS SPI_MOSI

E12 VI04 I/O GPIO[57] MMC1_RS
T_OUT

GPIO GPIO GPIO GPIO I2S_MCLK I2S_MCLK I2S_MCLK

U-Port

C3 VBUS/VBATT I OTG_ID USB OTG Identification

A10 U3RXVDDQ I SSRXM USB 3.0 SuperSpeed Receive Minus

B10 U3RXVDDQ I SSRXP USB 3.0 SuperSpeed Receive Plus

A8 U3TXVDDQ O SSTXM USB 3.0 SuperSpeed Transmit Minus

B8 U3TXVDDQ O SSTXP USB 3.0 SuperSpeed Transmit Plus

A4 VBUS/VBATT I/O DP USB (HS/FS) Data Plus

A2 VBUS/VBATT I/O DM USB (HS/FS) Data Minus

B4 VBUS/VBATT I/O SWDP USB (HS/FS) Switch Interface Data Plus

B2 VBUS/VBATT I/O SWDM USB (HS/FS) Switch Interface Data Minus

Crystal/Clocks

A7 CVDDQ I FSLC[0] Frequency Select 0

B6 AVDD I/O XTALIN Crystal Oscillator Input

B5 AVDD I/O XTALOUT Crystal Oscillator Output

F9 CVDDQ I FSLC[1] Frequency Select 1

B7 CVDDQ I FSLC[2] Frequency Select 2

C5 CVDDQ I CLKIN External Clock Input

C6 CVDDQ I CLKIN_32 32.76-kHz Clock Input for Watchdog Timer

Other

D6 I2C_VDDQ I/O I2C_GPIO[58] SCL (Serial Clock) for I2C Bus Interface

D2 I2C_VDDQ I/O I2C_GPIO[59] SDA (Serial Data) for I2C Bus Interface

F8 I2C_VDDQ I TDI TDI (Test Data In) for JTAG Interface

C2 I2C_VDDQ O TDO TDO (Test Data Out) for JTAG Interface

C1 I2C_VDDQ O TRST# TRST (Test Reset) for JTAG Interface

D5 I2C_VDDQ O TMS TMS (Test Mode Select) for JTAG Interface

D3 I2C_VDDQ O TCK TCK (Test Clock) for JTAG Interface

E8 I2C_VDDQ O O[60] Charger Detect Output

Power

E2 PWR VBATT USB Supply Voltage Input

Table 8.  Pin List (continued)

Pin Power 
Domain I/O Name Description
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B1 PWR VDD

A1 PWR VDD

C9 PWR U3VSSQ GND

E1 PWR VBUS USB Supply Voltage Input

C4 PWR U2PLLVSSQ USB2 Regulator GND

H1 PWR PVDDQ P-Port Supply Voltage Input

K1 PWR VSS GND

L4 PWR PVDDQ P-Port Supply Voltage Input

L5 PWR VSS GND

L7 PWR PVDDQ P-Port Supply Voltage Input

L1 PWR VSS GND

J12 PWR S0VDDQ S0-Port Supply Voltage Input

H12 PWR VSS GND

G12 PWR S0VDDQ S0- Port Supply Voltage Input

C11 PWR S1VDDQ S1-Port Supply Voltage Input

F12 PWR VSS GND

B11 PWR LVDDQ Low Performance Peripherals Supply  Voltage Input

A11 PWR VSS GND

A12 PWR VSS GND

C7 PWR CVDDQ Clock Supply Voltage Input

C8 PWR U3TXVDDQ USB3 1.2V Supply Voltage

C10 PWR U3RXVDDQ USB3 1.2V Supply Voltage

D4 PWR I2C_VDDQ I2C and JTAG Supply Voltage Input

A3 PWR U2AFEVSSQ GND

A5 PWR AVDD Analog Supply Voltage Input

A6 PWR AVSS Analog GND

F4 PWR VDD Core Supply Voltage Input

D1 PWR VSS GND

F5 PWR VDD Core Supply Voltage Input

E4 PWR VSS GND

F6 PWR VDD Core Supply Voltage Input

E5 PWR VSS GND

F7 PWR VDD Core Supply Voltage Input

E6 PWR VSS GND

D7 PWR VDD Core Supply Voltage Input

E7 PWR VSS GND

G6 PWR VDD Core Supply Voltage Input

L10 PWR VDD Core Supply Voltage Input

L12 PWR VDD Core Supply Voltage Input

H7 PWR VSS GND

G7 PWR VSS GND

L11 PWR VSS GND

G8 PWR VSS GND

G5 PWR VSS GND

B3 VBUS/VBATT I/O R_USB2 Precision Resistor for USB 2.0 (Connect a 6.04 k ± 1% resistor between this pin and GND)

B9 U3TXVDDQ I/O R_USB3 Precision Resistor for USB 3.0 (Connect a 200 ± 1% resistor between this pin and GND)

Table 8.  Pin List (continued)

Pin Power 
Domain I/O Name Description
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AC Timing Parameters

Storage Port Timing

The S0-Port and S1-Port support the MMC Specification Version 4.4 and SD Specification Version 3.0. 

Table 9 lists the timing parameters for S0-Port and S1-Port of SD3.

Table 9.  S-Port Timing Parameters[3]  

Parameter Description Min Max Units

MMC-20

tSDIS CMD Host input setup time for CMD 4.8 – ns

tSDIS DAT Host input setup time for DAT 4.8 – ns

tSDIH CMD Host input hold time for CMD 4.4 – ns

tSDIH DAT Host input hold time for DAT 4.4 – ns

tSDOS CMD Host output setup time for CMD 5 – ns

tSDOS DAT Host output setup time for DAT 5 – ns

tSDOH CMD Host output hold time for CMD 5 – ns

tSDOH DAT Host output hold time for DAT 5 – ns

tSCLKR Clock rise time – 2 ns

tSCLKF Clock fall time – 2 ns

tSDCK Clock cycle time 50 – ns

SDFREQ Clock frequency 20 MHz

tSDCLKOD Clock duty cycle 40 60 %

MMC-26

tSDIS CMD Host input setup time for CMD 10 – ns

tSDIS DAT Host input setup time for DAT 10 – ns

tSDIH CMD Host input hold time for CMD 9 – ns

tSDIH DAT Host input hold time for DAT 9 – ns

tSDOS CMD Host output setup time for CMD 3 – ns

tSDOS DAT Host output setup time for DAT 3 – ns

tSDOH CMD Host output hold time for CMD 3 – ns

tSDOH DAT Host output hold time for DAT 3 – ns

tSCLKR Clock rise time – 2 ns

tSCLKF Clock fall time – 2 ns

tSDCK Clock cycle time 38.5 – ns

SDFREQ Clock frequency 26 MHz

tSDCLKOD Clock duty cycle 40 60 %

MC-HS

tSDIS CMD Host input setup time for CMD 4 – ns

tSDIS DAT Host input setup time for DAT 4 – ns

tSDIH CMD Host input hold time for CMD 3 – ns

tSDIH DAT Host input hold time for DAT 3 – ns

tSDOS CMD Host output setup time for CMD 3 – ns

tSDOS DAT Host output setup time for DAT 3 – ns

tSDOH CMD Host output hold time for CMD 3 – ns

tSDOH DAT Host output hold time for DAT 3 – ns

tSCLKR Clock rise time – 2 ns
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tSCLKF Clock fall time – 2 ns

tSDCK Clock cycle time 19.2 – ns

SDFREQ Clock frequency – 52 MHz

tSDCLKOD Clock duty cycle 40 60 %

MMC-DDR52

tSDIS CMD Host input setup time for CMD 4 – ns

tSDIS DAT Host input setup time for DAT 0.56 – ns

tSDIH CMD Host input hold time for CMD 3 – ns

tSDIH DAT Host input hold time for DAT 2.58 – ns

tSDOS CMD Host output setup time for CMD 3 – ns

tSDOS DAT Host output setup time for DAT 2.5 – ns

tSDOH CMD Host output hold time for CMD 3 – ns

tSDOH DAT Host output hold time for DAT 2.5 – ns

tSCLKR Clock rise time – 2 ns

tSCLKF Clock fall time – 2 ns

tSDCK Clock cycle time 19.2 – ns

SDFREQ Clock frequency 52 MHz

tSDCLKOD Clock duty cycle 45 55 %

SD-Default Speed (SDR12)

tSDIS CMD Host input setup time for CMD 24 – ns

tSDIS DAT Host input setup time for DAT 24 – ns

tSDIH CMD Host input hold time for CMD 2.5 – ns

tSDIH DAT Host input hold time for DAT 2.5 – ns

tSDOS CMD Host output setup time for CMD 5 – ns

tSDOS DAT Host output setup time for DAT 5 – ns

tSDOH CMD Host output hold time for CMD 5 – ns

tSDOH DAT Host output hold time for DAT 5 – ns

tSCLKR Clock rise time – 2 ns

tSCLKF Clock fall time – 2 ns

tSDCK Clock cycle time 40 – ns

SDFREQ Clock frequency 25 MHz

tSDCLKOD Clock duty cycle 40 60 %

SD-High-Speed(SDR25)

tSDIS CMD Host input setup time for CMD 4 – ns

tSDIS DAT Host input setup time for DAT 4 – ns

tSDIH CMD Host input hold time for CMD 2.5 – ns

tSDIH DAT Host input hold time for DAT 2.5 – ns

tSDOS CMD Host output setup time for CMD 6 – ns

tSDOS DAT Host output setup time for DAT 6 – ns

tSDOH CMD Host output hold time for CMD 2 – ns

tSDOH DAT Host output hold time for DAT 2 – ns

tSCLKR Clock rise time – 2 ns

Table 9.  S-Port Timing Parameters[3] (continued) 

Parameter Description Min Max Units
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tSCLKF Clock fall time – 2 ns

tSDCK Clock cycle time 20 – ns

SDFREQ Clock frequency – 50 MHz

tSDCLKOD Clock duty cycle 40 60 %

SD-SDR50

tSDIS CMD Host input setup time for CMD 1.5 – ns

tSDIS DAT Host input setup time for DAT 1.5 – ns

tSDIH CMD Host input hold time for CMD 2.5 – ns

tSDIH DAT Host input hold time for DAT 2.5 – ns

tSDOS CMD Host output setup time for CMD 3 – ns

tSDOS DAT Host output setup time for DAT 3 – ns

tSDOH CMD Host output hold time for CMD 0.8 – ns

tSDOH DAT Host output hold time for DAT 0.8 – ns

tSCLKR Clock rise time – 2 ns

tSCLKF Clock fall time – 2 ns

tSDCK Clock cycle time 10 – ns

SDFREQ Clock frequency 100 MHz

tSDCLKOD Clock duty cycle 40 60 %

SD-DDR50

tSDIS CMD Host input setup time for CMD 4 – ns

tSDIS DAT Host input setup time for DAT 0.92 – ns

tSDIH CMD Host input hold time for CMD 2.5 – ns

tSDIH DAT Host input hold time for DAT 2.5 – ns

tSDOS CMD Host output setup time for CMD 6 – ns

tSDOS DAT Host output setup time for DAT 3 – ns

tSDOH CMD Host output hold time for CMD 0.8 – ns

tSDOH DAT Host output hold time for DAT 0.8 – ns

tSCLKR Clock rise time – 2 ns

tSCLKF Clock fall time – 2 ns

tSDCK Clock cycle time 20 – ns

SDFREQ Clock frequency 50 MHz

tSDCLKOD Clock duty cycle 45 55 %

Table 9.  S-Port Timing Parameters[3] (continued) 

Parameter Description Min Max Units

Note
3. All parameters guaranteed by design and validated through characterization.
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I2S Timing Diagram

Figure 5.  I2S Transmit Cycle

tT

tTR     tTF
tTL

tThd

tTd

tTH

SCK

SA,
WS (output)

Table 11.  I2S Timing Parameters[5] 

Parameter Description Min Max Units

tT I2S transmitter clock cycle Ttr – ns

tTL I2S transmitter cycle LOW period 0.35 Ttr – ns

tTH I2S transmitter cycle HIGH period 0.35 Ttr – ns

tTR I2S transmitter rise time – 0.15 Ttr ns

tTF I2S transmitter fall time – 0.15 Ttr ns

tThd I2S transmitter data hold time 0 – ns

tTd I2S 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
5. All parameters guaranteed by design and validated through characterization.
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Table 12.  SPI Timing Parameters[6] 

Parameter Description Min Max Units

fop Operating frequency 0 33 MHz

tsck Cycle time 30 – ns

twsck Clock high/low time 13.5 – ns

tlead SSN-SCK lead time 1/2 tsck[7 ]-5 1.5 tsck[7]+ 5 ns

tlag Enable lag time 0.5 1.5 tsck[7]+5 ns

trf Rise/fall time – 8 ns

tsdd Output SSN to valid data delay time – 5 ns

tdv Output data valid time – 5 ns

tdi Output data invalid 0 – ns

tssnh Minimum SSN high time 10 – ns

tsdi Data setup time input 8 – ns

thoi Data hold time input 0 – ns

tdis Disable data output on SSN high 0 – ns

Notes
6. All parameters guaranteed by design and validated through characterization.
7. Depends on LAG and LEAD setting in the SPI_CONFIG register.
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Absolute Maximum Ratings

Exceeding maximum ratings may shorten the useful life of the 
device.

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

Ambient temperature with 
power supplied (Industrial) .......................  –40 °C to +85 °C

Supply voltage to ground potential 
VDD, AVDDQ ................................................................. 1.25 V

S2VDDQ,S1VDDQ, S0VDDQ, VIO4, VIO5 .........................  3.6 V

U3TXVDDQ, U3RXVDDQ .............................................  1.25 V

DC input voltage to any input pin ......................... VCC + 0.3

DC voltage applied to 
outputs in High Z State ........................................ VCC + 0.3

(VCC is the corresponding I/O voltage)

Static discharge voltage ESD protection levels:

■ ±2.2-KV human body model (HBM) based on JESD22-A114

■ Additional ESD Protection levels on D+, D–, VBUS, GND pins 
U-port and GPIO pins LPP-Port

■ ±6-KV contact discharge, ±8-KV air gap discharge based on 
IEC61000-4-2 level 3A, ±8-KV contact discharge, and ±15-KV 
air gap discharge based on IEC61000-4-2 level 4C 

Latch-up current ...................................................  > 200 mA

Maximum output short circuit current 
for all I/O configurations. (Vout = 0 V) ....................  –100 mA

Operating Conditions

TA (ambient temperature under bias) 
Industrial ...................................................  –40 °C to +85 °C

VDD, AVDDQ, U3TXVDDQ, U3RXVDDQ 
supply voltage ............................................. 1.15 V to 1.25 V

VBATT supply voltage ......................................... 3.2 V to 6 V

S2VDDQ, S1VDDQ, S0VDDQ, VIO4, CVDDQ 
supply voltage ................................................. 1.7 V to 3.6 V

VIO5 supply voltage ....................................... 1.15 V to 3.6 V
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 ISB1

Total suspend current during Suspend 
Mode with USB 3.0 PHY enabled (L1 
mode)

– – mA

Core current: 1.5 mA
I/O current: 20 µA
USB current: 2 mA
For typical PVT (Typical 
silicon, all power supplies at 
their respective nominal levels 
at 25 C.)

 ISB2

Total suspend current during Suspend 
Mode with USB 3.0 PHYdisabled (L2 
mode)

– – mA

Core current: 250 µA
I/O current: 20 µA
USB current: 1.2 mA
For typical PVT (Typical 
silicon, all power supplies at 
their respective nominal levels 
at 25 C.)

 ISB3
Total Standby Current during Standby 
Mode (L3 mode) – – µA

Core current: 60 µA
I/O current: 20 µA
USB current: 40 µA
For typical PVT (Typical 
silicon, all power supplies at 
their respective nominal levels 
at 25 C.)

ISB4
Total Standby Current during Core Power 
Down Mode (L4 mode) – – µA

Core current: 0 µA
I/O current: 20 µA
USB current: 40 µA
For typical PVT (Typical 
silicon, all power supplies at 
their respective nominal levels 
at 25 C.)

VRAMP
Voltage Ramp Rate on Core and I/O 
Supplies

0.2 50 V/ms Voltage ramp must be 
monotonic

VN
Noise Level Permitted on VDD and I/O 
Supplies – 100 mV Max p-p noise level permitted 

on all supplies except AVDD

VN_AVDD Noise Level Permitted on AVDD Supply – 20 mV
Max p-p noise level permitted 
on AVDD

Table 13.  DC Specifications (continued)

Parameter Description Min Max Units Notes
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Reset Sequence

Table 14 provides the hard reset sequence requirements for SD3.

Figure 7.  Reset Sequence

Table 14.  Reset and Standby Timing Parameters

Parameter Definition Conditions Min (ms) Max (ms)

tRPW Minimum RESET# pulse width
Clock Input 1 –

Crystal Input 1 –

tRH Minimum high on RESET# – 5 –

tRR Reset Recovery Time (after which Boot loader begins 
firmware download)

Clock Input 1 –

Crystal Input 5

tSBY
Time to enter Standby/Suspend (from the time 
MAIN_CLOCK_EN/ MAIN_POWER_EN bit is set) – – 1

tWU Time to wakeup from standby
Clock Input 1 –

Crystal Input 5 –

tWH Minimum time before Standby/Suspend source may 
be reasserted

– 5 –

VDD

( core )

xVDDQ

XTALIN/ 
CLKIN

RESET #

Mandatory 
Reset Pulse Hard Reset

tRPW

tRh 

Standby/
Suspend 
Source

Standby/Suspend source Is asserted
 (MAIN_POWER_EN/ MAIN_CLK_EN bit 
is set)

Standby/Suspend 
source Is deasserted

tSBY tWU

XTALIN/ CLKIN must be stable 
before exiting Standby/Suspend

tRR

tWH
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Acronyms Document Conventions

Units of MeasureTable 16.  Acronyms Used in this Document

Acronym Description

ACA accessory charger adaptor 

BGA ball grid array

MMC multimedia card

PLL phase locked loop

SD secure digital

SDIO secure digital input / output

SLC single-level cell

USB universal serial bus

Table 17.  Units of Measure

Symbol Unit of Measure

°C degree Celsius

µA microamperes

µs microseconds

mA milliamperes

Mbps Megabytes per second

MHz mega hertz

ms milliseconds

ns nanoseconds

 ohms

pF pico Farad

V volts
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Errata

This document describes the errata for the SD3, CYUSB3021-BZXI. Details include errata trigger conditions, scope of impact, 
available workarounds, and silicon revision applicability. Compare this document to the device’s datasheet for a complete functional 
description. Contact your local Cypress Sales Representative if you have questions.

Part Numbers Affected

SD3 USB and Mass Storage Peripheral Controller Qualification Status

Product Status: Sampling

SD3 USB and Mass Storage Peripheral Controller Errata Summary

The following table defines the errata applicability to available SD3 USB and Mass Storage Peripheral Controller family devices.

1. USB Boot is Not Stable
■Problem Definition

SD3 may not enumerate with the USB host (for example, a PC) and fail to boot from the USB port if, after reset, the PMODE
pins are selected or configured to boot from USB.

■Parameters Affected
NA

■Trigger Condition(s)
This condition is triggered when PMODE pins are configured to boot from USB port.

■Scope of Impact
Fails to boot from USB Port

■Workaround
Select an alternate boot option, such as I2C or P-Port boot 

■Fix Status
Fix in production silicon

Part Number Device Characteristics

CYUSB3021-BZXI

Items Part Number Silicon Revision Fix Status

[1]. USB Boot is Not Stable CYUSB3021-BZXI ES Workaround provided
Fix in Production Silicon
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