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1.0 PREFACE

1.1 General Terms

TABLE 1-1: GENERAL TERMS

Term Description

ADC

Byte

CDC

CSR

DWORD

EOP

EP

FIFO

FS

FSM

GPIO

HS

HSOS

Hub Feature Controller

I2C

LS

lsb

LSB

msb

MSB

N/A

NC

OTP

PCB

PCS

PHY

PLL

RESERVED

SDK

SMBus

UUID

WORD
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1.2 Reference Documents

UNICODE UTF-16LE For String Descriptors

Universal Serial Bus Revision 3.2 Specification

Battery Charging Specification

I2C-Bus Specification

System Management Bus Specification
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2.0 INTRODUCTION

2.1 General Description

Universal Serial
Bus Revision 3.1 Specification USB 2.0 Link Power Management Addendum

PortSwap

PHYBoost

VariSense
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FIGURE 2-1: INTERNAL BLOCK DIAGRAM
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3.0 PIN DESCRIPTION AND CONFIGURATION

3.1 Pin Assignments

Note 1:

FIGURE 3-1:  56-VQFN PIN ASSIGNMENTS

Note: Exposed pad (VSS) on bottom of package must be connected to ground with a via field.
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TABLE 3-1: 56-VQFN PIN ASSIGNMENTS

Pin
Number

Pin Name
Pin

Number
Pin Name

USB2DN_DP1/PRT_DIS_P1 USB3DN_RXDP4

USB2DN_DM1/PRT_DIS_M1 USB3DN_RXDM4

USB3DN_TXDP1 VDD33

USB3DN_TXDM1 PRT_CTL4/GANG_PWR

VDD12 VDD12

USB3DN_RXDP1 PRT_CTL3

USB3DN_RXDM1 PRT_CTL2

USB2DN_DP2/PRT_DIS_P2 PRT_CTL1

USB2DN_DM2/PRT_DIS_M2 VBUS_DET

USB3DN_TXDP2 SPI_CLK/SMCLK

USB3DN_TXDM2 SPI_DO/SMDAT

VDD12 SPI_DI/CFG_BC_EN

USB3DN_RXDP2 SPI_CE_N/CFG_NON_REM

USB3DN_RXDM2 RESET_N

VDD12 VDD12

VDD33 VDD33

USB2DN_DP3/PRT_DIS_P3 USB2UP_DP

USB2DN_DM3/PRT_DIS_M3 USB2UP_DM

USB3DN_TXDP3 USB3UP_TXDP

USB3DN_TXDM3 USB3UP_TXDM

VDD12 VDD12

USB3DN_RXDP3 USB3UP_RXDP

USB3DN_RXDM3 USB3UP_RXDM

USB2DN_DP4/PRT_DIS_P4 ATEST

USB2DN_DM4/PRT_DIS_M4 XTALO

USB3DN_TXDP4 XTALI/CLK_IN

USB3DN_TXDM4 VDD33

VDD12 RBIAS
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3.2 Pin Descriptions

_N
RESET_N _N

Note:

TABLE 3-2: USB 3.1 GEN 1 PIN DESCRIPTIONS

Num
Pins

Symbol
Buffer
Type

Description

USB3UP_TXDP

USB3UP_TXDM

USB3UP_RXDP

USB3UP_RXDM

USBDN_TXDP[4:1]

USBDN_TXDM[4:1]

USBDN_RXDP[4:1]

USBDN_RXDM[4:1]

TABLE 3-3: USB 2.0 PIN DESCRIPTIONS

Num
Pins

Symbol
Buffer
Type

Description

USB2UP_DP

USB2UP_DM
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Note 2: RESET_N

USB2DN_DP[4:1]

PRT_DIS_P[4:1]
PRT_DIS_M[4:1]

USB2DN_DM[4:1]

PRT_DIS_M[4:1]
PRT_DIS_P[4:1]

VBUS_DET

VBUS_DET

GPIO16

TABLE 3-4: USB PORT CONTROL PIN DESCRIPTIONS

Num
Pins

Symbol
Buffer
Type

Description

PRT_CTL1

PRT_CTL2

TABLE 3-3: USB 2.0 PIN DESCRIPTIONS (CONTINUED)

Num
Pins

Symbol
Buffer
Type

Description
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Note 3: RESET_N

PRT_CTL3

PRT_CTL4

GANG_PWR

TABLE 3-5: SPI/SMBUS PIN DESCRIPTIONS

Num
Pins

Symbol
Buffer
Type

Description

SPI_CE_N

GPIO7

CFG_NON_REM

SPI_CLK

SMCLK

GPIO4

SPI_DO

SMDAT

GPIO5

SPI_DI

GPIO9

CFG_BC_EN

TABLE 3-4: USB PORT CONTROL PIN DESCRIPTIONS (CONTINUED)

Num
Pins

Symbol
Buffer
Type

Description
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TABLE 3-6: MISCELLANEOUS PIN DESCRIPTIONS

Num
Pins

Symbol
Buffer
Type

Description

RESET_N

XTALI

CLK_IN

XTALO

XTALO

RBIAS

ATEST

TABLE 3-7: POWER AND GROUND PIN DESCRIPTIONS

Num
Pins

Symbol
Buffer
Type

Description

VDD33

VDD12

VSS
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3.3 Buffer Types

TABLE 3-8: BUFFER TYPES

Buffer Type Description

Note:
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3.4 Configuration Straps and Programmable Functions

RESET_N

SPI_DO SPI_CLK
SPI_DO SPI_CLK

Note 4: 2DFU

Note:

TABLE 3-9: SPI/SMBUS MODE CONFIGURATION SETTINGS

Pin
SPI Mode
(Note 4)

SMBus Slave Mode

SPI_DO

SPI_CLK

TABLE 3-10: SPI/SMBUS MODE PIN ASSIGNMENTS

Pin SPI Mode SMBus Slave Mode

SPI_CE_N CFG_NON_REM

SPI_DI CFG_BC_EN

SPI_DO SMDAT

SPI_CLK SMCLK
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PRT_DIS_P[4:1] / PRT_DIS_M[4:1]

PRT_DIS_P[4:1] PRT_DIS_M[4:1]

PRT_DIS_Px x

0 x

1 x

PRT_DIS_Mx x

0 x

1 x

CFG_NON_REM

CFG_NON_REM
CFG_NON_REM

CFG_BC_EN

CFG_BC_EN
CFG_BC_EN

Note: PRT_DIS_Px PRT_DIS_Mx x

TABLE 3-11: CFG_NON_REM RESISTOR ENCODING

CFG_NON_REM Resistor Value Setting

TABLE 3-12: CFG_BC_EN RESISTOR ENCODING

CFG_BC_EN Resistor Value Setting
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4.0 DEVICE CONNECTIONS

4.1 Power Connections

4.2 SPI ROM Connections

FIGURE 4-1: POWER CONNECTIONS

FIGURE 4-2: SPI ROM CONNECTIONS

USB5744

VDD33

VSS

VDD12

USB5744

SPI_CE_N

SPI_CLK

SPI_DO

SPI_DI

SPI ROM

CE#

CLK

DI

DO
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4.3 SMBus Slave Connections

FIGURE 4-3: SMBUS SLAVE CONNECTIONS

USB5744
SMCLK

SMDAT

SMBus
Master

Clock

Data
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5.0 MODES OF OPERATION

RESET_N

TABLE 5-1: MODES OF OPERATION

RESET_N Input Summary

0 Standby Mode
RESET_N

RESET_N

1 Hub (Normal) Mode

FIGURE 5-1: HUB MODE FLOWCHART

(SPI_INIT)

RESET_N deasserted

(CFG_RD)

(STRAP)

(SOC_CFG)

(OTP_CFG)

(Hub.Connect)

Normal operation
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5.1 Boot Sequence

RESET_N

RESET_N

RESET_N

SPI_DO SPI_CLK
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RESET_N
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6.0 DEVICE CONFIGURATION

6.1 Customer Accessible Functions

Note:

Note:
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7.0 DEVICE INTERFACES

7.1 SPI Master Interface

2DFU

7.2 SMBus Slave Interface

SMDAT SMCLK

Note:

Note:

Note:
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8.0 FUNCTIONAL DESCRIPTIONS

8.1 Downstream Battery Charging

PRT_CTL[4:1]

FIGURE 8-1: BATTERY CHARGING EXTERNAL POWER SUPPLY

PRT_CTL[n]
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8.2 Resets

RESET_N

RESET_N

RESET_N

8.3 Link Power Management (LPM)

Note:
RESET_N

Note:

TABLE 8-1: LPM STATE DEFINITIONS

State Description Entry/Exit Time to L0

L2

L1

L0
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8.4 Port Control Interface

PRT_CTLx

GANG_PWR

PRT_CTLx

FIGURE 8-2: PORT POWER CONTROL WITH USB POWER SWITCH

FIGURE 8-3: SINGLE LOW PULSE OVERCURRENT DETECTION

PRT_CTLx

PRT_CTLx
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FIGURE 8-4: DOUBLE LOW PULSE OVERCURRENT DETECTION

TABLE 8-2: OVERCURRENT PULSE TIMING

Symbol Description Min Max Units

Note:

FIGURE 8-5: PORT POWER CONTROL USING A POLY FUSE

PRT_CTLx

PRT_CTLx
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FIGURE 8-6: PORT POWER CONTROL WITH GANGED CONTROL WITH POLY FUSE

FIGURE 8-7:  USB5744 WITH 4 GENERIC PORT POWER CONTROLLERS (2 BC ENABLED)

PRT_CTLx

PRT_CTLy

PRT_CTLz

USB5744

Port 1
Connector

Generic Port 
Power Controller

Port 2
Connector

Generic Port 
Power Controller

PRT_CTL2

PRT_CTL1

Port 3
Connector

Generic Port 
Power Controller

PRT_CTL3

Port 4
Connector

Generic Port 
Power Controller

PRT_CTL4
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Note: CFG_BC_EN
CFG_BC_EN

CFG_BC_EN
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9.0 COMPLIANCE UPDATE

Universal Serial Bus Revision 3.2 Specification

Universal Serial Bus Revision 3.2 Specification

9.1 Pending Header Packet (HP) Timer (TD7.9, TD7.11, TD7.26)

Impact to Legacy Systems:

9.2 Power Management (PM) Timer (TD7.18, TD7.20, TD7.23)

Impact to Legacy Systems:

9.3 Unacknowledged Connect and Remote Wake Test Failure (TD10.25)

Impact to Legacy Systems:
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10.0 OPERATIONAL CHARACTERISTICS

10.1 Absolute Maximum Ratings*

VDD12

VDD33

XTALI/CLK_IN

USB3UP_xxxx and USB3DN_xxxx

Note 1:

Note 2:  XTAL1/CLK_IN  XTALO

10.2 Operating Conditions**

VDD12

VDD33

XTALI/CLK_IN

USB3UP_xxxx and USB3DN_xxxx

Note 3:

Note:
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10.3 Package Thermal Specifications

FIGURE 10-1: SUPPLY RISE TIME MODEL

TABLE 10-1: PACKAGE THERMAL PARAMETERS

Symbol °C/W Velocity (Meters/s)

Note:

TABLE 10-2: MAXIMUM POWER DISSIPATION

Parameter Value Units
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10.4 Power Consumption

TABLE 10-3: DEVICE POWER CONSUMPTION

Typical (mA) Typical Power

VDD33 VDD12 (mW)

Reset

No VBUS

Global Suspend

4 FS Ports

4 HS Ports

4 SS Ports

4 SS/HS Ports
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10.5 DC Specifications

Note 4: XTALI

Note 5:

TABLE 10-4: I/O DC ELECTRICAL CHARACTERISTICS

Parameter Symbol Min Typical Max Units Notes

I Type Input Buffer

IS Type Input Buffer

O6 Type Output Buffer

VDD33

O12 Type Output Buffer

VDD33

OD12 Type Output Buffer

ICLK Type Input Buffer
(XTALI Input)

VDD33

IO-U Type Buffer
( )
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10.6 AC Specifications

VDD12
VDD33 RESET_N VBUS_DET VDD33

VBUS_DET RESET_N

RESET_N

RESET_N

FIGURE 10-2: POWER SUPPLY AND RESET_N SEQUENCE TIMING

TABLE 10-5: POWER SUPPLY AND RESET_N SEQUENCE TIMING

Symbol Description Min Typ Max Units

VDD33 VDD12

VDD33 RESET_N VBUS_DET

FIGURE 10-3: POWER-ON CONFIGURATION STRAP VALID TIMING

TABLE 10-6: POWER-ON CONFIGURATION STRAP LATCHING TIMING

Symbol Description Min Typ Max Units

VDD33

VDD12

RESET_N/
VBUS_DET
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RESET_N
RESET_N

Uni-
versal Serial Bus Specification Universal Serial Bus Revision 3.1 Specification

I2C-Bus Specification I2C-Bus Specification

Sys-
tem Management Bus Specification. System Management Bus Specification

FIGURE 10-4: RESET_N CONFIGURATION STRAP TIMING

TABLE 10-7: RESET_N CONFIGURATION STRAP TIMING

Symbol Description Min Typ Max Units

RESET_N

RESET_N

Note: RESET_N

RESET_N
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FIGURE 10-5: SPI TIMING

TABLE 10-8: SPI TIMING (30 MHZ OPERATION)

Symbol Description Min Typ Max Units

SPI_CE_EN

SPI_CE_EN

SPI_CE_EN

TABLE 10-9: SPI TIMING (60 MHZ OPERATION)

Symbol Description Min Typ Max Units

SPI_CE_EN

SPI_CE_EN

SPI_CE_EN

SPI_CLK

SPI_DI

SPI_DO

SPI_CE_N
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10.7 Clock Specifications

XTALO XTALI/CLK_IN

XTALI XTALO

XTALI XTALO

Note 6:

FIGURE 10-6: 25MHZ CRYSTAL CIRCUIT

TABLE 10-10: CRYSTAL SPECIFICATIONS

Parameter Symbol Min Nom Max Units Notes

XTALI/CLK_IN

XTALO 

USB5744

XTALO

XTALI
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Note 7:

Note 8:

Note 9:
XTALI/CLK_IN XTALO

CLK_IN
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11.0 PACKAGE INFORMATION

11.1 Package Marking Information

*

Legend: i i

Note:

PIN 1

USB5744i
Rnnn e3
VCOO

YYWWNNN
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11.2 Package Drawings

Note:

FIGURE 11-1: 56-VQFN PACKAGE (DRAWING)
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FIGURE 11-2: 56-VQFN PACKAGE (DIMENSIONS)
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FIGURE 11-3: 56-VQFN LAND PATTERN
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APPENDIX A: DATA SHEET REVISION HISTORY

TABLE A-1:  REVISION HISTORY

Revision Level & Date Section/Figure/Entry Correction

GANG_PWR
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USB3UP-
_xxxx and USB3DN_xxxx

USB3UP_xxxx and 
USB3DN_xxxx

TABLE A-1:  REVISION HISTORY (CONTINUED)

Revision Level & Date Section/Figure/Entry Correction
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TABLE A-1:  REVISION HISTORY (CONTINUED)

Revision Level & Date Section/Figure/Entry Correction
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THE MICROCHIP WEB SITE

Product Support

General Technical Support

Business of Microchip

CUSTOMER CHANGE NOTIFICATION SERVICE

CUSTOMER SUPPORT

Technical support is available through the web site at: http://www.microchip.com/support
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PRODUCT IDENTIFICATION SYSTEM

Device:

Tape and Reel 
Option:

Temperature 
Range:

Package:

Configuration 
Option:

Examples:

Note 1:

PART NO.

Device Tape & Reel

[X]

     Option
Temperature

Range

[-X] / XX

Package

      XXX

Config.
Option
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.

Trademarks

Note the following details of the code protection feature on Microchip devices:

Microchip received ISO/TS-16949:2009 certification for its worldwide 
headquarters, design and wafer fabrication facilities in Chandler and 
Tempe, Arizona; Gresham, Oregon and design centers in California 
and India. The Company’s quality system processes and procedures 
are for its PIC® MCUs and dsPIC® DSCs, KEELOQ® code hopping 
devices, Serial EEPROMs, microperipherals, nonvolatile memory and 
analog products. In addition, Microchip’s quality system for the design 
and manufacture of development systems is ISO 9001:2000 certified.
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Affected Catalog Part Numbers(CPN)
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