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INTRODUCTION

The USB to UART bridging feature of Microchip’s USB 3.1 Gen 1 hubs provides system designers expanded system
control and potential BOM reductions. When using this feature, a separate USB to UART device is no longer required
and a downstream USB port is not lost, as occurs when a standalone USB to UART device is implemented. This feature
is available on the Microchip USB5734 USB3.1 Gen 1 Hub, which contains the internal Hub Feature Controller.

Commands may be sent from the USB Host to the internal Hub Feature Controller device in the Microchip hub to per-
form the following functions:

« Enable/Disable UART Interface
¢ Set UART Interface Baud Rate
« UART Write
¢« UART Read

Sections

Section 1.0, General Information

Section 2.0, Part Number Specific Information
Section 3.0, ProTouch2 DLL Implementation
Section 4.0, Manual Implementation

References

Consult the following documents for details on the specific parts referred to in this document:

* USB5734 Data Sheet
« Microchip AN1903 Configuration Options for the USB5734 and USB5744
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1.0 GENERAL INFORMATION

Microchip’s USB hub bridging features operate via host commands sent to a Hub Feature Controller embedded within
the device, located on an additional internal USB port. In order for the bridging features to work correctly, this internal
Hub Feature Controller must be enabled by default. Table 1 provides details on default Hub Feature Controller settings
per device.

TABLE 1: DEFAULT SETTINGS FOR HUB FEATURE CONTROLLER ENABLE

Part Number Part Summary Hub Feature Co_ntroller Default
Setting
USB5734 4-Port USB3.1 Gen 1 Hub Enabled by default

The Hub Feature Controller is connected to an extra internal port in the hub. For example, in a hub with four ports
enabled, the Hub Feature Controller is connected to port 5. The Product ID (PID) for the Hub Feature Controller is
0x2740. All bridging commands are addressed to the Hub Feature Controller, not the Hub.

FIGURE 1: MICROCHIP HUB FEATURE CONTROLLER BLOCK DIAGRAM
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1.1 UART Bridging Commands

The following UART Functions are supported:

« Enable/Disable UART Pass-Through Interface
« Set UART Baud Rate

* UART Write

« UART Read

111 ENABLE/DISABLE THE UART INTERFACE

A single command to enable the UART interface is required before performing any UART Write or Read commands.
The UART interface has a variable baud rate which can be adjusted via a bridging command. The UART interface may
be disabled after writing/reading to the device is complete.

112 SET UART BAUD RATE

The UART baud rate may adjusted via a bridging command. The suggested standard baud rate values are 600Hz,
1.2kHz, 2.4kHz, 4.8kHz, 9.6kHz, 19.2kHz, 38.4kHz, 57.6kHz, or 115.2kHz.
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1.1.3 UART WRITE
Transfer data through the UART serial port to a connected serial peripheral.

114 UART READ
Synchronously receive data through a serial port from a connected serial peripheral.

1.2 UART Interface Details
1.2.1 UART INTERFACE

The device incorporates a fully programmable, universal asynchronous receiver/transmitter (UART) that is functionally
compatible with the NS 16550AF, 16450, 16450 ACE registers and the 16C550A. The UART performs serial-to-parallel
conversion on received characters and parallel-to-serial conversion on transmit characters. Two sets of baud rates are
provided: 24 Mhz and 16 MHz. When the 24 Mhz source clock is selected, standard baud rates from 50 to 115.2 K are
available. When the source clock is 16 MHz, baud rates from 125 K to 1,000 K are available. The character options are
programmable for the transmission of data in word lengths of from five to eight, 1 start bit; 1, 1.5 or 2 stop bits; even,
odd, sticky or no parity; and prioritized interrupts. The UART contains a programmable baud rate generator that is cap
able of dividing the input clock or crystal by a number from 1 to 65535. The UART is also capable of supporting the MIDI
data rate.

122 TRANSMIT OPERATION

Transmission is initiated by writing the data to be sent to the TX Holding Register or TX FIFO (if enabled). The data is
then transferred to the TX Shift Register together with a start bit and parity and stop bits as determined by settings in
the Line Control Register. The bits to be transmitted are then shifted out of the TX Shift Register in the order Start bit,
Data bits (LSB first), Parity bit, Stop bit, using the output from the Baud Rate Generator (divided by 16) as the clock.

If enabled, a TX Holding Register Empty interrupt will be generated when the TX Holding Register or the TX FIFO (if
enabled) becomes empty.

When FIFOs are enabled (i.e. bit O of the FIFO Control Register is set), the UART can store up to 16 bytes of data for
transmission at a time. Transmission will continue until the TX FIFO is empty. The FIFO’s readiness to accept more data
is indicated by interrupt.

123 RECEIVE OPERATION

Data is sampled into the RX Shift Register using the Receive clock, divided by 16. The Receive clock is provided by the
Baud Rate Generator. A filter is used to remove spurious inputs that last for less than two periods of the Receive clock.
When the complete word has been clocked into the receiver, the data bits are transferred to the RX Buffer Register or
to the RX FIFO (if enabled) to be read by the CPU. (The first bit of the data to be received is placed in bit O of this reg-
ister.) The receiver also checks that the parity bit and stop bits are as specified by the Line Control Register.

If enabled, an RX Data Received interrupt will be generated when the data has been transferred to the RX Buffer Reg-
ister or, if FIFOs are enabled, when the RX Trigger Level has been reached. Interrupts can also be generated to signal
RX FIFO Character Timeout, incorrect parity, a missing stop bit (frame error) or other Line Status errors.

When FIFOs are enabled (i.e. bit 0 of the FIFO Control Register is set), the UART can store up to 16 bytes of received
data at atime. Depending on the selected RX Trigger Level, interrupt will go active to indicate that data is available when
the RX FIFO contains 1, 4, 8 or 14 bytes of data.
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2.0 PART NUMBER SPECIFIC INFORMATION

2.1 Part Summary

The following tables display the UART interface pins by part number as well as any notes on those pins.

2.2 USB5734

TABLE 2: USB5734 UART INTERFACE PINS

Pin # Name Notes
42 UART_RX/(SPI_CLK) UART Receive
This pin must not have a pull-down or pull-up resistor present at
POR in order to enter UART Mode.
43 UART_TX/(SPI_DO) UART Transmit
This pin must have a 10kQ pull-down resistor present at POR in
order to enter UART Mode.
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3.0 PROTOUCH2Z DLL IMPLEMENTATION

The simplest method for implementing the USB to UART bridging functions is to use the publicly available DLL which
is distributed with the ProTouch2 configuration tool. The DLL is compatible with Windows operating systems. Visit the
USB5734 product page on microchip.com to download ProTouch2 with the DLL package. Using the libraries available
in the DLL library, the bridging features can be implemented in C-code.

The PT2 DLL library package contains the following:

* User’s Manual (Protouch2 DLL User’s Guide) with detailed description of how to use the DLL and call each func-
tion

* Release notes

« Library Files:
- For Windows: A “.dII” and a “.lib” file

» Example code

3.1 Commands included in the DLL Library

* MchpUsbEnableUARTBridging: Enables or Disables the UART interface.
* MchpUsbSetUARTBaudrate: Sets the Baud rate of the interface.

* MchpUsbUartRead: Read from a connected serial peripheral.

e MchpUsbUartWrite: Write to a connected serial peripheral.

For additional details on how to use the DLL Library to implement USB to UART bridging, download the ProTouch2 pack-
age and read the User’s Manual.
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40 MANUAL IMPLEMENTATION

The UART bridge interface automatically appears as a standard serial COM port when the UART interface is enabled
via pin strapping (10kQ pull-down resistor on UART_TX). The USB to UART bridge may be sent commands using the
standard COM port drivers that are native to all PCs. No special drivers or USB commands are required. Thus, the USB
to UART interface does not require any special software development or the use of the ProTouch2 DLL library.
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APPENDIX A:  APPLICATION NOTE REVISION HISTORY

TABLE A-1: REVISION HISTORY

Revision Level & Date

Section/Figure/Entry

Correction

DS00002000A (09-11-15)

All

Initial release.
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Note the following details of the code protection feature on Microchip devices:
. Microchip products meet the specification contained in their particular Microchip Data Sheet.

. Microchip believes that its family of products is one of the most secure families of its kind on the market today, when used in the
intended manner and under normal conditions.

. There are dishonest and possibly illegal methods used to breach the code protection feature. All of these methods, to our
knowledge, require using the Microchip products in a manner outside the operating specifications contained in Microchip’s Data
Sheets. Most likely, the person doing so is engaged in theft of intellectual property.

. Microchip is willing to work with the customer who is concerned about the integrity of their code.

. Neither Microchip nor any other semiconductor manufacturer can guarantee the security of their code. Code protection does not
mean that we are guaranteeing the product as “unbreakable.”

Code protection is constantly evolving. We at Microchip are committed to continuously improving the code protection features of our
products. Attempts to break Microchip’s code protection feature may be a violation of the Digital Millennium Copyright Act. If such acts
allow unauthorized access to your software or other copyrighted work, you may have a right to sue for relief under that Act.

Information contained in this publication regarding device applications and the like is provided only for your convenience and may be super-
seded by updates. It is your responsibility to ensure that your application meets with your specifications. MICROCHIP MAKES NO REP-
RESENTATIONS OR WARRANTIES OF ANY KIND WHETHER EXPRESS OR IMPLIED, WRITTEN OR ORAL, STATUTORY OR
OTHERWISE, RELATED TO THE INFORMATION, INCLUDING BUT NOT LIMITED TO ITS CONDITION, QUALITY, PERFORMANCE,
MERCHANTABILITY OR FITNESS FOR PURPOSE. Microchip disclaims all liability arising from this information and its use. Use of Micro-
chip devices in life support and/or safety applications is entirely at the buyer’s risk, and the buyer agrees to defend, indemnify and hold
harmless Microchip from any and all damages, claims, suits, or expenses resulting from such use. No licenses are conveyed, implicitly or
otherwise, under any Microchip intellectual property rights unless otherwise stated.

Trademarks

The Microchip name and logo, the Microchip logo, dsPIC, FlashFlex, flexPWR, JukeBlox, KEELOQ, KEELOQ logo, Kleer, LANCheck,
MediaLB, MOST, MOST logo, MPLAB, OptoLyzer, PIC, PICSTART, pPIC32 logo, RightTouch, SpyNIC, SST, SST Logo, SuperFlash and
UNI/O are registered trademarks of Microchip Technology Incorporated in the U.S.A. and other countries.

The Embedded Control Solutions Company and mTouch are registered trademarks of Microchip Technology Incorporated in the U.S.A.

Analog-for-the-Digital Age, BodyCom, chipKIT, chipKIT logo, CodeGuard, dsPICDEM, dsPICDEM.net, ECAN, In-Circuit Serial
Programming, ICSP, Inter-Chip Connectivity, KleerNet, KleerNet logo, MiWi, motorBench, MPASM, MPF, MPLAB Certified logo, MPLIB,
MPLINK, MultiTRAK, NetDetach, Omniscient Code Generation, PICDEM, PICDEM.net, PICkit, PICtail, RightTouch logo, REAL ICE,
SQI, Serial Quad I/0, Total Endurance, TSHARC, USBCheck, VariSense, ViewSpan, WiperLock, Wireless DNA, and ZENA are
trademarks of Microchip Technology Incorporated in the U.S.A. and other countries.

SQTP is a service mark of Microchip Technology Incorporated in the U.S.A.
Silicon Storage Technology is a registered trademark of Microchip Technology Inc. in other countries.

GestIC is a registered trademark of Microchip Technology Germany Il GmbH & Co. KG, a subsidiary of Microchip Technology Inc., in
other countries.

All other trademarks mentioned herein are property of their respective companies.
© 2015, Microchip Technology Incorporated, Printed in the U.S.A., All Rights Reserved.
ISBN: 9781632777577

QUALITY MANAGEME NT SYSTEM Microchip received ISO/TS-16949:2009 certification for its worldwide
headquarters, design and wafer fabrication facilities in Chandler and
CERTIFIED BY DNV 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
— ISO/TS 1 694.9 — devices, Serial EEPROMSs, 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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