MICROCHIP AN?2 05 1

Microchip USB57xx USB Type-C"™Applications

Author:  Andrew Rogers
Microchip Technology Inc.

INTRODUCTION

Some USB Hub applications may required a specific mix of USB 3.1 Gen 1 and USB 2.0 downstream ports. The Micro-
chip USB57xx family of USB Hubs allows for the USB 3.1 Gen 1 PHY associated with any of the downstream facing
ports to be disabled via OTP (One-Time Programmable) configuration.

SECTIONS
Section 1.0, Upstream Facing Port FlexConnect Implementation (USB5734 Only)

Section 2.0, Upstream Facing Port Switched Implementation
Section 3.0, Downstream Facing Port 2-Port Implementation

Section 4.0, Downstream Facing Port Switched Implementation

REFERENCES

Consult the following documents for details on the specific parts referred to in this document.
* Microchip USB5734 Data Sheet

* Microchip USB5744 Data Sheet

* Microchip USB5742 Data Sheet

¢ Microchip UTC2000 Data Sheet

- Microchip AN 1953 “Introduction to USB Type-C™"

© 2015 Microchip Technology Inc. DS00002051A-page 1



ANZ2051

1.0 UPSTREAM FACING PORT FLEXCONNECT IMPLEMENTATION
(USB5734 ONLY)

The Microchip FlexConnect feature on the USB5734 can be used to connect the hub to an upstream facing USB Type-

C port without the need for an external 2:1 multiplexer. With this implementation, both the standard upstream port 0 of

the hub and the FlexConnect enabled downstream port 1 of the hub are dedicated for use with the upstream USB Type-

C connector.The upstream USB data connections will only ever connect to one port:

* When a USB Type-C cable is connected in the “unflipped” orientation, the standard upstream Port O is used.

* When the USB Type-C cable is connected in the “flipped” orientation, FlexConnect is activated via the FLEXCMD
pin and Port 1 is used.

In this implementation, the FlexConnect state of the hub is controlled by an input pin. This pin is controlled by a basic
USB Type-C controller, such as a Microchip UTC2000. When the pin is low, the hub operates in the default state. When
the pin is high, the hub operates in the “flexed” state.

11 Important Design Notes

111 UTC2000 BASIC TYPE-C CONTROLLER

The Microchip UTC2000 is a basic USB Type-C controller which can be used to sense and determine the value of an
Rp pull-up resistor on either of the CC lines and detect both the charging capability of the connected port and the orien-
tation.

The PLUG_ORIENTATION# pin is an open drain output that is used to indicate plug orientation. When no connection
is detected or a connection is detected on CC1, the pin remains in a high impedance state. When a connection is
detected on the CC2 pins, the PLUG_ORIENTATION# output drives low. This signal may be used to directly control
the FLEXCMD pin of the USB5734, which signals the Hub when to activate or deactivate the FlexConnect feature.

112 CONNECTIONS FROM USB TYPE-C CONNECTOR TO UTC2000 & USB HUB

There are two ways to connect the USB SuperSpeed lanes to the USB5734 Hub. It is recommended to select the option
that allows for the best USB SuperSpeed signal routing on the PCB layout.
* Option A:
- USB Type-C Connector Side 1 Pins (A2, A3, A6, A7, B10, B11) connected to USB Port 0 of USB5734 Hub
- USB Type-C Connector Side 2 Pins (A10, Al11, B2, B3, B6, B7) connected to USB Port 1 of USB5734 Hub
- CC1 of Type-C Connector connected to CC2 of UTC2000
- CC2 of Type-C Connector connected to CC1 of UTC2000
« Option B:
- USB Type-C Connector Side 1 Pins (A2, A3, A6, A7, B10, B11) connected to USB Port 1 of USB5734 Hub
- USB Type-C Connector Side 2 Pins (A10, A11, B2, B3, B6, B7) connected to USB Port 0 of USB5734 Hub
- CC1 of Type-C Connector connected to CC1 of UTC2000
- CC2 of Type-C Connector connected to CC2 of UTC2000

113 HUB CONFIGURATION REQUIREMENTS

Because this is a special implementation of the FlexConnect feature, a custom OTP configuration file programmed to
the USB5734 hub is required. From the Micropchip.com USB5734 product page, download the file named “USB5734_-
TypeC_Flex.cfg” and program it to the USB5734 via ProTouch2.

The USB5734 must also be configured via the CFG_STRAP for Mode 1 or Mode 2. These modes enable the FLEXCMD
input which allows for FlexConnect control via the pin state.
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1.2

Application Diagrams

Figure 1 shows a simplified block diagram of the “Option A” implementation, while Figure 2 shows “Option B”. More
detailed schematic level views are shown in Figure 3 and Figure 4.

FIGURE 1:

UPSTREAM FACING PORT FLEXCONNECT IMPLEMENTATION BLOCK DIAGRAM
“OPTION A”
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FIGURE 2:

UPSTREAM FACING PORT FLEXCONNECT IMPLEMENTATION BLOCK DIAGRAM
“OPTION B”
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FIGURE 3: UPSTREAM FACING PORT FLEXCONNECT IMPLEMENTATION SCHEMATIC
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FIGURE 4: UPSTREAM FACING PORT FLEXCONNECT IMPLEMENTATION SCHEMATIC
“OPTION B”
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2.0 UPSTREAM FACING PORT SWITCHED IMPLEMENTATION

An external 2:1 multiplexer can be used to implement a USB Type-C connection on the upstream port of any Microchip
SuperSpeed hub.

2.1 Important Design Notes

2.11 UTC2000 BASIC USB TYPE-C CONTROLLER

The Microchip UTC2000 is a basic USB Type-C controller which can be used to sense and determine the value of an
Rp pull-up resistor on either of the CC lines and detect both the charging capability of the connected port and the orien-
tation.

The PLUG_ORIENTATION# pin is an open drain output that is used to indicate plug orientation. When no connection
is detected or a connection is detected on CC1, the pin remains in a high impedance state. When a connection is
detected on the CC2 pins, the PLUG_ORIENTATION# output drives low. This signal may be used to directly control
the state of the SuperSpeed switch.

2.1.2 CONNECTIONS FROM USB TYPE-C CONNECTOR TO UTC2000 & USB HUB.

Since not all SuperSpeed switches have identical functionality and connections, it is recommended to consult the data-
sheet for the selected switch device in order to determine the necessary connections.

Note that all USB Side 1 connections on of the USB Type-C connector (A2, A3, A6, A7, B10, B11) can be swapped with
the all USB Side 2 connections on of the USB Type-C connector (A10, All, B2, B3, B6, B7) to facilitate better USB
signal routing on the PCB if the connections from the CC1/CC2 pins on the USB Type-C connector to the UTC2000 are
also swapped.

2.2 Application Diagrams

Figure 5 shows a simplified block diagram of the switching implementation. A more detailed schematic level view is
shown in Figure 6.

FIGURE 5: UPSTREAM FACING PORT SWITCHED IMPLEMENTATION BLOCK DIAGRAM
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FIGURE 6:

UPSTREAM FACING PORT SWITCHED IMPLEMENTATION SCHEMATIC
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3.0 DOWNSTREAM FACING PORT 2-PORT IMPLEMENTATION

A basic downstream facing port can be implemented without the use of an external 2:1 switch by simply using two adja-
cent downstream ports of the hub. The USB data connections will only ever connect to one downstream port:

« When a USB Type-C cable is connected in the “unflipped” orientation, Port [n] is used.
* When the USB Type-C cable is connected in the “flipped” orientation, Port [n+1] is used.

3.1 Important Design Notes

3.1.1

UTC2000 BASIC TYPE-C CONTROLLER

The Microchip UTC2000 is a basic USB Type-C controller which in DFP applications can be used to sense and deter-
mine the value of an Rd pull-down resistor on either of the CC lines to detect the connection orientation. The UTC2000
also detects powered cables and controls the VCONN supply to the cable.

The PPC_EN pin is an active high signal which controls the 5V port power controller enable to power VBUS only when

a valid USB Type-C attach is detected.

3.1.2

CONNECTIONS FROM USB TYPE-C CONNECTOR TO UTC2000 & USB HUB

There are two ways to connect the USB SuperSpeed lanes to the USB5734 Hub with the 2-Port DFP implementation.
It is recommended to select the option that allows for the best USB SuperSpeed signal routing on the PCB layout.

« Option A:

- USB Type-C Connector Side 1 Pins (A2, A3, A6, A7, B10, B11) connected to USB Port [n] of USB57xx Hub
- USB Type-C Connector Side 2 Pins (A10, Al11, B2, B3, B6, B7) connected to USB Port [n+1] of USB57xx Hub

« Option B:

- USB Type-C Connector Side 1 Pins (A2, A3, A6, A7, B10, B11) connected to USB Port [n+1] of USB57xx Hub
- USB Type-C Connector Side 2 Pins (A10, Al1, B2, B3, B6, B7) connected to USB Port [n] of USB57xx Hub

3.2 Application Diagrams

Figure 7 below shows a simplified block diagram of the 2-port “Option A” implementation, while Figure 8 a more detailed

schematic level view.

DOWNSTREAM FACING PORT 2-PORT IMPLEMENTATION BLOCK DIAGRAM

FIGURE 7:
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FIGURE 8: DOWNSTREAM FACING PORT 2-PORT IMPLEMENTATION SCHEMATIC
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40 DOWNSTREAM FACING PORT SWITCHED IMPLEMENTATION

A basic downstream facing port can be implemented with the use of an external 2:1 switch and only 1 downstream port
will be allocated for the USB Type-C port.

4.1 Important Design Notes

411 UTC2000 BASIC TYPE-C CONTROLLER

The Microchip UTC2000 is a basic USB Type-C controller which in DFP applications can be used to sense and deter-
mine the value of an Rd pull-down resistor on either of the CC lines to detect the connection orientation. The UTC2000
also detects powered cables and controls the VCONN supply to the cable.

The PLUG_ORIENTATION# pin is an open drain output that is used to indicate plug orientation. When no connection
is detected or a connection is detected on CC1, the pin remains in a high impedance state. When a connection is
detected on the CC2 pins, the PLUG_ORIENTATION# output drives low. This signal may be used to directly control
the state of the USB SuperSpeed 2:1 multiplexer.

The PPC_EN pin is an active high signal which controls the 5V port power controller enable to power VBUS only when
a valid USB Type-C attach is detected.

41.2 CONNECTIONS FROM USB TYPE-C CONNECTOR TO UTC2000 & USB HUB

Since not all SuperSpeed switches have identical functionality and connections, it is recommended to consult the data-
sheet for the selected switch device in order to determine the necessary connections.

Note that all USB Side 1 connections on of the USB Type-C connector (A2, A3, A6, A7, B10, B11) can be swapped with
all USB Side 2 connections on of the USB Type-C connector (A10, A11, B2, B3, B6, B7) to facilitate better USB signal
routing on the PCB if the connections from the CC1/CC2 pins on the USB Type-C connector to the UTC2000 are also
swapped.

4.2 Application Diagrams

Figure 9 shows a simplified block diagram of the switched implementation, while Figure 10 a more detailed schematic
level view.

FIGURE 9: DOWNSTREAM FACING PORT SWITCHED IMPLEMENTATION BLOCK DIAGRAM
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FIGURE 10: DOWNSTREAM FACING PORT SWITCHED IMPLEMENTATION SCHEMATIC
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5.0 APPLICATION NOTE REVISION HISTORY

TABLE 0-1: REVISION HISTORY

Revision Level & Date

Section/Figure/Entry

Correction

DS00002051A (12-10-15)

All

Initial release.
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THE MICROCHIP WEB SITE

Microchip provides online support via our WWW site at www.microchip.com. This web site is used as a means to make
files and information easily available to customers. Accessible by using your favorite Internet browser, the web site con-
tains the following information:

« Product Support — Data sheets and errata, application notes and sample programs, design resources, user’s
guides and hardware support documents, latest software releases and archived software

e General Technical Support — Frequently Asked Questions (FAQ), technical support requests, online discussion
groups, Microchip consultant program member listing

« Business of Microchip — Product selector and ordering guides, latest Microchip press releases, listing of semi-
nars and events, listings of Microchip sales offices, distributors and factory representatives

CUSTOMER CHANGE NOTIFICATION SERVICE

Microchip’s customer notification service helps keep customers current on Microchip products. Subscribers will receive
e-mail notification whenever there are changes, updates, revisions or errata related to a specified product family or
development tool of interest.

To register, access the Microchip web site at www.microchip.com. Under “Support”, click on “Customer Change Notifi-
cation” and follow the registration instructions.

CUSTOMER SUPPORT

Users of Microchip products can receive assistance through several channels:

« Distributor or Representative

» Local Sales Office

« Field Application Engineer (FAE)

» Technical Support

Customers should contact their distributor, representative or field application engineer (FAE) for support. Local sales

offices are also available to help customers. A listing of sales offices and locations is included in the back of this docu-
ment.

Technical support is available through the web site at: http://microchip.com/support
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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
superseded by updates. It is your responsibility to ensure that your application meets with your specifications. MICROCHIP MAKES NO
REPRESENTATIONS 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.
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other countries.
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