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INTRODUCTION

The USB-to-GPIO Bridging feature of Microchip’s USB72xx family of hubs provides system designers expanded system
control and potential BOM reductions. General Purpose Input/Outputs (GPIOs) may be used for any general 3.3V-level
digital control and input functions.

Commands may be sent from the USB Host to the internal Hub Feature Controller (HFC) device in the Microchip hub
to perform the following functions:

+ Set the direction of the GPIO (input or output)

* Enable a pull-up resistor

* Enable a pull-down resistor

* Read the state

+ Set the state

SECTIONS

» General Information

* Part Number-Specific Information
» Microchip Software Solutions

* Manual Implementation

+ Examples

* GPIO Default States

» GPIO Control via SMbus Interface

REFERENCES

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

» Microchip USB7202 Data Sheet
* Microchip USB7206 Data Sheet
» Microchip USB7250 Data Sheet
* Microchip USB7251 Data Sheet
* Microchip USB7252 Data Sheet
* Microchip USB7256 Data Sheet
» Microchip AN2935 Configuration of USB7202/USB7206/USB725x
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GENERAL INFORMATION

Microchip hub USB-to-GPIO Bridging features work via host commands sent to an embedded Hub Feature Controller
within the device located on an additional internal USB port. In order for the bridging features to work correctly, this inter-
nal Hub Feature Controller must be enabled by default. Table 1 provides details on default Hub Feature Controller set-
tings per device.

TABLE 1: DEFAULT SETTINGS FOR HUB FEATURE CONTROLLER ENABLE

Hub Feature Controller
Part Number Part Summary Default Setting
USB7202 4-Port USB3.1 Gen2 Hub Enabled by default on port 6
USB7206 6-Port USB3.1 Gen2 Hub Enabled by default on port 8
USB7250 g-gc?rrttSUSBSJ Gen2 Hub with USB power delivery on Enabled by default on port 6
USB7251 Lzl-rlj’oorrttSUSB3.1 Gen2 Hub with USB power delivery on Enabled by default on port 6
USB7252 fll-chc))rrtt USB3.1 Gen2 Hub with USB power delivery on Enabled by default on port 6
USB7256 ?-pP;)rrtt USB3.1 Gen2 Hub with USB power delivery on Enabled by default on port 8

The Hub Feature Controller is connected to an extra internal port in the hub. It is mapped to the highest numbered port
on the hub by default.

The Hub Feature Controller example for the USB7202 is illustrated in Figure 1. USB7206 is shown in Figure 2.
USB7250, USB7251, and USB7252 are in Figure 3. USB7256 is shown in Figure 4.

FIGURE 1: USB7202 HUB FEATURE CONTROLLER EXAMPLE
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FIGURE 2: USB7206 HUB FEATURE CONTROLLER EXAMPLE
USB Host
Microchi || > GPio
Hub Feat
USB7206 Hub e s c
WinUSB Device
VID = 0x0424 | | > spi
PID = 0x724x []| UART
Hub Controller Logic
Multi-Host
Bridge
Composite Device
VID = 0x0424
Xl_/\r/ \_l_/\_l_/xl_/xl_/ PID = 0x7210
Lf?Sst F%SB:M USB3.1 FE.SBSA F%SB3.1 E?JSBZ.O J
Type-A Port | | Type-A Port | | Type-A Port | | Type-A Port | | Type-A Port | | Type-A Port
USB Devices
FIGURE 3: USB7250, USB7251, AND USB7252 HUB FEATURE CONTROLLER EXAMPLE
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FIGURE 4: USB7256 HUB FEATURE CONTROLLER EXAMPLE
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The following GPIO functions are supported:

» Set the GPIO Direction (Input or Output)
» Enable GPIO Internal Pull-Up Resistor

* Enable GPIO Internal Pull-Down Resistor
* GPIO Read State (Input Mode)

* GPIO Set State (Output Mode)

Set the GPIO Direction (Input or Output)

Each GPIO can be configured as either a Schmitt-triggered input or output with an 8 mA sink/source.

Enable GPIO Internal Pull-Up Resistor

Each GPIO can be enabled with a 50 uA (typical) internal pull-up resistor. Internal pull-up resistors prevent unconnected
inputs from floating. The pull-up is only 67k, so it may not be strong enough to drive a load of less than 100k. When
connected to a load that must be pulled high, an external resistor must be added.

Enable GPIO Internal Pull-Down Resistor

Each GPIO can be enabled with a 50 uA (typical) internal pull-down resistor. Internal pull-down resistors prevent uncon-
nected inputs from floating. The pull-down is only 67k, so it may not be strong enough to drive a load of less than 100k.
When connected to a load that must be pulled low, an external resistor must be added.

GPIO Read State (Input Mode)

Read a 0: GPIO is below 0.9V.
Read a 1: GPIO is above 1.9V.

DS00002932A-page 4 © 2019 Microchip Technology Inc.



AN2932

Note:  When configured as an input, the GPIOs are digital Schmitt-triggered inputs. The range 0.9V to 1.9V is an
indeterminate input state, so 3.3V-to-2.5V signaling is supported.

GPIO Set State (Output Mode)

Set to 0: GPIO Drives to 0.0V. When driven low, an 8 mA sink is enabled, driving the pin to 0.4V or lower.
Set to 1: GPIO Drives to 3.3V. When driven high, an 8 mA source is enabled, driving the pin to VDD33 to 0.4V or higher.
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PART NUMBER-SPECIFIC INFORMATION

Part Summary

Table 2 summarizes the total number of available GPIOs by part number. Many of the GPIOs on the hub are only avail-
able after configuration. The following methods may be used to configure the hub:

* MPLAB Connect Configurator: If configuring via internal One-Time Programmable (OTP) memory or SPI
EEPROM with a base firmware file

« SMBus/I’C Configuration: If using an embedded SoC/I2C EEPROM to configure the hub at each start-up/reset

» Pin Strapping: Many of the GPIOs are made available by specific pin strapping or by simply not populating an
SPI EEPROM device.

Table 4 to Table 8 provide a detailed view of the available GPIOs for each configuration strap (CFG_STRAP) option.

TABLE 2: GPIO AVAILABILITY SUMMARY
USB7202 USB7206 USB7250 UsB7251 UsSB7252 USB7256
Minimum . 4 (CONFIG2) | 1 (CONFIG1) | 8 (CONFIG1) | 4 (CONFIG3) | 1 (CONFIG3) | 1 (CONFIG2)
GPIOs Available
Maximum . 12 (CONFIG4) | 1 (CONFIG1) | 14 (CONFIG4) | 11 (CONFIG4) | 8 (CONFIG4) | 2 (CONFIG1)
GPIOs Available
TABLE 3: USB7202 GPIOS
CONFIG1 (I%C) CONFIG2 (I1S) CONFIG3 (UART) CONFIG4 (FLEX)

PF6 GPIO70 GPIO70 UART_RX GPIO70
PF7 GPIO71 MIC_DET UART_TX GPIO71
PF12 GPI1076 — — GPIO76
PF14 GPIO78 12S_SDI UART_nCTS GPIO78
PF18 MSTR_I2C_CLK 12S_LRCK UART_nDCD GPI1082
PF19 MSTR_I2C_DATA 12S_SDO UART_nRTS GPIO83
PF26 SLV_12C_CLK 12S_SCK UART_nDSR GPIO90
PF27 SLV_12C_DATA 12S_MCLK UART_nDTR GPI1091
PF28 GPIO92 GPI092 GPI1092 GPI1092
PF29 GPI1093 GPIO93 GPIO93 GPIO93
PF30 GP1094 MSTR_I12C_CLK GPI1094 GPI094
PF31 GPI1095 MSTR_I2C_DATA GPIO95 GPIO95
TABLE 4: USB7206 GPIOS

CONFIG1
PF29 GPI1093
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TABLE 5:  USB7250 GPIOS
CONFIG1 (12C) | CONFIG2 (I2S) | CONFIG3 (UART) | CONFIG4 (FLEX) CONFIG5
PF2 GPI066 GPIO66 UART nCTS GPI066 GPIO66
PF3 GPI067 12S_SDI UART _nRTS GPI067 GPIO67
PF4 PD_SP| CE_N2 12S_SDO UART nDSR GPI068 GPIO68
PF5 PD_SPI CE N1 12S_SCK UART nDTR GPI069 GPIO69
PF6 PD_SPI_CE_NO 12S_LRCK UART_RX GPIO70 GPIO70
PF7 PD_SPI CLK 12S_MCLK UART_TX GPIO71 GPIO71
PF14 GPIO78 GPIO78 GPIO78 GPIO78 GPIO78
PF19 SLV_12C_DATA | SLV_I2C_DATA SLV_I2C_DATA GPI083 SLV_[2C_DATA
PF26 SLV [2C CLK | SLV_[2C_CLK SLV_I2C_CLK GPI090 SLV_I2C_CLK
PF27 GPI1091 MIC_DET GPI091 GPI1091 GPI091
PF28 GP1092 GPI092 GPI092 GP1092 GPI092
PF29 GPI1093 GPI093 GPI093 GPI093 GPI093
PF30 GPI1094 GPI094 GPI094 GPI1094 GPI094
PF31 GPI095 GPIO95 GPI095 GPI095 GPIO95
TABLE 6: USB7251 GPIOS
CONFIG1 (I%C) CONFIG2 (I2S) CONFIG3 (UART) CONFIG4 (FLEX)

PF4 GPI1068 GPIO68 GPIO68 GPI1068
PF6 GPIO70 GPIO70 UART_RX GPIO70

PF7 GPIOT71 MIC_DET UART_TX GPIOT71
PF14 GPIO78 12S_SDI UART _nCTS GPIO78
PF19 SLV_I2C_DATA 12S_SDO UART _nRTS GPI083
PF26 SLV_I2C_CLK 12S_SCK UART _nDSR GPI090
PF27 GPI1091 12S_MCLK UART nDTR GPI1091
PF28 GPI1092 12S_LRCK UART _nDCD GPI1092
PF29 GPI093 GPI093 GPI093 GPI1093
PF30 GP1094 GPI094 GPI094 GP1094
PE31 GPI095 GPIO95 GPIO95 GPI095

© 2019 Microchip Technology Inc.
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TABLE7: USB7252 GPIOS
CONFIG1 (1%C) CONFIG2 (I2S) CONFIG3 (UART) CONFIG4 (FLEX)
PF6 GPIO70 GPIO70 UART_RX GPIO70
PF7 GPIO71 MIC_DET UART_TX GPIO71
PF14 GPIO78 12S_SDI UART_nCTS GPIO78
PF19 SLV_I2C_DATA 12S_SDO UART_nRTS GPIO83
PF26 SLV_I2C_CLK 12S_SCK UART_nDSR GPIO90
PF27 GPIO91 12S_MCLK UART_nDTR GPIO91
PF28 GPI1092 12S_LRCK UART_nDCD GPI1092
PF29 GPI093 GPI093 GPI093 GPI093
TABLE 8: USB7256 GPIOS
CONFIG1 (I2C) CONFIG2 (I2S)
PF6 GPIO70 GPIO70
PF7 GPIOT71 MIC_DET
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MICROCHIP SOFTWARE SOLUTIONS

Microchip currently offers two publicly available software solutions to facilitate USB-to-GPIO Bridging in a USB72xx
hubs on Windows® and Linux®.

MPLAB Connect Configurator Package (For Windows®)

The MPLAB Connect Configurator (MPLABCC) package consists of both GUI-based and CLI-based tools which support
USB-to-GPIO Bridging in a standalone form. In addition to these, it contains a Dynamically Linked Library (DLL) for Win-
dows which can be used for implementing USB-to-GPIO Bridging feature in custom applications using C programming
language. The MPLABCC DLL consists of the following:

» User's guide: A detailed description of how to use the DLL API to call each function

* Release notes

* Library files: A .dll and a .lib file

* Example code

Application Code Examples (For Linux®)

For implementing USB-to-GPIO Bridging on Linux, you can use the following USB72xx Linux Application Code Example
(ACE):

« ACEO007 USB-to-GPIO Bridging: This ACE demonstrates how to use the GPIO Master interface of the hub to per-
form read/write operations. It also allows the user to select from a range of GPIO clock frequencies.

This application example uses libusb library for Linux to build and send USB packets as described in Manual Implemen-
tation. It is a full-feature code example that consists of:

« Example code with minimal abstraction and in-line comments describing the various steps involved
* A Makefile
+ README

This ACE can be used as a standalone application and can be integrated into existing applications.

Note: Visit the product page on www.microchip.com for any of the hubs listed in this document to download the
software solution for the desired operating system.

© 2019 Microchip Technology Inc. DS00002932A-page 9


www.microchip.com
www.microchip.com
www.microchip.com

AN2932

MANUAL IMPLEMENTATION

The USB-to-GPIO Bridging features may be implemented at the lowest level if you have the ability to build USB packets.

All USB-to-GPIO Bridging commands are accomplished with internal register writes and reads. Further details can be
found in the Microchip application note, AN2935 Configuration of USB7202/USB7206/USB725x. All USB-to-GPIO
Bridging commands must be sent directly to Endpoint 0 of the Hub Feature Controller connected to the last downstream

port of the Microchip hub.

For details on the register read and write USB SETUP packets, refer to Register Read and Register Write, respectively.
The configuration register addresses and contents are detailed in GPIO Configuration Register Map and Register Defi-

nitions.

Register Read
To read the state of a GPIO, a register read with the USB SETUP packet in Table 9 must be used:

TABLE 9: REGISTER READ USB SETUP COMMAND

SETUP Parameter Value Description
bmRequestType 0xCO Device-to-host, vendor class, targeted to interface
bRequest 0x04 Register read command: CMD_REG_READ
wValue Register address LSB | Valid address range: <0x0000> to <OxFFFF> [64KB]
windex Register address MSB | Valid address range: <0x0000> to <OxFFFF> [64KB]
wlLength Data length Length of the data bytes to be retrieved

REGISTER READ USB TRANSACTION SEQUENCE
Command Phase: The Hub Feature Controller receives the SETUP packet with the parameters specified in Table 9.
Data Phase: The Hub Feature Controller sends the data bytes of length wLength from the specified address.

Status Phase: The Hub Feature Controller sends ACK on the successful completion of register read.

Register Write

To configure the direction of a GPIO, pull-up/pull-down resistor settings, or set the output state of a GPIO, a register
write command with the USB SETUP packet in Table 10 must be used:

TABLE 10: REGISTER WRITE USB SETUP COMMAND

SETUP Parameter Value Description
bmRequestType 0x40 Host-to-device, vendor class, targeted to interface
bRequest 0x03 Register read command: CMD_REG_WRITE
wValue Register address LSBs | Last four bytes of the 32-bit register address
windex Register address MSBs | First four bytes of the 32-bit register address
wLength Data length Length of data bytes to write

REGISTER WRITE USB TRANSACTION SEQUENCE
Command Phase: The Hub Feature Controller receives the SETUP packet with the parameters specified in Table 10.

Data Phase: The Hub Feature Controller receives the data bytes of length wLength to be written to the register starting
from the specified address.

Status Phase: The Hub Feature Controller sends ACK on successful completion of register write.
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GPIO Configuration Register Map
TABLE 11: CONFIGURATION REGISTER MEMORY MAP

Address Name R/W Function Default
BF80 0908 |PIO96_OEN R/W | P10[95:64] Output Enable Regqister 00h
BF80 0918 |PIO96_IEN R/W | P1O[95:64] Input Enable Register 00h
BF80 0928 |PIO96_OUT R/W | P10[95:64] Output State Register 00h
BF80 0938 |PIO96_IN R P10[95:64] Input State Register 00h
BF80 0948 |PIO96_PUE R/W | P1O[95:64] Pull-up Enable Register 00h
BF80 0958 |PI096_PDE R/W | P1O[95:64] Pulldown Enable Register 00h

Register Definitions

Table 12 to Table 17 show details for all GP1O-related registers.
TABLE 12: PlO[95:64] OUTPUT ENABLE REGISTER

(;:23%669(:;!53:) PI10[95:64] Output Enable Register
Bit Name R/W Description
31 GPIO_95 OE R/W | Set bit to enable GPI0O95 as an output.
30 GPIO_94_OE R/W | Set bit to enable GPI094 as an output.
29 GPIO_93 OE R/W | Set bit to enable GPIO93 as an output.
28 GPIO_92_OE R/W | Set bit to enable GPI092 as an output.
27 GPIO_91_OE R/W | Set bit to enable GPIO91 as an output.
26 GPIO_90 OE R/W | Set bit to enable GPIO90 as an output.
25:20 Reserved R Reserved
19 GPIO_83_OE R/W | Set bit to enable GPIO83 as an output.
18 GPIO_82 OE R/W | Set bit to enable GPIO82 as an output.
17:15 Reserved R Reserved
14 GPIO_78_OE R/W | Set bit to enable GPIO78 as an output.
13 Reserved R Reserved
12 GPIO_76_OE R/W | Set bit to enable GPIO76 as an output.
11:8 Reserved R Reserved
7 GPIO_71_OE R/W | Set bit to enable GPIO71 as an output.
6 GPIO_70_OE R/W | Set bit to enable GPIO70 as an output.
5 GPIO_69 _OE R/W | Set bit to enable GPIO69 as an output.
4 GPIO_68 OE R/W | Set bit to enable GPIO68 as an output.
3 GPIO_67_OE R/W | Set bit to enable GPIO67 as an output.
2 GPIO_66_OE R/W | Set bit to enable GPIO66 as an output.
1:0 Reserved R Reserved
Note: BF80_0908h: GPIO66-71; BF80_0909h: GPIO76-78; BF80_090Ah: GP1082-83; BF80_090Bh: GPIO
90-92
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TABLE 13: PlO[95:64] INPUT ENABLE REGISTER
(:;23?)?;58":1) P10[95:64] Input Enable Register
Bit Name R/W Description
31 GPIO_95_IE R/W | Set bit to enable GPIO95 as an input.
30 GPIO_94 IE R/W | Set bit to enable GPI094 as an input.
29 GPIO_93_IE R/W | Set bit to enable GPIO93 as an input.
28 GPIO_92_IE R/W | Set bit to enable GPIO92 as an input.
27 GPIO_91 IE R/W | Set bit to enable GPIO91 as an input.
26 GPIO_90_IE R/W | Set bit to enable GPIO90 as an input.
25:20 Reserved R Reserved
19 GPIO_83 IE R/W | Set bit to enable GPIO83 as an input.
18 GPIO_82_IE R/W | Set bit to enable GPIO82 as an input.
17:15 Reserved R Reserved
14 GPIO_78 IE R/W | Set bit to enable GPIO78 as an input.
13 Reserved R Reserved
12 GPIO_76_IE R/W | Set bit to enable GPIO76 as an input.
11:8 Reserved R Reserved
7 GPIO_71_IE R/W | Set bit to enable GPIO71 as an input.
6 GPIO_70_IE R/W | Set bit to enable GPIO70 as an input.
5 GPIO_69_IE R/W | Set bit to enable GPIO69 as an input.
4 GPIO_68_IE R/W | Set bit to enable GPIO68 as an input.
3 GPIO_67_IE R/W | Set bit to enable GPIO67 as an input.
2 GPIO_66_IE R/W | Set bit to enable GPIO66 as an input.
1:0 Reserved R Reserved
Note: BF80_0918h: GPIO66-71; BF80_0919h: GPIO76-78; BF80_091Ah: GP1082-83; BF80_091Bh: GPIO 90-

92

DS00002932A-page 12
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TABLE 14: PlO[95:64] OUTPUT STATE REGISTER
(;II?S%G(?:ZL;E) P10[95:64] Output State Register
Bit Name R/W Description
31 GPIO_95 _0OS R/W | Set bit to drive GPIO95 high. Clear bit to drive GPIO95 low.
30 GPIO 94 OS R/W | Set bit to drive GPIO94 high. Clear bit to drive GPIO94 low.
29 GPIO_93_0S R/W | Set bit to drive GPIO93 high. Clear bit to drive GPIO93 low.
28 GPIO_92 _0OS R/W | Set bit to drive GPI092 high. Clear bit to drive GPIO92 low.
27 GPIO 91 OS R/W | Set bit to drive GPIO91 high. Clear bit to drive GPIO91 low.
26 GPIO_90_0S R/W | Set bit to drive GPIO90 high. Clear bit to drive GPIO90 low.
25:20 |Reserved R Reserved
19 GPIO_83 0SS R/W | Set bit to drive GPIO83 high. Clear bit to drive GPIO83 low.
18 GPIO_82_0S R/W | Set bit to drive GPIO82 high. Clear bit to drive GPIO82 low.
17:15 | Reserved R Reserved
14 GPIO_78 _0OS R/W | Set bit to drive GPIO78 high. Clear bit to drive GPIO78 low.
13 Reserved R Reserved
12 GPIO_76_0OS R/W | Set bit to drive GPIO76 high. Clear bit to drive GPIO76 low.
11:8 | Reserved R Reserved
7 GPIO_71_0S R/W | Set bit to drive GPIO71 high. Clear bit to drive GPIO71 low.
6 GPIO_70_0OS R/W | Set bit to drive GPIO70 high. Clear bit to drive GPIO70 low.
5 GPIO_69_0S R/W | Set bit to drive GPIO69 high. Clear bit to drive GPIO69 low.
4 GPIO_68_0S R/W | Set bit to drive GPIO68 high. Clear bit to drive GPIO68 low.
3 GPIO_67_0OS R/W | Set bit to drive GPIO67 high. Clear bit to drive GPIO67 low.
2 GPIO_66_0S R/W | Set bit to drive GPIO66 high. Clear bit to drive GPIO66 low.
1:0 Reserved R Reserved
Note: BF80_0928h: GPIO66-71; BF80_0929h: GPI076-78; BF80_092Ah: GPI082-83; BF80_092Bh: GPIO

90-92
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TABLE 15:  PIO[95:64] INPUT STATE REGISTER

(Bils(?lgggil;;h) P10O[95:64] Input State Register
Bit Name R/W Description
31 GPIO_95 IS R/W | Read bit to determine input state of GPI095.
30 GPIO_9%4 IS R/W | Read bit to determine input state of GPI0O94.
29 GPIO_93_IS R/W | Read bit to determine input state of GP1093.
28 GPIO_92_IS R/W | Read bit to determine input state of GP1092.
27 GPIO_91 IS R/W | Read bit to determine input state of GPIO91.
26 GPIO_90_IS R/W | Read bit to determine input state of GP1090.
25:20 |Reserved R Reserved
19 GPIO_83 IS R/W | Read bit to determine input state of GPIO83.
18 GPIO_82_IS R/W | Read bit to determine input state of GP1082.
17:15 | Reserved R Reserved
14 GPIO_78_IS R/W | Read bit to determine input state of GPIO78.
13 Reserved R Reserved
12 GPIO_76_IS R/W | Read bit to determine input state of GPIO76.
11:8 |Reserved R Reserved
7 GPIO_71_IS R/W | Read bit to determine input state of GPIO71.
6 GPIO_70_IS R/W | Read bit to determine input state of GPIO70.
5 GPIO_69_IS R/W | Read bit to determine input state of GPIO69.
4 GPIO_68_IS R/W | Read bit to determine input state of GPIO68.
3 GPIO_67_IS R/W | Read bit to determine input state of GPIO67.
2 GPIO_66_IS R/W | Read bit to determine input state of GPIO66.
1.0 |Reserved R Reserved
Note: BF80_0938h: GPIO66-71; BF80_0939h: GPI076-78; BF80_093Ah: GPI082-83; BF80_093Bh: GPIO

90-92
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TABLE 16: PlO[95:64] PULL-UP ENABLE REGISTER
(;::08%66:4%% P10[95:64] Pull-Up Resistor Register
Bit Name R/W Description
31 GPIO_95 PUE R/W | Set bit to enable ~62k pull-up resistor on GPI095.
30 GPIO_94 PUE R/W | Set bit to enable ~62k pull-up resistor on GPI094.
29 GPIO_93_PUE R/W | Set bit to enable ~62k pull-up resistor on GPI093.
28 GPIO_92 PUE R/W | Set bit to enable ~62k pull-up resistor on GP1092.
27 GPIO_91 PUE R/W | Set bit to enable ~62k pull-up resistor on GPI091.
26 GPIO_90_PUE R/W | Set bit to enable ~62k pull-up resistor on GPIO90.
25:20 |Reserved R Reserved
19 GPIO_83 PUE R/W | Set bit to enable ~62k pull-up resistor on GPIO83.
18 GPIO_82_PUE R/W | Set bit to enable ~62k pull-up resistor on GP1082.
17:15 | Reserved R Reserved
14 GPIO_78 PUE R/W | Set bit to enable ~62k pull-up resistor on GPIO78.
13 Reserved R Reserved
12 GPIO_76_PUE R/W | Set bit to enable ~62k pull-up resistor on GPIO76.
11:8 |Reserved R Reserved
7 GPIO_71_PUE R/W | Set bit to enable ~62k pull-up resistor on GPIO71.
6 GPIO_70_PUE R/W | Set bit to enable ~62k pull-up resistor on GPIO70.
5 GPIO_69_PUE R/W | Set bit to enable ~62k pull-up resistor on GPIO69.
4 GPIO_68_PUE R/W | Set bit to enable ~62k pull-up resistor on GPIO68.
3 GPIO_67_PUE R/W | Set bit to enable ~62k pull-up resistor on GPIO67.
2 GPIO_66_PUE R/W | Set bit to enable ~62k pull-up resistor on GPIO66.
1.0 |Reserved R Reserved
Note: BF80_0948h: GPIO66-71; BF80_0949h: GPIO76-78; BF80_094Ah: GPI082-83; BF80_094Bh: GPIO
90-92

© 2019 Microchip Technology Inc.
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TABLE 17:

PIO[95:64] PULLDOWN ENABLE REGISTER

PI0O96_PDE
(BF80 0958h)

P10[95:64] Pull-Down Resistor Register

90-92

Bit Name R/IW Description
31 GPIO_95 PDE R/W | Set bit to enable ~62k pull-down resistor on GPI095.
30 GPIO_94 PDE R/W | Set bit to enable ~62k pull-down resistor on GPI094.
29 GPIO_93_PDE R/W | Set bit to enable ~62k pull-down resistor on GPIO93.
28 GPIO_92_PDE R/W | Set bit to enable ~62k pull-down resistor on GPI092.
27 GPIO_91 PDE R/W | Set bit to enable ~62k pull-down resistor on GPIO91.
26 GPIO_90_PDE R/W | Set bit to enable ~62k pull-down resistor on GPIO90.
25:20 |Reserved R Reserved
19 GPIO_83 PDE R/W | Set bit to enable ~62k pull-down resistor on GPIO83.
18 GPIO_82_PDE R/W | Set bit to enable ~62k pull-down resistor on GP1082.
17:15 | Reserved R Reserved
14 GPIO_78 PDE R/W | Set bit to enable ~62k pull-down resistor on GPIO78.
13 Reserved R Reserved
12 GPIO_76_PDE R/W | Set bit to enable ~62k pull-down resistor on GPIO76.
11:8 |Reserved R Reserved
7 GPIO_71_PDE R/W | Set bit to enable ~62k pull-down resistor on GPIO71.
6 GPIO_70_PDE R/W | Set bit to enable ~62k pull-down resistor on GPI070.
5 GPIO_69 _PDE R/W | Set bit to enable ~62k pull-down resistor on GP1069.
4 GPIO_68_PDE R/W | Set bit to enable ~62k pull-down resistor on GPI068.
3 GPIO_67_PDE R/W | Set bit to enable ~62k pull-down resistor on GPIO67.
2 GPIO_66_PDE R/W | Set bit to enable ~62k pull-down resistor on GPIO66.
1.0 |Reserved R Reserved
Note: BF80_0958h: GPIO66-71; BF80_0959h: GPIO76-78; BF80_095Ah: GP1082-83; BF80_095Bh: GPIO
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EXAMPLES

Read the Input State of PF7/GPIO71

1. Command Phase (SETUP Transaction): Send the following SETUP Register Read Command to Endpoint 0 of
the Hub Feature Controller to read the contents of registers 0xBF80_0938 (PI0[95:64] Input State register) which
contains the input state information for PF7/GP1071 (assuming that the GPIO was already configured as an input
in a previous command). See Table 18 and Figure 5.

TABLE 18: REGISTER READ SETUP COMMAND EXAMPLE

SETUP Parameter Value Note
bmRequestType 0xCO —
bRequest 0x04 —
wValue 0x0938 Last four bytes of the register address
windex 0xBF80 First four bytes of the register address
wlLength 0x0001 One register to be read
FIGURE 5: REGISTER READ SETUP TRANSACTION EXAMPLE

* Transaction [HIjl sEtuP  ADDR EIEGE|HEEN 1o R [BREGUESTH walue [WIRGEX] wiength
653 s 0xB4 B 0 |[o]D=H|[V [D] ox04 [0x0938]|0xBFS0 1 0x4B 2. 649 476 716
H H SETUP  ADDR [EIEI[CRES] Pkt Len Duration > Time Stamp
22218 0xB4 B 0 |oxo9| 8 133.333ns_| 200.660 ns 2.649 476 716

Packet | ¢E| DATAD | Data CRC16 | Pkt Len Duration > Time Stamp

| 22219 0xC3 C0O 04 38 0S5 80 BF 01 00|OxECS6 16 266.667 ns 333330 ns 2649 477 050
[ Packet |T | ACK Duration ime Time Stamp
| 22220 0x4B 100.000 ns 1.600 us 2 . 649 477 650

2. Data Phase (IN Transaction): The Hub Feature Controller sends the data bytes of length wLength starting from
the specified address after receiving an IN packet. The returned value is 0x80, which indicates that PF7/GPIO71

is high. See Figure 6.

FIGURE 6: REGISTER READ IN TRANSACTION EXAMPLE
* Transaction [H I ADDR
656 s 0x96 6 0 |[1]1 byte 0x4B 2. 649 521 650
H ¢ H I ADDR BB [CRESIPRILER Duration > Time Stamp
22225 = 0x96 6 0 [ox09| 8 133.333 ns | 366.660 ns 2. 649 521 650
D Bl DATA1 ‘I:]ata CRC16 Pkt Len Duration > Time Stamp
22226 0xD2 0x82F8| 10 166.667 ns_| 333.330 ns 2.649 522 150
Packet I, ¢ [ ACK Duration - Time Stamp
22227 | 0x4B 133.333 ns 11.166 us 2. 649 522 650

3. Status Phase (OUT Transaction): The Host sends an OUT packet to complete the USB Transfer. The Hub Fea-
ture Controller responds with a zero-length data packet. Refer to Figure 7.

FIGURE 7: REGISTER READ OUT TRANSACTION EXAMPLE
* Transaction H | ouT EN DP| [ ACK ]
657 0x37 1|0 bytes 0)(48 2 .649 533 816

Packet I, ¢ [ ouT ENDP Duration - Time Stamp
22223 " 0x37 6 0 0x09 8 133.333 ns 200.660 ns 2 .649 533 816
F'acket H DATAA ' Data CRC16 Pkt Len Duration s Time Stamp
22228 0xD2 0 bytes|0x0000 8 133.333 ns 332.660 ns 2 .649 534 150
Packet |T | ACK Duration Time Stamp
22230 0x4B 133.333 ns 2 .649 534 616

© 2019 Microchip Technology Inc. DS00002932A-page 17



AN2932

Write Registers to Set PF7/GPIO71 Output State as High

1. Command Phase (SETUP Transaction): Send the following SETUP Register Write Command to Endpoint 0 of
the Hub Feature Controller to write the contents of register 0OXBF80_0928 (PI0[95:64] Output State register). In
this example, PF7/GPIO71 is set high (assuming that the GPIO was already configured as an output in a previous
command). See Table 19 and Figure 8.

TABLE 19: REGISTER WRITE SETUP COMMAND EXAMPLE

SETUP Parameter Value Note
bmRequestType 0x40 —
bRequest 0x03 —
wValue 0x0928 Last 4 bytes of the register address
windex 0xBF80 First 4 bytes of the register address
wLength 0x0001 One register is to be read
FIGURE 8: REGISTER WRITE SETUP TRANSACTION EXAMPLE

* Transaction [HIJ SetuP  ADDR EIEE|HEEN To R [BREGUESH wValue [WIRdEX] wLength
572 5 0xB4 B 0 |[o]H-=D| Vv [D] 0x03 [0x0928|0xBF80 1 0x4B 2.322723 832
H ¢ Bl seEtuP  ApDR [EIBGI[CRES PR LER Duration Time Stamp
19445 s 0xB4 B 0 |ox09| s 133.333ns_| 200.660 ns 2322723832
[ Packet |”¢ [ DaTAD § Data CRC16 PktlLen Duration Time Stamp
T [ 0xC3 [40 03 28 09 80 BF 01 00[0x329C| 16 266.567 ns | 333.330 ns 2.322 724 166

Packet |T 5 [ ACK Duration i Time Stamp
19447 | | 0x4B 51 100.000 ns 1.766 us 2 322724 766

2. Data Phase (OUT Transaction): The Host sends the data byte to set 0xBF80_0928 = 0x80 from the specified
address after sending the OUT packet to set the PF7/GPIO71 output as high. Refer to Figure 9.

FIGURE 9: REGISTER WRITE OUT TRANSACTION EXAMPLE

* 2 Transactions [H ouT ENDP NAK
573-574 s 0x87 B 0 |[1]1 byte 0x5A i 2.322726 532
[ Packet [, ¢ [ ouT ENDP Duration Time Stamp
[ 19448 |7 [ oxs7 6 0 | 0x09 8 133.333 ns | 200.660 ns 2. 322726 532
H ¢ HIl DATA1 ‘Daia [CRE16]PkiLen Duration Time Stamp
19449 s 0xD2 80 |oxs2Frs| 10 166.667 ns_| 333.330 ns 2 .322 726 866
T o NAK  |[PKILER Duration i Time Stamp
19450 s 0x5A 6 100.000 ns 41.800 us 2.322 727 366

3. Status Phase (OUT Transaction): The Host sends an IN packet to complete the USB Transfer. The Hub Feature
Controller responds with a zero-length data packet. See Figure 10.

FIGURE 10: REGISTER WRITE IN TRANSACTION EXAMPLE
* Transaction [H I ADDR
577 s 0x96 B 0 0x5A 2.322803 500
H ¢ H I ADDR BB [CRESIPRILER Duration Time Stamp
19458 s 0x96 B 0 |ox09| 10 166.667 ns_ | 333.330 ns 2.322 803 500

T o NAK  |[PKILER Duration i Time Stamp
19459 s 0x5A B 133.333 ns 22.900 us 2 .322 804 000
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GPIO DEFAULT STATES

Many applications may require a particular default state (such as input with a pull-up or pull-down enabled, or output
with drive high or drive low). If particular GPIO default states are required, these can be assigned to the pin via OTP
configuration patch.

Use the following simplified guide to manually create an OTP patch.

Step 1: String together as many register WRITE_BYTE, SET_BIT, or CLEAR_BIT commands as required for the appli-
cation. See Table 20, Table 21, and Table 22.

The WRITE_BYTE command sets all bits within the register to the exact value selected.
TABLE 20: WRITE_BYTE COMMAND

Set Address .
Command Register Address CMD Length Value(s)
80h XXh XXh XXh XXh FEh 00h 01h XXh

The SET_BIT command on works as a mask which sets the bits = 1 within the register and leaves bits = 0 untouched.
TABLE 21: SET_BIT COMMAND

Set Address .
Command Register Address CMD Length Value(s)
80h XXh XXh XXh XXh FEh 01h 01h XXh

The CLEAR_BIT command on works as a mask which clears the bits = 1 within the register and leaves bits = 0
untouched.

TABLE 22: CLEAR_BIT COMMAND

Set Address .
Command Register Address CMD Length Value(s)
80h XXh XXh XXh XXh FEh 02h 01h XXh

Note: Refer to AN2935 Configuration of USB7202/USB7206/USB725x for a complete explanation on the OTP
command structures.

Step 2: Add one “FFh” byte at the end of all of the commands to terminate the sequence of commands.
Step 3: The patch can be saved in basic binary format with a ‘.cfg’ file extension
Step 4: Program configuration file to the hub using MPLAB Connect Configurator tool. See Example 1.

EXAMPLE 1: SET GPIO 70 TO OUTPUT AND DRIVE HIGH BY DEFAULT FOR USB72XX

USB72xx GPIO70 Output Enable Register is BF80_0908h, and bit offset is 6. (Hence, 40h is used to select only bit
6 for modification.) Use the SET_BIT command to ensure that other bits within the register are not affected.

80 BF 80 09 08 FE 01 01 40

USB72xx GPIO1 Output State Register is BF80_0928h, and bit offset is 6. (Hence, 40h is used to select only bit 6 for
modification.) Use the SET_BIT command to ensure that other bits within the register are not affected.

80 BF 80 09 28 FE 01 01 40

Complete OTP Patch binary data with ‘FFh’ byte to end the series of commands:
80 BF 80 09 08 FE 01 01 40 80 BF 80 09 28 FE 01 01 40 FF

Note:  The order of these two register commands is not critical. The end result is the same if they are reversed.
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GPIO CONTROL VIA SMBUS INTERFACE

GPIOs may be controlled from an embedded MCU/SoC through the hub SMBus slave interface. Note that the hub must
be specifically configured to enable the SMBus slave interface. Not all configuration modes have an available SMBus
slave interface.

The GPIOs can be controlled in either the Configuration stage (SOC_CFG) or during the hub runtime stage, after issuing
the AAh 56h 00h command within the SOC_CFG stage, which instructs the hub to enter the active runtime stage with
the SMBus slave interface still active. The SMBus address during SOC_CFG is 2Dh, while the address during runtime
is 2Ch.See Example 2 and Example 3.

Note: OTP memory is loaded after the SOC_CFG stage, while the hub is transitioning into the runtime stage. Any
changes made to registers will be overwritten if those same registers are manipulated in OTP configura-
tion. Refer to AN2935 Configuration of USB7202/USB7206/USB725x for a complete explanation on the
SMBus command structures.

EXAMPLE 2: USB72XX SET GPIO 70 TO OUTPUT AND DRIVE HIGH (DURING RUNTIME STAGE)
Send ‘USB Attach with SMBus’ command to exit configuration stage and enter hub runtime stage
5A AA 56 00, Slave address 2Dh

GPIO1 Direction Register is BF80_0908h, and bit offset is 6.
58 00 00 07 00 01 BF 80 09 28 40 // Write BF80_0908h = 40h, Slave address 2Ch
58 99 37 00 // Register Access Command, Slave address 2Ch

GPIO1 Output Register is BF80_0928h and bit offset is 6.
58 00 00 07 00 01 BF 80 09 28 40 // Write BF80_0928h = 40h, Slave address 2Ch
58 99 37 00 // Register Access Command, Slave address 2Ch

EXAMPLE 3:  USB5806 SET GPIO 71 TO INPUT AND READ INPUT STATE (DURING RUNTIME
STAGE)

Send ‘USB Attach with SMBus’ command to exit configuration stage and enter hub runtime stage
5A AA 56 00, Slave address 2Dh

GPIO1 Direction Register is BF80_0918h and bit offset is 7.
58 00 00 07 00 01 BF 80 09 18 80 // Write BF80_0918h = 80h, Slave address 2Ch
58 99 37 00 // Register Access Command, Slave address 2Ch

GPIO1 Input Register is BF80_0938h and bit offset is 7.
58 00 00 06 01 01 BF 80 09 38/ Read BF80_0938h, Slave address 2Ch
58 99 37 00 // Register Access Command, Slave address 2Ch
58 00 06 // Return value is placed in hub memory offset 00h 06h
59 80 XX // Read return value, Slave address 2Ch, Ignore the 80h Byte, XXh is the returned value.
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APPENDIX A: APPLICATION NOTE REVISION HISTORY

TABLE A-1:  REVISION HISTORY

Revision Level and Date

Section/Figure/Entry

Correction

DS00002932A (3-18-2019)

All

Initial release
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THE MICROCHIP WEBSITE

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

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

» Business of Microchip — Product selector and ordering guides, latest Microchip press releases, listing of
seminars and events, and 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 website 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
document.

Technical support is available through the website at: http://microchip.com/support
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