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Introduction

Protouch2 MAC SDK allows the user to access the USB2530 family of Microchip hubs. It can also be used for exercising
unique features like FlexConnect, GPIO, SPI, UART and I2C bridging on top of the hub functionality.
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Legal Information

Software License Agreement

(c) 2004 - 2015 Microchip Technology Inc.

Microchip licenses this software to you solely for use with Microchip products. The software is owned by Microchip and its
licensors, and is protected under applicable copyright laws. All rights reserved.

SOFTWARE IS PROVIDED "AS IS" MICROCHIP EXPRESSLY DISCLAIMS ANY WARRANTY OF ANY KIND, WHETHER
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY,
FITNESS FOR A PARTICULAR PURPOSE, OR NON-INFRINGEMENT. IN NO EVENT SHALL MICROCHIP BE LIABLE
FOR ANY INCIDENTAL, SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES, LOST PROFITS OR LOST DATA,
HARM TO YOUR EQUIPMENT, COST OF PROCUREMENT OF SUBSTITUTE GOODS, TECHNOLOGY OR SERVICES,

ANY CLAIMS BY THIRD PARTIES (INCLUDING BUT NOT LIMITED TO ANY DEFENSE THEREOF), ANY CLAIMS FOR
INDEMNITY OR CONTRIBUTION, OR OTHER SIMILAR COSTS.

To the fullest extent allowed by law, Microchip and its licensors liability shall not exceed the amount of fees, if any, that you
have paid directly to Microchip to use this software.

MICROCHIP PROVIDES THIS SOFTWARE CONDITIONALLY UPON YOUR ACCEPTANCE OF THESE TERMS.
Trademark Information

The Microchip name and logo, the Microchip logo, MPLAB, and PIC are registered trademarks of Microchip Technology
Incorporated in the U.S.A. and other countries.

PICDEM and PICtail are trademarks of Microchip Technology Incorporated in the U.S.A. and other countries.

Microsoft, Windows, Windows Vista, and Authenticode are either registered trademarks or trademarks of Microsoft
Corporation in the United States and/or other countries.

SD is a trademark of the SD Association in the U.S.A and other countries



Protouch2 USB2530 MAC SDK User

Package Content

mac: This Folder contains the pt2lib xcode project
« pt2lib.xcodeproj

src: This Folder contains source code for library(lib_src) and sample application (app_src)
« lib_src

* MchpUSBiInterface.cpp

* MchpUSBInterface.h

« typedef.h

* USB2530_SpiFlash.cpp

« USB2530_SpiFlash.h

» USBHubAbstraction.cpp

* USBHubAbstraction.h

* app_src
* FlexConnect.cpp

* gpio.cpp

* i2c_bridging.cpp

« OTP_Programmer.cpp
* register_rw.cpp

* spi_bridging.cpp

« uart_bridging.cpp
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A List of APIs
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Device Open / Close APIs

Functions
Name Description
A MchpUsbOpenID Open the device handle.
@ MchpUsbClose Close the device handle.
Description

MchpUsbClose Function

This section covers APIs which enable open / close of the device. Before issuing any command to the device, the handle

needs to be opened first.

MchpUsbOpenID Function

C

HANDLE MchpUsbOpenl I
Ul NT16 wWI D,
Ul NT16 wPl D

)

Description

This API will return handle to the first instance of the HUB VID & PID matched device.

Preconditions

* None.
Parameters
Parameters Description
wVID Vendor ID(VID) of the Hub.
wPID Product ID(PID) of the Hub.
Returns

HANDLE of the Vendor ID and Product ID matched hub - for success

INVALID_HANDLE_VALUE (Call GetMchpUsbLastErr for more details) - for failure

Remarks

None

Example

CHAR szt ext[2048];

HANDLE hDevi ce = | NVALI D_HANDLE_ VALUE;
Ul NT32 dwError;

hDevi ce = MchpUsbOpenl D( 0x424, 0x1234);
i f (1 NVALI D_HANDLE _VALUE == hDevi ce)

printf ("Error, %94xn", dwError);
exit (1);

printf("Device Opened successfullyn");
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MchpUsbClose Function

Cc

BOOL MchpUsbC ose(
HANDLE Devl D
)

Description
This API will close the handle for device specified in the call.
Preconditions

MchpUsbOpenID should be called before calling this API

Parameters

Parameters Description

DevID Handle to the device - Return value of MchpUsbOpenID.
Returns

TRUE - for Success;
FALSE - for Failure

Remarks

None

Example

hDevi ce = MchpUsbQpenl D(0x424, 0x1234);
i f (1 NVALI D_HANDLE_VALUE == hDevi ce)

printf ("Error, %®4xn",dwError);
exit (1);

printf("Device Opened successfullyn");

i f (FALSE == MchpUsbd ose(hDevice))

{
dwError = MchpUsbGet Last Err (hDevi ce) ;
printf ("Error, %94x", dwError);
exit (1);

}

MchpUsbClose Function
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GPIO Bridging APIs

Functions
Name Description
A MchpUsbConfigureGPIO This API configures the specified PIO line for general purpose input/output
(GPIO)
e MchpUsbGpioGet Get the state of the specified GPIO pin
v MchpUsbGpioSet Set the state of the specified GPIO pin
Description

This APIs are used for low level control of GPIO pins in Microchip USB hubs. User can configure the direction, pull up /
down, read data & write data to any GPIO.

MchpUsbConfigureGPIO Function

C

BOOL MchpUsbConfi gur eGPl
HANDLE Devl D,
Ul NT8 PI ONunber

)
Description

This API configures the specified PIO line for general purpose input/output (GPIO).
Preconditions

MchpUsbOpenlD should be called before calling this API

Parameters

Parameters Description

DevID Handle to the device

PIONumber The GPIO pin number to be configured as GPIO mode.
Returns

TRUE - for Success;
FALSE - (Call GetMchpUsbLastErr for more details) - for failure

Remarks

Example
CHAR szt ext[2048];

HANDLE hDevi ce = | NVALI D_HANDLE_ VALUE;

Ul NT32 dwError;

hDevi ce = MchpUsbQpenl D(0x424, 0x1234);
i f (1 NVALI D_HANDLE_VALUE == hDevi ce)

dwError = MchpUsbGet Last Err (hDevi ce);
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printf ("Error, %94xn",dwError);
exit (1)

printf("Device Qpened successfullyn");
[/ Configure pin nunber 11 as GPI O

i f (FALSE ==MchpUsbConfi gur eGPl O hDevi ce, 11))
{

dwError = MchpUsbGet Last Err ( hDevi ce);
printf ("Failed to open the device Error, %94x", dwError);

exit (1);

MchpUsbGpioGet Function

C

BOOL MchpUsbGpi 0Get (
HANDLE Devl D,
Ul NT8 PI ONunber,
U NT8* Pinstate

)

Description

This API gets the state of the specified GPIO pin. The direction of the GPIO pin referred in PIONumber is set to IN in this

function.

Preconditions

MchpUsbOpenID should be called before calling this API

PIN should be configured as GPIO mode before calling this API.

Parameters
Parameters Description
DevID Handle to the device
PIONumber The GPIO pin number from which to read the pin state
Pinstate 1 = Pin state is High
0 = Pin state is Low
Returns

TRUE - for Success;
FALSE - (Call GetMchpUsbLastErr for more details) - for failure

Remarks

Example

hDevi ce = MchpUsbQpenl D(0x424, 0x1234);
i f (1 NVALI D_ HANDLE VALUE == hDevi ce)
{
printf ("Error, %94xn",dwError);
exit (1);

printf("Device Opened successfully");

/] Get status of pin nunber gpio 11
byData = 0x00;
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[/ Configure pin nunber 11 as GPI O

i f (FALSE ==MchpUsbConfi gur eGPl O hDevi ce, 11))

{
dwError = MchpUsbGet Last Err ( hDevi ce);
printf ("Failed to open the device Error, ¥%94x", dwError);
exit (1);

}

/1 GPI O set

int Pl ONunber =11;

i nt Pl NSt at e=0;

i f (FALSE == MchpUsbGpi oGet (hDevi ce, Pl ONunber, &Pl NSt at e) )

{
dwError = MchpUsbGet Last Err ( hDevi ce);
exit (1);
}
MchpUsbGpioSet Function
C

BOOL MchpUsbGpi oSet (
HANDLE Devl D,
Ul NT8 PI ONunber,
Ul NT8 Pinstate

)
Description

This API sets the state of the specified GPIO pin with the state mentioned in Pinstate. The GPIO pin direction is set to OUT
in this function.

Preconditions

MchpUsbOpenlID should be called before calling this API
PIN should be configured as GPIO mode before calling this API.

Parameters
Parameters Description
DevID Handle to the device
PIONumber The GPIO pin number from which to write the pin state
Pinstate 1 = Pin state is High
0 = Pin state is Low
Returns

TRUE - for Success;
FALSE - (Call GetMchpUsbLastErr for more details) - for failure

Remarks
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Example

hDevi ce = MchpUsbOpenl D( 0x424, 0x1234);
i f (1 NVALI D_HANDLE_VALUE == hDevi ce)

printf ("Error, %®4xn",dwError);
exit (1);

printf("Device Opened successfully");

/1 Toggl e Pl ONunber 11

[/ Configure pin nunber 11 as GPI O

i f (FALSE ==MchpUsbConfi gur eGPl Q(hDevi ce, 11))

{
dwError = bMhpUsbGet Last Err (hDevi ce);
printf ("Failed to open the device Error, %94x", dwError);
exit (1);

}

/1 GPI O set

int Pl ONunber=11;
int PINState=1;
if (FALSE == MchpUsbGpi 0Set (hDevi ce, Pl ONunber, PI NSt at e) )
{
dwError = MchpUsbCet Last Err (hDevi ce);

exit (1);

4-10



4.3 XDATA Bridging APIs Protouch2 USB2530 MAC SDK User MchpUsbRegisterRead Function

XDATA Bridging APIs

Functions
Name Description
A MchpUsbRegisterRead Read the XDATA register(s) in the XDATA space of of internal registers.
@ MchpUsbRegisterWrite Write to the XDATA register (s) in the XDATA space of the internal registers.
Description

This section lists the APIs that enable read / write of register space in Microchip USB hubs.

MchpUsbRegisterRead Function

C
BOOL MchpUsbRegi st er Read(
HANDLE Devl D,
U NT16 Regi st er Addr ess,
U NT16 Byt esToRead,
Ul NT8* | nput Dat a
)
Description

This API for Read the XDATA register(s) in the XDATA space of internal registers. This API also does the following: 1)
Checks for the correct device handle before reading the registers 2) Checks for the proper buffer length

Preconditions

MchpUsbOpenID should be called before calling this API

Parameters
Parameters Description
DevID Handle to the device. Before calling this API ,the caller must acquire the device
handle by calling appropriate API.
RegisterAddress Start Address(in the XDATA space) from where Read operation starts
BytesToRead Number of bytes to be read
InputData Pointer to the buffer where data from XDATA registers will be stored.Caller
must allocate memory for the buffer to accommodate the number of bytes to be
read.
Returns

TRUE - for Success; FALSE - (Call GetMchpUsbLastErr for more details) - for failure

Remarks

None

Example

hDevi ce = MchpUsbQpenl D( 0x424, 0x1234);
i f (1 NVALI D_HANDLE_VALUE == hDevi ce)

printf ("Error, %94xn", dwkrror);
exit (1);

printf("Device Opened successfully");
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Ul NT8 byDat a 0x55;

Ul NT16 wAddr 0x4800;

printf("Xdata Wite operation, Wite 0x%02x in 0x%04xn", byDat a, wAddr) ;
i f (FALSE ==MchpUsbRegi ster Wi te(hDevi ce, wAddr, 1, &yDat a))

dwError = MchpUsbGet Last Err (hDevi ce);
printf ("Failed to open the device Error, %94x", dwError);
exit (1);

cout << "Success :Xdata Wite operation”;
byData = 0x00;

cout << "Xdata Read operation";
i f (FALSE ==MchpUsbRegi st er Read( hDevi ce, wAddr, 1, &yDat a) )

dwError = MchpUsbGet Last Err (hDevi ce);
printf ("Error, %94xn", dwError);
exit (1);

cout << "Success : Xdata Read operation”;
printf("Xdata Read value is %92x from 0x%94x n", byDat a, wAddr ) ;

MchpUsbRegisterWrite Function

C
BOOL MchpUsbRegi ster Wit e(
HANDLE Devl D,
U NT16 Regi st er Addr ess,
U NT16 BytesToWite,
Ul NT8* Qut put Dat a
)
Description

This API for Write to the XDATA register(s) in the internal registers. This APl also does the following: 1) Checks for the
correct device handle before reading the registers 2) Checks for the proper buffer length

Preconditions

MchpUsbOpenID should be called before calling this API

Parameters
Parameters Description
DevID Handle to the device. Before calling this API ,the caller must acquire the device
handle by calling appropriate API.
RegisterAddress Start Address(in the XDATA space) from where Write operation starts
BytesToWrite Number of bytes to be write
OutputData Pointer to the buffer containing data to write to XDATA registers.
Returns

TRUE - for Success; FALSE - (Call GetMchpUsbLastErr for more details) - for failure

Remarks
None

Example
hDevi ce = MchpUsbQpenl D(0x424, 0x1234);
i f (1 NVALI D_HANDLE_VALUE == hDevi ce)

printf ("Error, %94xn", dwkrror);
exit (1)

printf("Device Opened successfully");
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Ul NT8 byDat a 0x55;

Ul NT16 wAddr 0x4800;

printf("Xdata Wite operation, Wite 0x%02x in 0x%04xn", byDat a, wAddr) ;
i f (FALSE ==MchpUsbRegi ster Wi te(hDevi ce, wAddr, 1, &yDat a))

dwError = MchpUsbGet Last Err (hDevi ce) ;
printf ("Failed to open the device Error, %94x", dwError);
exit (1);

cout << "Success :Xdata Wite operation”;
byData = 0x00;

cout << "Xdata Read operation";
i f (FALSE ==MchpUsbRegi st er Read( hDevi ce, wAddr, 1, &yDat a) )

dwError = MchpUsbGet Last Err (hDevi ce) ;
printf ("Error, %94xn", dwError);
exit (1);

cout << "Success : Xdata Read operation";
printf("Xdata Read value is %92x from Ox%®4x n", byDat a, wAddr) ;
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12C Bridging APIs

Functions
Name Description
A MchpUsbl2CSetConfig Set 12C config parameters
@ MchpUsbI2CRead 12C read through the 12C pass-through interface of USB device
A MchpUsbI2CWrite 12C write through the 12C pass-through interface of USB device
@ MchpUsbI2CTransfer 12C read and write through the 12C pass-through interface of USB device
Description

Microchip USB hubs facilitate USB-12C bridging through USB control point of the embedded USB device (5th port).

MchpUsbI2CSetConfig Function

C

BOOL MchpUsbl 2CSet Conf i g(
HANDLE Devl D,
I NT CRVal ue,
I NT nVal ue

)
Description

This function enables 12C pass-through and the clock rate of the 12C Master device.
Preconditions

MchpUsbOpenlID should be called before calling this API

Parameters
Parameters Description
DevID Handle to the device
CRValue Clock Rate value of the 12C clock if nValue is zero.
nValue 1 =62.5Khz
2 = 235KHz
3 = 268KHz
4 = 312kHz
5 = 375KHz
Other values are Reserved. CRValue is dont care if nValue is nonzero.
Returns

TRUE - for Success;
FALSE - (Call GetMchpUsbLastErr for more details) - for failure

Example
CHAR szt ext[2048];

HANDLE hDevi ce = | NVALI D_HANDLE VALUE;

Ul NT32 dwError;
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hDevi ce = MchpUsbOpenl D( 0x424, 0x1234);
i f (1 NVALI D_HANDLE_VALUE == hDevi ce)

dwError = MchpUsbGet Last Err (hDevi ce) ;
printf ("Error, %®4xn",dwError);
exit (1);

printf("Device Opened successfullyn");
INT i ClockRate = 1; //62.5 KHz

/| To Read EEPROM AT24C04
/1 Set desired value in clock
i f (FALSE == MchpUsbl 2CSet Confi g( hDevi ce, 0, i C ockRat e))

dwError = MchpUsbGet Last Err (hDevi ce) ;
printf("Error: MhpUsbl 2CSet Confi g- %®94xn", (unsi gned int)dwError);
exit (1);

MchpUsbl2CRead Function

Cc

BOOL MchpUsbl 2CRead(
HANDLE Devl D,
I NT Byt esToRead,
Ul NT8* | nput Dat a,
Ul NT8 Sl aveAddr ess

)
Description

This API performs an 12C read through the 12C pass-through interface of USB device.
Preconditions

MchpUsbOpenID should be called before calling this API

Parameters
Parameters Description
DevID Handle to the device
BytesToRead Number of bytes to be read. Maximum value can be 512.
InputData Pointer to the Buffer containing 12C read data
SlaveAddress I12C Slave address

Returns

TRUE - for Success;
FALSE - (Call GetMchpUsbLastErr for more details) - for failure

Example
CHAR szt ext[2048];

HANDLE hDevi ce = | NVALI D _HANDLE VALUE;
Ul NT32 dwError;

hDevi ce = MchpUsbOpenl D( 0x424, 0x1234);
i f (1 NVALI D_HANDLE_VALUE == hDevi ce)
{
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dwError = MchpUsbGet Last Err ( hDevi ce);
printf ("Error, %®4xn",dwError);
exit (1);

printf("Device OQpened successfullyn");
INT i dockRate = 1; //62.5 KHz

/| To Read EEPROM AT24C04

/1 Set desired value in clock

i f (FALSE == MchpUsbl 2CSet Confi g( hDevi ce, 0, i C ockRat e))
{

dwError = MhpUsbGet Last Err (hDevi ce);
printf("Error: MhpUsbl 2CSet Confi g- %04xn", (unsi gned int)dwError);
exit (1);

/I Read 512 bytes
U NT8 byReadDat a[ 512] ;
i f (FALSE == MchpUsbl 2CRead( hDevi ce, 512, &yReadDat a[ 0] , 0x50) )

dwError = MchpUsbGet Last Err (hDevi ce) ;

printf("Failed to Read- %®94xn", (unsigned int)dwError);
exit (1);

MchpUsbI2CWrite Function

C
BOOL MchpUsbl 2CWi t e(
HANDLE Devl D,
I NT BytesToWite,
Ul NT8* Qut put Dat a,
Ul NT8 Sl aveAddr ess
)
Description

This API performs an 12C write through the 12C pass-through interface of USB device.

Preconditions

MchpUsbOpenID should be called before calling this API

MchpUsbI2CWrite Function

Parameters
Parameters Description
DevID Handle to the device
BytesToWrite Number of bytes to be write. Maximum value can be 512.
OutputData Pointer to the Buffer containing 12C data to be written
SlaveAddress I12C Slave address

Returns

TRUE - for Success;
FALSE - (Call GetMchpUsbLastErr for more details) - for failure

Example
CHAR szt ext[2048] ;

HANDLE hDevi ce = | NVALI D_HANDLE VALUE;

Ul NT32 dwError;
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hDevi ce = MchpUsbOpenl D( 0x424, 0x1234);
i f (1 NVALI D_HANDLE_VALUE == hDevi ce)

dwError = MchpUsbGet Last Err (hDevi ce) ;
printf ("Error, %®4xn",dwError);

exit (1);

printf("Device Opened successfullyn");

INT i dockRate = 1; //62.5 KHz

// To Read EEPROM AT24C04

/1 Set desired value in clock

i f (FALSE == MchpUsbl 2CSet Confi g( hDevi ce, 0, i C ockRat e))

dwError = MchpUsbGet Last Err (hDevi ce) ;
printf("Error: MhpUsbl 2CSet Confi g- %®94xn", (unsi gned int)dwError);

exit (1);
}
U NT8 byWiteData[9];

/] Set start address
byWiteData[ 0] = 0x00;

i f (FALSE== MchpUsbl 2CW i t e(hDevi ce, 9, (BYTE *) &yW i t eDat a, 0x50))

dwError = MchpUsbGet Last Err (hDevi ce);
printf("Failed to wite- %94xn", (unsigned int)dwError);

exit (1);

MchpUsbl2CTransfer Function

C

BOOL MchpUsbl 2CTr ansf er (
HANDLE Devl D,
BOOL bDirection,
Ul NT8* pbyBuffer,
U NT16 wDat alLen,
U NT8 bySl| aveAddress,

BOCOL bStart,
BOCOL bSt op,
BOOL bNack
)
Description

This API performs an 12C read and write through the 12C pass-through interface of USB device.

Preconditions

MchpUsbOpenID should be called before calling this API

Parameters

Parameters
DevID
bDirection

pbyBuffer

Description
Handle to the device

0 : 12C Write
1:12C Read

12C Write - Pointer to the buffer which contains the data to be sent over 12C
12C Read - Pointer to the buffer to which the data read from 12C will be stored.
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DataLength

bySlaveAddress
bStart

bStop

bNack

Returns
TRUE - for Success;

Protouch2 USB2530 MAC SDK User MchpUsbl2CTransfer Function

12C Write - Number of bytes to write

I12C Read - Number of bytes to read

Maximum value can be 512 .

Slave address of the 12C device

Indicates whether the start condition needs to be generated for this transfer,
useful when combining single transfer in multiple API calls to handle large data.
TRUE (Generates Start condition)

FALSE( Does not generate Start condition)

Indicates whether the stop condition needs to be generated for this transfer,
useful when combining single transfer in multiple API calls to handle large data.
TRUE (Generates Stop condition)

FALSE( Does not generate Stop condition)

Indicates whether the last byte should be NACK'ed for this transfer.

TRUE (Generates NACK condition for the last byte of the transfer)

FALSE( Does not generate NACK condition)

FALSE - (Call GetMchpUsbLastErr for more details) - for failure

Example
CHAR szt ext [ 2048];

HANDLE hDevice = | NVALI D_HANDLE_VALUE;

Ul NT32 dwError;

hDevi ce = MchpUsbOpenl D( 0x424, 0x1234);
i f (1 N\VALI D_HANDLE_VALUE == hDevi ce)

dwError = MchpUsbGet Last Err (hDevi ce) ;
printf ("Error, 9%94xn", dwError);

exit (1);

printf("Device OQpened successfullyn");

INT i ClockRate = 1; //62.5 KHz

/ To Read EEPROM AT24C04

f (FALSE == MchpUshbl 2CSet Confi g( hDevi ce, 0, i Cl ockRat e))

/
/1 Set desired value in clock
i
{

dwError = MchpUsbGet Last Err ( hDevi ce);
printf("Error: MhpUsbl 2CSet Confi g- %®4xn", (unsi gned int)dwError);

exit (1);

}
/1 For i2c eeprom at24c04 ,read 10 bytes

Ul NT8 byData[ 512] ;

U NT8 byBytetoWite = 0x00; //Wite address first
i f (FALSE == MchpUsbl 2CTr ansf er (hDevi ce, 0, byBytetoWite, 1, 0x50, 1, 1, 0))

dwError = MchpUsbGet Last Err ( hDevi ce);

printf("Error: 12C Transfer

exit (1);
// Read 10 bytes
if
{

Fai | ed- 9%®94xn", (unsi gned int)dwError);

(FALSE == MchpUsbl 2CTr ansf er (hDevi ce, 1, byDat a[ 0], 10, 0x50, 1, 1, 1))

dwError = MchpUsbGet Last Err ( hDevi ce);

printf("Error: |12C Transfer

exit (1);

Fai | ed- 9%®94xn", (unsi gned int)dwError);
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SPI Bridging APIs

Functions
Name Description
A MchpUsbSpiSetConfig This API enables/disables the SPI interface.
@ MchpUsbSpiFlashRead This API performs read operation from SPI Flash.
A MchpUsbSpiFlashWrite This API performs write opeartion to SPI Flash memory.
- MchpUsbSpiTransfer This API performs read/write operation to the SPI Interface.
Description

This section lists all the USB-SPI bridging APlIs.

MchpUsbSpiSetConfig Function

C

BOOL MchpUsbSpi Set Confi g(
HANDLE Devl D,
I NT EnterExit

)
Description

This API enables/disables the SPI interface. If SPI control register is not edited by the user then this function would put SPI
in default mode i.e, modeO and dual_out_en = 0. Speed is dependant totally on the strap options.

A INT variable EnterExit is used to identify if it is pass thru enter or exit.

Preconditions

MchpUsbOpenlID should be called before calling this API

Parameters
Parameters Description
DevID Handle to the device
EnterExit Pass thru Enter or exit option
1 : Pass thru Enter;
0 : Pass thru Exit;
Returns

TRUE - for Success;
FALSE - (Call GetMchpUsbLastErr for more details) - for failure

Example
CHAR szt ext[2048];

HANDLE hDevi ce = | NVALI D_HANDLE_VALUE;
Ul NT32 dwError;

hDevi ce = MchpUsbOpenl D( 0x424, 0x1234);
i f (1 NVALI D_HANDLE_VALUE == hDevi ce)
{
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dwError = MchpUsbGet Last Err ( hDevi ce);
printf ("Error, %®4xn",dwError);
exit (1);

printf("Device OQpened successfullyn");

/[l Enter into SPI Pass thru
i f (FALSE == MchpUsbSpi Set Confi g( hDevi ce, 1))

dwError = MchpUsbGet Last Err ( hDevi ce);
printf("MhpUsbSpi Set Config Fail ed- %®4xn", (unsi gned int)dwError);
exit (1);

MchpUsbSpiFlashRead Function

C

BOOL MchpUsbSpi Fl ashRead(
HANDLE Devl D,
U NT32 Start Addr,
Ul NT8* | nput Dat a,
U NT32 Byt esToRead

)
Description

This API reads bytes of data mentioned in the BytesToRead parameter from the SPI Flash memory region of the device
starting at address mentioned in the StartAddr parameter. Before reading from SPI Flash,it will check for correct device
Handle and Proper buffer length.

Preconditions

MchpUsbOpenlID should be called before calling this API

Parameters
Parameters Description
DevID Handle to the device
StartAddr Start Address of the SPI Flash from where read operation starts.
InputData Pointer to the Buffer which contains the data to be read.
BytesToRead No of Bytes to be read.

Returns

TRUE - for Success;
FALSE - (Call GetMchpUsbLastErr for more details) - for failure

Example
CHAR szt ext [ 2048];

HANDLE hDevice = | NVALI D_HANDLE_VALUE;

Ul NT32 dwError;

hDevi ce = MchpUsbQpenl D(0x424, 0x1234);

i f (1 NVALI D_HANDLE_VALUE == hDevi ce)
dwError = MchpUsbGet Last Err ( hDevi ce);
printf ("Error, %®4xn",dwError);
exit (1);

printf("Device Opened successfullyn");
BYTE byReadFi r nwar eDat a[ 64 * 1024] ;
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i f (FALSE == MchpUsbSpi Fl ashRead( hDevi ce, 0x0000, &byReadFi r mnar eDat a[ 0] , 0x0064))

dwError = MchpUsbGet Last Err ( hDevi ce);
printf ("nError: Read Failed %®4xn", dwError);
exit (1);

MchpUsbSpiFlashWrite Function

C

BOOL MchpUsbSpi Fl ashWit e(
HANDLE Devl D,
Ul NT32 Start Addr,
Ul NT8* Qut put Dat a,
U NT32 BytesToWite

)
Description

This API writes bytes of data as mentioned in the BytesToWrite parameter to the SPI Flash memory region from memory
location as specified in StartAddr. Before Writing to SPI Flash,it will check for correct device Handle and Proper buffer length.

Preconditions

MchpUsbOpenlD should be called before calling this API

Parameters
Parameters Description
DevID Handle to the device
StartAddr Start Address of the SPI Flash from where write operation starts.
OutputData Pointer to the Buffer which contains the data to be written.
BytesToWrite No of Bytes to be written.

Returns

TRUE - for Success;
FALSE - (Call GetMchpUsbLastErr for more details) - for failure

Example

CHAR szt ext [ 2048];
uint8_t pbyBuffer[128 * 1024];

HANDLE hDevi ce = | NVALI D_HANDLE_VALUE;
Ul NT32 dwError;

hDevi ce = MchpUsbQpenl D(0x424, 0x1234);
i f (1 NVALI D_HANDLE_VALUE == hDevi ce)

dwError = MchpUsbGet Last Err (hDevi ce) ;
printf ("Error, %94xn", dwError);
exit (1);

printf("Device Opened successfullyn");

ReadBi nfil e("spi_firmnare. bin", pbyBuffer);
i f (FALSE == MchpUsbSpi Fl ashWi t e(hDevi ce, 0x00, &pbyBuffer[0], 0xfffe))

1

printf ("nError: Wite Failed:n");
exit (1)
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MchpUsbSpiTransfer Function

Cc

BOOL MchpUsbSpi Transf er (
HANDLE Devl D,
I NT Direction,
Ul NT8* Buffer,
U NT16 Dat alLengt h,
U NT32 Total Length

)
Description

This API is the low level SPI pass thru command read/write. All commands to the SPI interface are directed as SPI Pass thru
write, SPI pass thru read is nothing but a XDATA read from a specified offset where the response is stored.

Preconditions

MchpUsbOpenlID should be called before calling this API

Parameters
Parameters Description
DevID Handle to the device
Direction This bit will indicate if it is a Pass thru read or write. Read = 1; Write = 0.
Buffer Buffer containing the command/ data to be sent to the device in case of SPI
pass thru write. In case of pass thru read this buffer is used to store the data
recieved from the device.
Datalength This field is the size of USB command OUT packet being sent to the firmware.
wTotalLength The wTotalLength is utilized to mention the number of bytes the SPI flash will
return for the pass thru command.
Returns

TRUE - for Success;
FALSE - (Call GetMchpUsbLastErr for more details) - for failure

Example

CHAR szt ext[2048];
uint8_t pbyBuffer[128 * 1024];

HANDLE hDevi ce = | NVALI D HANDLE VALUE;
Ul NT32 dwError;

hDevi ce = MchpUsbQpenl D(0x424, 0x1234);
i f (1 NVALI D_HANDLE_VALUE == hDevi ce)

dwError = MchpUsbGet Last Err ( hDevi ce);
printf ("Error, %®4xn",dwError);
exit (1);

printf("Device OQpened successfullyn");

i f (FALSE == MchpUsbSpi Set Confi g( hDevi ce, 1))
printf ("MhpUsbSpi SetConfig failed");
dwError = MchpUsbGet Last Err ( hDevi ce);
printf ("Error, %®4xn",dwError);
exit (1);

}

U NT8 bySPI Buf fer[4];

U NT8 byOpcodeGet JEDECI D = 0x9f;

[IWite Ox9f to get JEDEC ID, Datalen is 1
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[/ Totally 4 bytes will be retrived as jedec id, give total length as 4
i f (FALSE == MchpUsbSpi Tr ansf er (hDevi ce, 0, byOpcodeGet JEDECI D, 1, 4))
{

printf ("MhpUsbSpi Transfer failed");

dwError = MchpUsbGet Last Err (hDevi ce);

printf ("Error, %94xn", dwError);

exit (1);

}
// Read 4 bytes of JEDEC | D
i f (FALSE == | i bMchpUsbSpi Tr ansf er (hDevi ce, 1, bySPI Buffer[O0], 4, 4))

printf ("MhpUsbSpi Transfer failed");
dwError = MhpUsbGet Last Err (hDevi ce);
printf ("Error, %®4xn",dwError);

exit (1);

}

i f (FALSE == MchpUsbSpi Set Confi g( hDevi ce, 0))
printf ("MhpUsbSpi Set Config failed");
dwError = MchpUsbGet Last Err (hDevi ce) ;

printf ("Error, %94xn",dwError);
exit (1);
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Flexconnect API

Functions
Name Description
hd MchpUsbFlexConnect This APl is used to send the Flexconnect Cmd to device.
Description

Flexconnect refers to the feature in Microchip USB hubs, wherein the upstream port swaps its role with downstream port 1
and also vice versa at run time

MchpUsbFlexConnect Function

C

BOOL MchpUsbFl exConnect (
HANDLE Devl D,
U NT16 Config

)
Description

This APl is used to send the Flexconnect Cmd to device with config data as specified in Config.
This Config value is based on the Product, please refer Product Specification for more details.

Preconditions

MchpUsbOpenID should be called before calling this API.

Parameters

Parameters Description

DevID Handle to the device

Config Passed as wValue field of the Flexconnect SETUP Command.
Returns

TRUE - for Success;
FALSE - (Call GetMchpUsbLastErr for more details) - for failure

Remarks

Example

hDevi ce = MchpUsbOpenl D( 0x424, 0x1234);
i f (1 NVALI D_HANDLE_VALUE == hDevi ce)

printf ("Error, %®4xn",dwError);
exit (1);

printf("Device Opened successfully");

//To turn on Flexconnect with Port 2 & 4 disabled
//wal ue 0x8454 DIS P2 = 1 ; Disable Port 2
[IDIS P4= 1 : Disable Port 4

/| FLEX_STATE = 1 : Enabl e Fl exconnect

//HDD TMR = 100b : Tinmer 1 second

/IBit 15 =1
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i f (FALSE == MchpUsbFI exConnect ( hDevi ce, 0x8454))
printf ("MhpUsbFl exConnect failed");

exit (1);
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Programming APIs

Functions
Name Description
A MchpProgramFile Program configuration file to the selected device ID
Description

This section lists all high level APIs which can be used for programming.

MchpProgramFile Function

C

BOOL MchpProgranti | e(
HANDLE Devl D,
PCHAR | nput Fi | eNane

)
Description

This API will program the configuration file given as argument to the selected device ID.
Preconditions

MchpUsbOpenID should be called before calling this API

MchpProgramFile Function

Parameters

Parameters Description

DevID Handle to the device

InputFileName Input configuration file to be programmed into the device
Example

CHAR szt ext [ 2048];

uint8_t pbyBuffer[128 * 1024];

HANDLE hDevi ce = | NVALI D_HANDLE_VALUE;

Ul NT32 dwError;

hDevi ce = MchpUsbOpenl D( 0x424, 0x1234);
i f (1 N\VALI D_HANDLE_VALUE == hDevi ce)

dwError = MchpUsbGet Last Err (hDevi ce);
printf ("Error, %94xn", dwError);
exit (1);

printf("Device OQpened successfullyn");
i f (FALSE == MchpProgranfil e(hDevice ,"MCcONFI G BIN'))

printf("Progranm ng Failed n");
dwError = MchpUsbGet Last Err (hDevi ce);
printf ("Error, %94xn", dwError);

exit (1)

}

)
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Miscellaneous APIs

Functions
Name Description
A MchpUsbGetlLastErr Get last error for the specific hub instance.
@ MchpUsbGetVersion Get version no of the DLL.
Description

This section lists all miscellaneous APIs which contains various additional features.

MchpUsbGetLastErr Function

Cc

U NT32 MchpUsbGet Last Err (
HANDLE Devl D
)

Description

This API will get last error occurred when handling other API's in this library.

Preconditions

None.
Parameters

Parameters Description

DevID Handle to the device - Return value of MchpUsbOpenID.
Returns

Linux Error codes.

Remarks

None

Example
dwError = MchpUsbGet Last Err (hDevi ce);

/I Print error here
cout << dwerror << endl;

MchpUsbGetVersion Function

C

BOOL MchpUsbGet Ver si on(
PCHAR pchVer si onNo
)

Description
This API will get the version no of the DLL
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Preconditions

None.

Parameters

Parameters Description

MchpUsbGetVersion Function

pchVersionNo Pointer to the buffer where the version number of the DLL will be stored.

Returns

None.
Remarks
None

Example

CHAR szt ext[2048];
i f (FALSE == MchpUsbGCet Versi on(sztext))

printf ("nPress any key to exit....");

exit (1);

/1 Print version nunber here
cout << sztext << endl;
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5.1 12C Bridging Demo

This demo performs Hub Feature Controller-12C bridging (USB - 12C)

5.1.1 Board Setup

USB2534-EVB

For schematics refer to the link : http://ww1.microchip.com/downloads/en/DeviceDoc/evb2534sch.pdf

Follow the below steps to configure the 12C interface in the EVB
1. Connect the 12C EEPROM on U8
2. Put the Jumper on J10, J11, J12

b

‘Put Jumper on J10, J11, J12 Mount 12C EEFPROM on U8

dIHI0HIW

10-08¥X578SN-8A3

Serial

5.1.2 Executable file

1. Refer Appendix A for libusb installation
2. Refer Appendix B to build static library and executable file

3. Set 'i2cbridging’ as an active Scheme

5-30



5.1 12C Bridging Demo

Protouch2 USB2530 MAC SDK User

| | Release — bash — 145x42

Executable file

Last login: Wed Oct 14 1B8:81:47 on ttysdea

microchips-iMac:~ microchip% cd De K_V1.1/mac/app/Release/
microchips—-iMac:Release microchip$|./i2cbridging —help

SDK Version:1.81.00
I2C Bridging Demo

SlaveAddr i I2C Slave Address
ClockRate : Interger value as shown below (1,2...)
1 = 62.5Khz
2 = 23BKhz
3 = 26BKhz
4 = 312Khz
5 = 375Khz
StartAddr : Start Address of I2C Slave to Read/Write
Start : 1 - Generates Start condition
: @ - Does not generate Start condition
Stop : 1 - Generates Stop condition
: B - Does not generate Stop condition
Nack : 1 - Generates NACK condition for the last byte of the transfer
: B - Does not generate MNACK condition
Write
Operation : Write
Usage ./iZ2cbridging VID({Hex) PID(Hex) Operation{@xB1) SlaveAddr ClockRate StartAddr Length Data
Example .fiZcbridging @x@424 @x4504 Bx@1 Bx58 1 BxB@ 4 B@x11 @x22 Bx33 Bx44
Operation : Read Read
Usage 1 .fi2cbridging VID(Hex) PID(Hex) Operation(@x@@) SlaveAddr ClockRate StartAddr Length
Example .fiZcbridging @x0424 @x4504 0x00 @0x50 1 0x00 4 Transfer
Operation : Transfer: Write
Usage i ./i2cbridging VID({Hex) PID(Hex) Operation({®x®3) SlaveAddr ClockRate StartAddr Length Start{@/1) Stop(®/1) Nack(®/1) Data
Example i WfiZcbridging Bx@424 Bx4584 OxB3 Bx58 1 Ox@@ 4 1 1 @ Bx11 Bx22 Bx33 Bxdd
Operation : Transfer: Read
Usage ./i2cbridging VID(Hex) PID(Hex) Operation{@x@4) SlaveAddr ClockRate StartAddr Length Start(@/1) Stop(®/1) Nack(8/1)
Example .fiZcbridging @x@424 @x4504 Bx04 Bx58 1 @xe0 4 1 1 1

microchips-iMac:

Release microchip$ I
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6.1 libusb Installation

1. Download the latest libusb from http://sourceforge.net/projects/libusb/files/latest/download?source=files

Protouch2 USB2530 MAC SDK User

libusb Installation

2. Use command 'tar -xvf <libusb folder>' to untar the package

Last login: Thu Oct 15 17:2B:08 on ttys@el

microchips-iMac:~ microchip$ cd D
microchips—iMac:Desktop microchip
libusb-1.
libusb-1.
libusb-1.
libusb-1.
libusb-1.
libusb-1.
libusb-1.
libusb-1.
libusb-1.
libusb-1.
libusb-1.
libusb-1.
libusb-1.
libusb-1.
libusb-1.
libusb-1.
libusb-1.
libusb-1.
libusb-1.
libusb-1.
libusb-1.

X
x
x
X
X
X
X
x
x
X
X
X
X
x
x
X
X
X
X
x
x

a.

tar —xvf libusb-1.8.28.tar.bz2 ||

28/

B.28/Makefile.am

B.208/COPYING

B.28/install-sh

B.28/examples/
B.20/examples/Makefile.am
B.20/examples/fxload.c

8,28/ /examples/ezusb. c
B.2@8/examples/getopt/
B.28/examples/getopt/ogetoptl.c
a.
2]
2]
a
a
o
o
2]
2]
a
a

28/examples/getopt/getopt.c

.20/examples/getopt/getopt.h
.20/examples/Makefile. in

2B /examples/ezusb.h
.2B/examples/listdevs.c

2B/ /examples /dpfp_threaded.c
.28/ /examples/hotplugtest.c
.20/examples/sam3u_benchmark. c
.20/examples/xusb.c

2B /examples/dpfp.c
.28/config.sub

3. Refer to 'INSTALL' file in the directory for installation procedure
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/.1 Build the static library and the applications

Follow the steps listed below to build the PT2 static library and applications

1. Download and install Xcode 6.3.2 or later on Mac from https://developer.apple.com/support/xcode/ or download from Mac
App store with OS X 10.6.6 or later

2. Open pt2lib.xcodeproj file from mac folder

3. Copy libusb dynamic library (libusb-1.0.0.dylib and libusb-1.0.dylib) from ‘/usr/local/lib/' to the mac folder '$SDK_DIR/mac/'

Last login: Thu Oct 15 17:27:21 on ttys8@81 B
microchips—-iMac:~ microchip$ cd fusr/local/lib

microchips-iMac:lib microchip$ 1s

libusb-1.@.8.dylib libusb-1.@.dylib pkgconfig

libusb-1.8.a libusb-1.8.1a

microchips—-iMac:lib microchip$ cp libusb-1.8.@.dylib ~/Desktop/PT2_USB2538_MAC_S
DK_V1.1/mac/

microchips-iMac:lib microchip$ cp libusb-1.8.dylib ~/Desktop/PT2_USB2538_MAC_SDK
_Vi.1l/mac/

microchips—iMac:1lib microchip$ |:|

i

4. "Set the active Scheme" drop-down button at the top of the project window or Product >Scheme option is used to select
active Scheme

@ Xcode File Edit View Find Navigate Editor Product Debug Source Control Window Help

I ® »r ' Set the active Scheme pt2lio |
@ i2cbridging >
0= QQ & O M spibridging > gl p2iib
pt2lib B Flexconnect »
¥ B 7 targets, 05 x sDK 10} = .
. register_rw
libusb-1.0.0.dylib M geio >
libusb-1.0.dylib B OTP_Programmer >
h| MchpUSBInterface ) ¥ Architectures
MchpUSBinterfacel| @ ooneme: Setting
(e =kl Mew Scheme... o
h typedef.h Manage Schemes... Additional SDKs
o USB2530_SpiFl; Architectures
h USB2530_SpiFlash.h M Flexconnect Base SDK
o+ USBHubAbstraction.cpp B register_rw Build Active Architectu
h USBHubAbstraction.h H cpio Supported Platforms
b || i2cbridging B OTP_Programmer Valid Architectures
P | | spibridging
(On)
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@ Xcode File Edit View Find Navigate Editor m Debug Source Control Window Help

5. Build the project

a) Static library file pt2lib.a will be created in mac folder

'$SDK_DIR/mac/'

@® ® » B pt2lib » E pt2lio | Build spibridging
B R Q & © = 3
B p2iib Analyzs 3B 5
=l 7 targets, 0S X SDK 10.10 Archive |
ptalib.a ) asic  ([E) Levels +
libusb-1.0.0.dylib EUIEEr L]
libusb-1.0.dylib Perform Action >
h| MchpUSBInterface.h . Architectures
o h"USBI o Build %8B ot
ichp nterface.cpp Setting
= Clean 038K
h typedef.h Additional 5DKs
o USB2530_SpiFlash.cpp Architectures
B omsan s Select NextScheme %]
g o IR I o Destination > Select Previous Scheme  ~3§[
h USBHubAbstraction.h
[ i2cbridging Create Bot... Vv pt2lib
» [ 7] spibridging | i2cbridging
> Fla)_tconnact v spibridging
b [ register_rw Flexconnect
> [ gpio register_rw
e
- OTP_Programmer Path
Edit Scheme... #<
New Scheme... }
Manage Schemes... i rie

b) Application executable file will be created based on the application target selected (Based on scheme selected) as follows

'$SDK_DIR/mac/app/Debug' or '$SDK_DIR/mac/app/Release’

6. Navigate to the appropriate directory and run the executable file from terminal

7. For each sample application, "--help" option is provided to find the usage and example

7-36



	Protouch2 USB2530 MAC SDK User Guide
	 Table of Contents
	1 Introduction
	2 Legal Information
	3 Package Content
	4 List of APIs
	4.1 Device Open / Close APIs
	4.1.1 MchpUsbOpenID Function
	4.1.2 MchpUsbClose Function

	4.2 GPIO Bridging APIs
	4.2.1 MchpUsbConfigureGPIO Function
	4.2.2 MchpUsbGpioGet Function
	4.2.3 MchpUsbGpioSet Function

	4.3 XDATA Bridging APIs
	4.3.1 MchpUsbRegisterRead Function
	4.3.2 MchpUsbRegisterWrite Function

	4.4 I2C Bridging APIs
	4.4.1 MchpUsbI2CSetConfig Function
	4.4.2 MchpUsbI2CRead Function
	4.4.3 MchpUsbI2CWrite Function
	4.4.4 MchpUsbI2CTransfer Function

	4.5 SPI Bridging APIs
	4.5.1 MchpUsbSpiSetConfig Function
	4.5.2 MchpUsbSpiFlashRead Function
	4.5.3 MchpUsbSpiFlashWrite Function
	4.5.4 MchpUsbSpiTransfer Function

	4.6 Flexconnect API
	4.6.1 MchpUsbFlexConnect Function

	4.7 Programming APIs
	4.7.1 MchpProgramFile Function

	4.8 Miscellaneous APIs
	4.8.1 MchpUsbGetLastErr Function
	4.8.2 MchpUsbGetVersion Function


	5 Demo
	5.1 I2C Bridging Demo
	5.1.1 Board Setup
	5.1.2 Executable file


	6 Appendix A
	6.1 libusb Installation

	7 Appendix B
	7.1 Build the static library and the applications



