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Preface

Important: Notice to customers

All documentation becomes dated, and this manual is no exception. Microchip tools and documentation are
constantly evolving to meet customer needs, so some actual dialogs and/or tool descriptions may differ from
those in this document. Refer to our website (www.microchip.com) to obtain the latest documentation available.
Documents are identified with a “DS” number. This number is located on the bottom of each page, in front of the
page number. The numbering convention for the DS number is “DSXXXXXA”, where “XXXXX” is the document
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https://manuals.plus/microchip/ds50003220a-touch-bridge-kit-manual.pdf
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number and “A” is the revision level of the document.
For the most up-to-date information on development tools, see the MPLAB IDE online help. Select the Help menu
and then Topics to open a list of available online help files.

The Microchip Touch Bridge (MTB) — EV96R35A — is a tuning bridge for touch designs offering wired (USB) and
wireless Bluetooth (BT) touch tuning. The MTB will be the bridge for all touch solutions from Microchip, from
turnkey touch products to MCUs running Microchip’s touch library.

« Touch turnkey products families (MTCH, CAP and AT42QT)
« Touch library solutions covering PIC®, AVR® SAM and PIC32 MCUs
The Microchip Touch Bridge firmware is provided through MPLAB Discover and upgraded in features.
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Introduction

1.1 Features and Overview

« Input Supply Range 1.8-5V
« Built-in Bluetooth®
RN4678 Module
o ATSAMD21 Programmable Host Device
« Level Shifter between Host MCU and External Touch Devices to Enable Tuning on All Voltage Rails
« Communication Supports to PC for Visualization:
- USB
— Bluetooth
« Communication Ports to Target Device:
— UART
— SPI
-12C
- GPIO
« Header to Connect Target Board
« Header Option to the Kit as MCP2221A Breakout Module
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Getting Started

2.1 Quick Start

USB Power Supply Selection
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Microchip Touch Bridge

The Microchip Touch Bridge (MTB) is the universal bridge for all Microchip touch solutions, including turnkey
products and touch library-based applications on MCUs. A bridge is used during the development process to
read out raw data and adjust settings accordingly.

For data visualization and real-time tuning, use the MPLAB Data Visualizer.

Use the links below to find training videos and step-by-step guides:



« MPLAB Discover
« Microchip Developer Help (restricted access)

3.1 Power Supply
The board can be powered alternatively through:

« USB power

« External power source
The supply connector switch J2 offers both options.
The MTB has a boost converter (MCP1642B-ADJI/MS) which generates a constant output voltage of 5V with
varying input from 1.8V to 5V as well as a buck converter (MIC23201) which will convert 5V down to 3.3V on

targeted sections.

Power Supply Block Diagram
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3.2 Jumper Selection
Make sure that the selected power supply between the V-USB and EXT VDD and the board jumper configuration

are combined, as shown in the image below.
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Power Supply Selection

USB Powered Bridge and Target External Supply Powered Bridge and Target

When powering the MTB from a USB source, . When powering the MTB from an external source (with a supply
insert JS1 between J2 header Pin1-2 and insert | voltage of 1.8-5V), feed to J4 Pin:3 and supply GND to Pin:19. Do
JS2 between J4 header Pin 3-4 not place jumper JS2.

USB Supply to Bridge  External Supply to Bridge  USB Supply to Bridge

and Target Board and Target Board and External Supply to
Target Board
Jumper J2 Short PIN 1-2 Short PIN 2-3 Short PIN 1-2
Jumper J4 Short PIN 3-4 Open PIN 3-4 Open PIN 3-4
EXTVDD to J4 Pin 3 and EXTVDD to J4
EXTVDD B GND Pin 19 GND Pin 19
3.3 Host MCU

SAMD21J18 is a flexible, easy-to-use, low-power consumption Microchip SAM D21 Arm® Cortex® -M0+ based
microcontroller and the ideal host controller for the MTB. It drives all supported communication protocols from the
client and transfers data to the PC side and vice versa. Host firmware can be programmed to SAMD21 using drag
and drop programming. Connect the MTB via USB to a Windows® 10 PC and drop a .hex file onto the created
drive for drag and drop programming. Alternatively, use an MCHP external debugger like Power debugger, Atmel-



ICE via SWD header J1.
Use MPLAB Discover to download the latest firmware for the MTB with features added by Microchip over time.
Figure 3-1. Block Diagram
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3.4 Communication

3.4.1 Communication to PC

Bluetooth®

The RN4678 is a fully certified Bluetooth Dual Mode (BR/EDR/LE) module, enabling easy-to-use classic
Bluetooth and Bluetooth Smart capability. In the MTB Standard UART interface at 115200, the baud rate is set to
send and receive data to the RN4678 Bluetooth module. With the default firmware, the RN4678 Bluetooth module
will connect to any PC with these settings without the need for flow control.

USB

The USB peripheral support in the SAMD21 device offers both peripheral device and embedded Host modes
having eight endpoints/pipes (each address having one input and one output endpoint). The USB peripheral uses
Direct Memory Access (DMA), which reads and writes to the internal SRAM during a USB transaction without
CPU intervention to optimize the endpoint/pipe data transfers. In addition, the USB peripheral also has support for
ping-pong operation and multi-packet transfers, reducing the number of software interventions and interruptions
required to manage a USB transaction.

3.4.2 Communication to Host MCU
Various communication protocols like UART, I2C, SPI and GPIO lines are available on the MTB to transmit and
receive data from the client-side Touch MCUs.



Communication

Pin Name

HOST MCU Pin

SDA PAO8
12C

SCL PA09

TXD PA22
UART

RXD PA23

MISO PA19

SS PA18
SPI

SCK PA17

MOSI PA16

GPIO 1 PB10

GPIO 2 PB12
I/0 Pin

GPIO 3 PB15

GPIO 4 PA13

3.5 Mode Selection
3.5.1 Mode of Operation

Select the Application mode by using the switch settings (Mode Selector switch). Change the switch settings as
needed and power up the board.

Switch Mod | SW | SW | SW | SW Mode of Operation Bluetoot | USB CO | USB MS | CAP Bridg
e 4| 3| 2| 1 P h M D e

OF | OF | OF | OF

0 F F F F UART Bypass-9600 | N Y N N

1 (F)F gF IC:)F ON | UART Bypass-19200 | N Y N N

2 (F)F gF ON ::')F UART Bypass-38400 | N Y N N

3 OF | OF ON | ON UART Bypass-11520 N v N N
F F 0
OF OF | OF

4 F ON F F UART Bypass-9600 |Y N N N

5 (F)F ON (F)F ON | UART Bypass-19200 | Y N N N




6 'C:)F ON | ON (F)F UART Bypass-38400
7 OF ON | ON | ON UART Bypass-11520
F 0
OF | OF | OF
8 ON F F F Reserved
OF | OF
9 ON ON | Reserved
F F
10 ON OF ON OF Reserved
F F
11 ON I(:)F ON | ON | Reserved
12 ON | ON OF | OF Reserved
F F
13 ON | ON ::)F ON | Test mode
14 ON [ON | ON (F)F Cap Bridge
Notes:

1. The bootloader is never bypassed. So, if there is no valid application present in the application region of Flash,
the control remains in Bootloading until a valid .hex file is dropped.

2. A power recycle is required after changing a Mode Select, implying that after choosing a Mode Select, first

open, then short the J2 Pin Jumper.

3.5.1.1 UART Bypass Mode

In UART Bypass mode, the data on the Header UART lines are transmitted to the PC through USB or Bluetooth.
The baud rate mentioned in the table applies only to the
device. The baud rate for USB-CDC and Bluetooth is always 115200. The default firmware will either send data
through USB or Bluetooth as selected by the user (see 3.5.1. Mode of Operation overview for more information),
not through both simultaneously, preventing any race condition of data written from PC to client device. The data

received are sent to the PC without processing.

interface between the bridge board and the target
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3.5.1.2 CAP Turnkey Products Bridge Mode

In this mode, the USB interface of the Microchip Touch Bridge board can talk to CAP1xxx GUI and CAP1xxx touch
devices.
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3.5.1.3 Bootloader Mode
In this mode, the USB interface of Microchip Touch Bridge acts like a USB Flash drive. The user can copy the

.hex file to this drive which will upgrade the application firmware of Microchip Touch Bridge. Refer to 3.6.1.1.
Flash Memory for more information.

FLASH g H
DRIVE = -
PC Bridge Board A
COM 3 =
PORT E o

3.6 Firmware User Guide

All information provided in this chapter enables users to build bridge firmware for MTB usage beyond touch.
Consider that the bridge firmware provided by Microchip covers all these aspects and details. For using the MTB
as a touch tuning bridge, skip to 4. LEDs.

Both Application and Bootloader are based on the Harmony 3 framework for device configuration and
communication drivers.

3.6.1 Bootloader

When Bootloader mode is selected (see 3.5. Mode Selection for details), the USB enumerates as a standard USB
Flash drive. It is possible to upgrade the application firmware by dragging and dropping the application .hex file.
3.6.1.1 Flash Memory

The memory between Application and Bootloader is split as follows.



0x00000 |
64 KB . Bootloader

OXOFFFF
0x10000 )

192 KB Application

Ox3FFFF _

3.6.1.2 Overview
Bootloader firmware uses the following primary modules:

« USB Mass Storage Device (MSD) Class
o Hex Parser
« Virtual File System
e Drivers:
— SERCOM UART for Bluetooth
— NVMCTRL

Harmony 3's USB MSD class is used. The file system used by USB MSD is implemented virtually for 1 MB size
supporting the memory to drop .hex file for SAMD21 device.

The Virtual File System and Hex Parser code keep looking for .hex files from PC. If the user drops a .hex file, then
the .hex file is parsed to extract the Flash memory content and written to Flash memory using NVMCTRL drivers.
The status is updated continuously in the Bluetooth COMPORT at a 115200 baud rate.

3.6.1.3 Preparing Application Firmware

When dropping the application firmware, build the application with ROM region starting address set at 0x10000. If
the ROM Starting address is not set properly, then the programming will not work correctly.

Select the starting application address in H3 to 0x10000 in the “system” component as follows:



View: Rmt ||| E H

m = Device & Praject Configuration

HATSAMD211184 Device Configuration

USB Full St ool = Project Configuration
& Core Service --Generate Main Source File
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3.6.1.4 Debug Output

In Bootloader mode, the device sends various debug information on BLE COM PORT. The baud rate is 115200.
3.6.2 Touch Bridge Application

3.6.2.1 Firmware Components

3.6.2.1.1 USB

USB can enumerate in two interfaces, either CDC or CAPBridge. The descriptors are stored in two different files
and depend on the 4-way switch status: switch mode 0-12 for CDC and CAP Bridge select switch mode 14 (refer
to 3.5. Mode Selection table for more information).

File usb_device_init_data_cdc.c  contains the  descriptors for CDC Interface and file
usb_device_init_data_capBridge contains the descriptor details for CAP Bridge interface.

Use the standard Harmony 3 USB CDC drivers for CDC configuration and USB enumeration. For CapBridge
configuration, vendor class is used and vendor/product IDs are hardcoded to match the CAP1xxx PC software.
The code related to USB CDC and CAPBridge is present in usbApp.c file.

USB Full Speed Driver

O Core Service

O USB_DEVICE

USB Device Layer

© DRV_USB Instance O
USB_DEVICE © USB_DEVICE_CDC -

- Instances =] —[]

3.6.2.1.2 Bluetooth®

Use the standard UART interface at a 115200 baud rate to talk to the RN4678 Bluetooth module. Flow control is
not used in the default firmware.

3.6.2.1.3 Touch Device Interfaces

Use the standard driver function from Harmony 3 for interfaces like I2

C, SPI, UART and GPIO on the header side.

3.6.2.2 MTB Application Overview

The figure below represents important blocks of the Bridge application.
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3.6.2.2.1 pcComLayer

This layer has two circular buffers: one to transmit data to the PC and another to receive data from the PC. A set
of APIs accesses the circular buffers and can be used to write or read from both Transmit buffers. The pcComm
layer is not used in CAPBridge mode.

The pcComm layer is accessed by:

« USB/BLE layer to:
— Write data to RX buffer
— Read data to TX buffer
« Touch process (or Bypass mode) to:
— Write data to TX buffer
— Read data to RX buffer
TX and RX terms are related to MCU.
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3.6.2.2.2 Process Layer

This layer changes dynamically depending on the mode. All the processing related to data is implemented in this
layer.

For example, in UART Bypass mode, this layer copies data from the UART to the pcComm layer and vice-versa.
In CAPBridge mode, this layer processes the commands received from CAP GUI and sends corresponding [2C
commands to CAP devices.

If the bridge board is connected to a touch turnkey device (exemplary AT42QT2120), the memory map of the
turnkey device is kept in this layer. It also contains the actual driver for the target device. In addition to that, this
layer also contains the driver that talks to MPLAB Data Visualizer Touch Plug-in. This layer helps in receiving the
data from the turnkey device and repacking the data before transmitting it to MPLAP Data Visualizer. Similarly, if
the user modifies data or settings in Touch Plug-in (MPLAB DV GUI) they are sent to the target device through this
layer.

The image below shows some examples of Process Layer. The possible combinations are not limited.



Process Laver

1_P Touch Plugin |/ N
USB/BLE h Protocol. [N— AT42QT1110 \r.'_l/ SPI <—>u
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3.6.2.2.3 USB
The entire application related to the USB is implemented in the usbApp.c file.
In CDC mode:

« Copies data from the pcCOMM layer to the USB peripheral and performs the following steps:
— Checking for new data to be transmitted
— If new data is available in pcCOMM, that data is sent to PC

« Copies data from the USB peripheral to the pcCOMM buffer and performs the following steps:
— Checking for new data from PC

— If new data are received from PC, that data is copied to the pcCOMM buffer

In CAPBridge mode:

« USB interacts directly with the |
C drivers to read/write data to the CAP devices. The address and read/write instructions from the CAP GUI are
directly routed to the 12 C drivers. The capBridge.c files handle this part.
Other than the data transaction, the handling of USB connect/disconnect, COMPORT open/close, etc., are also

handled in this layer.

3.6.2.2.4 Bluetooth
The entire application related to Bluetooth is implemented in the btApp.c file.

« Sends data from the pcCOMM layer to the RN4678 module
— Checks for new data to be transmitted
— If new data is available in pcCOMM, then it sends the data to the PC
» Copies data from the RN4678 module to the pcCOMM buffer
— Checks for new data from the PC
— If new data is received from the PC, it copies the data to pcCOMM buffer
Other than the data transaction, the handling of COMPORT open/close, etc., is also handled in this layer.



3.6.2.2.5 UART, 12 C, SPI

The blocks UART, | C, SPI provide wrapper functionality to the Harmony 3 drives for simple communication with
other layers.

3.6.2.2.6 LED

There are four LEDs present on the board:

« Blue
e Red
« Green

+ Yellow

The firmware provides standard APIs to perform blink operations on Red, Green and Yellow LEDs. The Blue LED
is controlled directly by Bluetooth.

3.6.2.2.7 Time

Provides periodic interrupt for time reference, which proves useful if debug data from Touch turnkey parts needs
to be read periodically.

3.6.2.3 File Overview

Functionalities are kept in different files based on their purpose and for easier maintenance.



File Name Category Description
. A wrapper function is implemented on top of the H3 driver. Provides useable
touchl2C.c Driver APIs to read/write to the 12C client device.
. A wrapper function is implemented on top of the H3 driver. Provides useable
touchSPl.c Driver APIs to read/write to SPI client device.
touchUART.C | Driver A wrapper function is implemented on top of H3 driver. Provides useable APIs
to read/write UART device.
pcComm E)cComm laye Provides a circular buffer for transferring data between multiple layers
btADD.C Bluetooth lay | Contains logic to interact with the RN4678 module. It uses a Standard H3 UA
Pp- er RT driver to data transfer with the RN4678 module.
USbADD.C USB laver Contains logic to interact with the USB Host. It uses a standard H3 USB driver
Pp- y to transfer data between Microchip touch bridge and PC Host.
. Logic to route address, read/write commands from CAP GUI to CAP device is
capBridge.c Process layer . o
available in this layer
Uartbypass.c | Process layer | Bridges UART data between the USB/Bluetooth and Header
at42qt2120.c | Process layer | Contains all the information and drivers related to AT42QT2120

LEDs

There are four LEDs in the Microchip Touch Bridge kit.




LED Color Purpose
Bluetooth LED Blue Connected to the RN4678 Bluetooth module
LED1 Yellow Connected to the PB03 of the host MCU
LED2 Red Connected to the PAQO of the host MCU
LED3 Green Connected to the PAO1 of the host MCU
LED Power Green Bridge MCU power status

Microchip Touch Bridge Extension Header

Pin Number Pin Name Description
1 NC Not Connected
2 GND Ground
3 EXT Vpp External power pin
4 Vpp_P3V3 Internal power pin
5 EXT Vpp External power pin
6 Vpp_P3V3 Internal power pin
7 P1V8_5V GPIO3 General purpose I/O pin
8 P1V8_5V GPIO4 General purpose I/0 pin
9 P1V8_5V GPIO1 General purpose I/0 pin




10 P1V8_5V GPIO2 General purpose I/O pin

11 P1V8 5V [2C_SDA Data pin for 12C interface

12 P1V8 5V [2C_SCL Clock pin for 12C interface

13 P1V8 5V _UART S TX M RX (F:{eeceiver pin of the UART host devi

14 P1V8 5V _UART S RX_M_TX Trgnsmitter pin of the UART host d
evice

E Clok S 87 T p s

16 P1V8 _5V_SPI_MOSI SPI host out, client in pin

17 P1V8 5V _SPI MISO SPI host in, client out pin

18 P1V8_5V_SPI_SCK SPI clock pin

19 GND Ground

20 Vpp_P3V3 Power pin

Documentation and Relevant Links

« MPLAB® X IDE: MPLAB® X IDE is a software program that runs on a PC (Windows®, Mac OS®, Linux %) to
develop applications for Microchip microcontrollers and digital signal controllers. It is called an Integrated
Development Environment (IDE) because it provides a single integrated “environment” to develop code for
embedded microcontrollers.

« MPLAB® Code Configurator: MPLAB® Code Configurator (MCC) is a free, graphical programming



environment that generates seamless, easy-to-understand C code to be inserted into your project. Using an
intuitive interface enables and configures a rich set of peripherals and functions specific to your application.

« MPLAB Harmony v3: MPLAB® Harmony v3 is a fully integrated embedded software development framework
providing flexible and interoperable software modules that allowing to dedicate your resources to creating
applications for our 32-bit PIC® and SAM devices, rather than dealing with device details, complex protocols,
and library integration challenges. It works seamlessly with MPLAB X Integrated Development Environment
(IDE) and the MPLAB XC32 Compiler to enable a smooth transition and maximum code reuse between PIC32
MCUs and SAM MCUs and MPUs.

MPLAB® Harmony v3 has drivers, demo code, and Data Visualizer supporting data streaming and advanced
debugging.

« Atmel START: Atmel START is an online tool that helps the user to select and configure software components
and tailor your embedded application in a usable and optimized manner.

« Microchip Studio: Free IDE for the development of C/C++ and assembler code for microcontrollers.

« MPLAB® Data Visualizer: Troubleshooting your code’s run-time behavior has never been easier. MPLAB®
Data Visualizer is a free debugging tool that graphically displays run-time variables in an embedded
application. Available as a plug-in for MPLAB X Integrated Development Environment (IDE) or a stand-alone
debugging tool, it can receive data from various sources such as the Embedded Debugger Data Gateway
Interface (DGI) and COM ports. You can also track your application’s run-time behavior using a terminal or
graph. To get started with visualizing data, check out the Curiosity Nano Development Platform and
Xplained Pro Evaluation Kits.

« Design Documentation: Package containing CAD source, schematics, BOM, assembly drawings, 3D plots,
layer plots, etc.

« Hardware User’s Guide: PDF version of this user’s guide.

« Microchip Touch Bridge Kit: On Microchip’s website.

Schematic
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Hardware Revision History and Known Issues

8.1 Identifying Product ID and Revision

When an Evaluation board is connected to a computer with MPLAB running, an information window with the serial
number is shown. The first six digits of the serial number contain the product identifier and revision. Information
about connected evaluation boards is also shown in the window.

The same information can be found on the sticker on the bottom side of the PCB. Most kits have stickers with the
identifier and revision printed in plain text as A09- nnnn/rr, where nnnn is the identifier and rr is the revision.
Boards with limited space have a sticker with only a data matrix code containing a serial number string.

The serial number string has the following format:

“nnnnrrssssssssss”

n = product identifier r = revision

r = revision

s = serial number

The product identifier for the Microchip Touch Bridge is A08-3142 (restricted access).

Revision 4

Revision 4 of Microchip Touch Bridge (A08-3142/04 — restricted access) is the initially released version. There are
no known issues.

Revision History

Doc.rev. Date Comment

A Jan-21 Initial document release

The Microchip Website



Microchip provides online support via our website at www.microchip.com/. This website is used to make files
and information easily available to customers. Some of the content available includes:

« 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 (FAQs), technical support requests, online
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Change Notification Service
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Subscribers will receive email notification whenever there are changes, updates, revisions or errata related to
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To register, go to www.microchip.com/pcn and follow the registration instructions.
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Distributor or Representative

Local Sales Office
« Embedded Solutions Engineer (ESE)
Technical Support
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Technical support is available through the website at: www.microchip.com/support
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