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1. ATA6563 Click Board Overview
The ATA6563 Click Board carries Microchip’s ATA6563, a high-speed CAN FD transceiver that provides
an interface between a Controller Area Network (CAN) protocol controller and the physical two-wire CAN
bus. The transceiver is designed for high-speed (up to 5 Mbit/s) CAN applications in the automotive
industry, providing differential transmit and receive capability to a microcontroller that has a built-in CAN
protocol controller. It is also backward compatible with classic CAN controllers.

1.1 Example Project Overview
The example project is developed for the PIC18F66K80 to work with the ATA6563 Click Board on the
Automotive Networking Demo Board (ANDB) platform.

The PIC18F66K80 is programmed as a CAN node to only process incoming classic CAN messages with
standard filtered IDs: 0x111, 0x222, 0x333 and extended ID 0xAAAAA. The node echoes what it receives.
Except for the Data0 byte, all other data bytes received will be immediately retransmitted (echo) back to
the bus. Data0 sent by the PIC18F66K80 always carries the counter value of the number of filtered
messages received. The echo message ID sent by this node is 0x400.

Note that per the CAN specification, no two nodes should send out the same CAN message ID on the
same CAN bus. If you are using the same code for another CAN node on the same bus, make sure that
you change the TX Message ID to a value other than 0x400, 0x111, 0x222, 0x333 and 0xAAAAA.

The K2L OptoLyzer® tool will be used as another CAN node to transmit CAN frames to the PIC18F66K80
node. Both the PIC18F66K80 node and the K2L OptoLyzer node operate with bus speeds of 500 kbps at
75% bit sample point.

1.2 Tools Requirements
• Computer with Windows® 7 or newer
• Two available high-speed USB ports from the computer
• MPLAB® ICD 3 In-Circuit Debugger (Part# DV164035)
• Automotive Networking Development Board (ANDB) (Part#: ADM00716)
• 8-bit solution: PIC18F66K80 Plug-In Module (PIM) (Part#: MA180035)
• CAN Transceiver Click Board: (ATA6563 Click)
• MPLAB X IDE v4.10 (microchip.com/mplabx)
• Compiler XC8 version 1.44 (microchip.com/xc8)
• MCC v3.55.1 (microchip.com/mcc)
• CAN cable with both female and male DE-9 connectors (Order# XK1018)
• CAN analyzer hardware (K2L OptoLyzer® MOCCA FD)
• CAN analyzer software (K2L OptoLyzer® Studio Foundation V1.3.0)
• 12V power supply (PS0019) or 9V power supply (AC002014) for ANDB
• 12V power supply for MOCCA FD (Order# X13167)

1.3 Hardware Setup
Before applying power to the Automotive Networking Development Board (ANDB), do the following:
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http://www.microchip.com/developmenttools/productdetails.aspx?partno=dv164035
http://www.microchip.com/Developmenttools/ProductDetails.aspx?PartNO=ADM00716
http://www.microchip.com/developmenttools/productdetails.aspx?partno=ma180035
https://www.mikroe.com/ata6563-click
http://www.microchip.com/mplabx
http://www.microchip.com/xc8
http://www.microchip.com/mcc
https://www.k2l.de/products/67/CANBreakoutCable/
https://www.k2l.de/products/39/OptoLyzer%C2%AE%20MOCCA%20FD/
https://www.k2l.de/products/40/OptoLyzer%C2%AE%20Studio%20Foundation/
http://www.microchipdirect.com/ProductSearch.aspx?keywords=PS0019
http://www.microchipdirect.com/productsearch.aspx?keywords=AC002014
https://www.k2l.de/products/64/12VPowerSupplywithcables/


1. Confirm the PIC18F66K80 PIM is plugged in as seen in the figure below. The corner cutout of the
PIM must align with the U1 marking on the ANDB.

2. Confirm the CAN Transceiver Click Board (ATA6563 Click Board) is plugged into mikroBUS socket
2 (MB 2) on the ANDB. See the figure below.

3. Configure the jumpers according to the figure below.
4. Connect the CAN BUS cable with the CAN Transceiver Click Board.
5. Connect the CAN BUS cable with the K2L MOCCA FD (high-speed CAN channel 1).
6. Connect the K2L MOCCA FD to the computer with the USB cable.
7. Connect the MPLAB ICD 3 to the computer using the USB cable.
8. Connect the MPLAB ICD 3 to the ANDB’s RJ11 connector.

Important:  Prior to power up, the switch for the “VDD VOLTAGE SELECT” on the ANDB
must be set to +3.3V and not +5.5V to prevent damage to the MCU on the PIM. Although
the PIC18F PIM used here may run at 5V, other PIMs sharing the ANDB may only run at
+3.3V.

9. Finally, plug the 9V power supply into the barrel connector to apply power to the ANDB.

Figure 1-1. Board Jumper Configuration
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Figure 1. Board Jumper Configuration 
 

 
 

 
 

1. Open MPLABX  
2. Open the downloaded project from 

 …\ANDB-Clicks\pic18f66k80\ATA6563\ata6563_pic18f66k80.x 
3. From MPLABX, right click on the project and select Set as main project to make the 

current project as main project 
4. Select the “Make and Program Device” button as shown below

 
 

 
 
If you don’t have experience with OptoLyzer, skip to Learning OptoLyzer section that has 
step-by-step on how to use OptoLyzer® for this example demo.  

Programming the example project 

Running the example project 

Zoomed in: 
Set only the jumpers as shown 

No Jumpers are 
required for the 
PIC18F66K80 
PIM 

CAN Transceiver 
(ATA6563 click) 
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2. Programming the Example Project
1. Open MPLAB X IDE.
2. Open the downloaded project from ...\ata6563_pic18f66k80_ANDB.x
3. From MPLAB X IDE, right click on the project and select Set as main project to make the current

project the main project.
4. Select the "Make and Program Device" button as shown below:
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1. Open MPLABX  
2. Open the downloaded project from 

 …\ANDB-Clicks\pic18f66k80\ATA6563\ata6563_pic18f66k80.x 
3. From MPLABX, right click on the project and select Set as main project to make the 

current project as main project 
4. Select the “Make and Program Device” button as shown below

 
 

 
 
If you don’t have experience with OptoLyzer, skip to Learning OptoLyzer section that has 
step-by-step on how to use OptoLyzer® for this example demo.  

Programming the example project 

Running the example project 

Zoomed in: 
Set only the jumpers as shown 

No Jumpers are 
required for the 
PIC18F66K80 
PIM 

CAN Transceiver 
(ATA6563 click) 

2.1 Running the Example Project
If you do not have experience with OptoLyzer Studio, read the 3.  Learning OptoLyzer Studio section that
has step-by-step instructions on how to use OptoLyzer Studio for this example demo.

1. Connect the K2L MOCCA FD tool and set it up at 500 Kbps.
2. Send a message with one of the IDs: 0x111, 0x222, 0x333, or 0xAAAAA, with up to 8 data bytes.

You will see the echoed message from the PIC18F66K80 node shown in the trace window. Again,
the Data0 byte of the echoed message will be a counter, and the data reflection will be from Data1
to Data7 bytes.

3. Send a message with an ID other than 0x111, 0x222, 0x333, or 0xAAAAA. You will not see an echo
from the PIM node.

2.2 How to Generate Example Project Software
1. Create a new PIC18F66K80 standalone project from MPLAB X IDE.
2. Click on the MCC icon from MPLAB X IDE to open MCC.
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15. Arrange the windows by dragging tabs for “online_xxxx.olslog” and “Quick Activities” so 
that they are side by side. Drag by holding the tab as indicated in the green arrow below. 
This will make it easier for us to see ongoing messages as we send message from MOCCA FD 
tool instead. 

 
 
16. When done. In the Quick Activities window, hit “Send” or “Start”.  Notice the PIC18F node 
only retransmits message received from filtered ID. It ignores message ID that are not configured 
for the node. See below: 

 
 

 
1. Create a new PIC18F66K80 Standalone project from MPLABx. 
 
2. Click on the MCC icon from MPLABx to open MCC.  

 
 
3. Click on System Module under Project Resources and configure as shown below.  

How to generate example project software 

 Sent filtered ID from Optolyzer  
 Echo from ANDB 
 Sent filtered ID from Optolyzer 
 Echo from ANDB 
 Sent filtered ID from Optolyzer 
 Echo from ANDB 
 Sent filtered ID from Optolyzer 
 Echo from ANDB 
 Not filtered ID. No Echo. 
 
 

3. Click on System Module under Project Resources and configure as shown below.
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4. Double click on ECAN under Device Resources. ECAN then appears under Projects 
Resources and its configuration window pops up.  

                               
 

5. Configure the ECAN module as following. 

 
 
 

4. Double click on ECAN under Device Resources. ECAN then appears under Project Resources and
its configuration window pops up.
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4. Double click on ECAN under Device Resources. ECAN then appears under Projects 
Resources and its configuration window pops up.  

                               
 

5. Configure the ECAN module as following. 

 
 
 

5. Configure the ECAN module as shown below:
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Note:  MCC preselects “CANTX pin will drive VDD when recessive”, which generates code to set
the CIOCON_ENDRHI bit to '1'. This is required for the CANTX pin to drive properly. MCC versions
older than v3.55.1 do not have this and require manually adding code to set the CIOCON_ENDRHI
bit to '1'. Refer to Step 11.

6. In the same ECAN configurator window, scroll down, select Enhanced Legacy Mode (Mode 1) and
add the Message ID as shown below:
Note:  To add extended ID (EID), append an "x" to the end of the ID. For example, 0xAAAAAx.
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7. Verify or configure the Pin Manager as shown below:

8. Click on Pin Module from Project Resources and configure as shown below:

9. Click on Generate to generate the code.
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6. In the same ECAN configurator window, scroll down, select Enhanced Legacy Mode (Mode 
1) and add Message ID as following. 

 
 
7. Verify or configure the Pin Manager is as following. 

 
 
8. Click on Pin Module from Project Resources and Configure as following. 

 
 
9. Click on Generate to generate code.  

  
10. Open the pregenerated project and copy the pasted code from main.c to your self-created main.c
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11. Optional: For older MCC versions, add the code CIOCONbits.ENDRHI = 1 to the
ECAN_Initialize function in ecan.c as shown below:
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10. Open the pre-generated project and copy pasted code from main.c to your self-created main.c 
 
11. Add the code CIOCONbits.ENDRHI = 1 to ECAN_Initialize function in ecan.c as shown below: 

  
 

NOTE: 
- Future MCC improvement will generate this code instead of manually added.    
- Make sure to manually add this code back every time you regenerate MCC code.  

 
12. Follow earlier sections to program and run the project.   

Note: 
1. Make sure to manually add this code back every time you regenerate MCC code.
2. MCC v3.55.1 or newer will generate this code instead of requiring it to be manually added as

shown above.
12. Follow earlier sections to program and run the project.
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3. Learning OptoLyzer Studio
1. Click on the icon on the desktop to open OptoLyzer Studio
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1. Connect the K2L MOCCA FD tool and set it up at 500 Kpbs. 
2. Send message with one of the IDs: 0x111, 0x222, 0x333, or 0xAAAAA, with up to 8 data 
bytes. You will see the echoed message from PIC18F66K80 node shown in the trace window. 
Again, data0 byte of the echoed message will be a counter, and the data reflection will be from 
data1 to data7 bytes. 
3. Send message with a different ID other than 0x111, x222, 0x333, or 0xAAAAA. You will not 
see echo from the PIM node. 
 

 
1. Click on the icon on desktop to open PC software “OptoLyzer® Studio” 

 
 
2. The following screen should appear: 

 
 
3. From the View tab, select Device Manager 

 
 
 
 
 
 
 
 

 
4. Device Manager window is central point to configure and to maintain connected devices. 
Expand the Device 0 beneath to see a list of all supported protocols.  

Learning OptoLyzer  

2. The following screen will appear:

3. From the View tab, select Device Manager:
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1. Click on the icon on desktop to open PC software “OptoLyzer® Studio” 

 
 
2. The following screen should appear: 

 
 
3. From the View tab, select Device Manager 

 
 
 
 
 
 
 
 

 
4. Device Manager window is central point to configure and to maintain connected devices. 
Expand the Device 0 beneath to see a list of all supported protocols.  
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4. The Device Manager window is a central point to configure and maintain connected devices.
Expand Device 0 to see a list of all supported protocols:            Quick Start Guide 

Microchip Technology Inc.                                        
6 

 
 
5. Make sure that the OptoLyzer® MOCCA FD tool is connected to computer.  The green tick 
mark at the bottom of the Device should be green. Otherwise power cycle the MOCCA FD tool 
or re-plug the USB cable from PC.  

 
 
6. To set the Bit Rate of the CAN channel, click on the arrow next to the CAN menu to show a 
list of available CAN channels on the MOCCA FD tool. CAN1 channel is used. Select the bit 
rate as shown below.  

 
 
7. Set OptoLyzer node sample point to be the same as the PIC18F66K80 node at 75%  
 
8. From the top menu bar, click on the green start button start monitoring the bus.  To stop, click 
on the red stop button. To clear the trace window, click on the red X button. 
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5. Make sure that the OptoLyzer MOCCA FD tool is connected to the computer. The green tick mark
at the bottom of the device should be green. Otherwise, power cycle the MOCCA FD tool or re-plug
the USB cable from the PC.
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5. Make sure that the OptoLyzer® MOCCA FD tool is connected to computer.  The green tick 
mark at the bottom of the Device should be green. Otherwise power cycle the MOCCA FD tool 
or re-plug the USB cable from PC.  

 
 
6. To set the Bit Rate of the CAN channel, click on the arrow next to the CAN menu to show a 
list of available CAN channels on the MOCCA FD tool. CAN1 channel is used. Select the bit 
rate as shown below.  

 
 
7. Set OptoLyzer node sample point to be the same as the PIC18F66K80 node at 75%  
 
8. From the top menu bar, click on the green start button start monitoring the bus.  To stop, click 
on the red stop button. To clear the trace window, click on the red X button. 

 
 

6. To set the Bit Rate of the CAN channel, click on the arrow next to the CAN menu to show a list of
available CAN channels on the MOCCA FD tool. CAN1 channel is used. Select the bit rate as
shown below:
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5. Make sure that the OptoLyzer® MOCCA FD tool is connected to computer.  The green tick 
mark at the bottom of the Device should be green. Otherwise power cycle the MOCCA FD tool 
or re-plug the USB cable from PC.  

 
 
6. To set the Bit Rate of the CAN channel, click on the arrow next to the CAN menu to show a 
list of available CAN channels on the MOCCA FD tool. CAN1 channel is used. Select the bit 
rate as shown below.  

 
 
7. Set OptoLyzer node sample point to be the same as the PIC18F66K80 node at 75%  
 
8. From the top menu bar, click on the green start button start monitoring the bus.  To stop, click 
on the red stop button. To clear the trace window, click on the red X button. 

 
 

7. Click on the arrow next to CAN1. Then set the OptyLyzer Node sample point to be the same as the
PIC18F66K80 node at 75% as shown below:
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8. From the top menu bar, click on the green start button to start monitoring the bus. To stop, click on
the red stop button. To clear the trace window, click on the red X button.
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5. Make sure that the OptoLyzer® MOCCA FD tool is connected to computer.  The green tick 
mark at the bottom of the Device should be green. Otherwise power cycle the MOCCA FD tool 
or re-plug the USB cable from PC.  

 
 
6. To set the Bit Rate of the CAN channel, click on the arrow next to the CAN menu to show a 
list of available CAN channels on the MOCCA FD tool. CAN1 channel is used. Select the bit 
rate as shown below.  

 
 
7. Set OptoLyzer node sample point to be the same as the PIC18F66K80 node at 75%  
 
8. From the top menu bar, click on the green start button start monitoring the bus.  To stop, click 
on the red stop button. To clear the trace window, click on the red X button. 

 
 9. A Trace tab window as shown below will appear. The sub tab name with “online_xx.xx.xx.olslog” is

where you monitor the CAN bus data. If you have started multiple “online_...” tabs, make sure you
are monitoring the active one. The active tab should be the one where you started with the green
start button.
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9. A Trace tab window as shown below will appear.  The sub tab name 
with“online_xx.xx.xx.olslog” is where you monitor the CAN bus data.  If you have started 
multiple “online_...” tabs, make sure you are monitoring the active one. The active tab should be 
the one where you started with the “green start button” 

 
 
10. Under View Tab, make sure the “Hexadecimal Integers” is selected. This allows easy 
viewing and CAN data entries in hex format.   

 
 
11. To transmit a CAN message from OptoLyzer® MOCCA FD tool, click on “Quick 
Activities” under Workspace panel. 

 
 
12. Under Activity tab, click on the “CAN Data Frame” button to create a CAN frame message. 

 
 
 
 
 
 

10. Under the View tab, make sure “Hexadecimal Integers” is selected. This allows easy viewing and
CAN data entries in hex format.
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9. A Trace tab window as shown below will appear.  The sub tab name 
with“online_xx.xx.xx.olslog” is where you monitor the CAN bus data.  If you have started 
multiple “online_...” tabs, make sure you are monitoring the active one. The active tab should be 
the one where you started with the “green start button” 

 
 
10. Under View Tab, make sure the “Hexadecimal Integers” is selected. This allows easy 
viewing and CAN data entries in hex format.   

 
 
11. To transmit a CAN message from OptoLyzer® MOCCA FD tool, click on “Quick 
Activities” under Workspace panel. 

 
 
12. Under Activity tab, click on the “CAN Data Frame” button to create a CAN frame message. 
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11. To transmit a CAN message from the OptoLyzer MOCCA FD tool, click on “Quick Activities” under
the Workspace panel.
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9. A Trace tab window as shown below will appear.  The sub tab name 
with“online_xx.xx.xx.olslog” is where you monitor the CAN bus data.  If you have started 
multiple “online_...” tabs, make sure you are monitoring the active one. The active tab should be 
the one where you started with the “green start button” 

 
 
10. Under View Tab, make sure the “Hexadecimal Integers” is selected. This allows easy 
viewing and CAN data entries in hex format.   

 
 
11. To transmit a CAN message from OptoLyzer® MOCCA FD tool, click on “Quick 
Activities” under Workspace panel. 

 
 
12. Under Activity tab, click on the “CAN Data Frame” button to create a CAN frame message. 

 
 
 
 
 
 

12. Under the Activity tab, click on the “CAN Data Frame” button to create a CAN frame message.
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9. A Trace tab window as shown below will appear.  The sub tab name 
with“online_xx.xx.xx.olslog” is where you monitor the CAN bus data.  If you have started 
multiple “online_...” tabs, make sure you are monitoring the active one. The active tab should be 
the one where you started with the “green start button” 

 
 
10. Under View Tab, make sure the “Hexadecimal Integers” is selected. This allows easy 
viewing and CAN data entries in hex format.   

 
 
11. To transmit a CAN message from OptoLyzer® MOCCA FD tool, click on “Quick 
Activities” under Workspace panel. 

 
 
12. Under Activity tab, click on the “CAN Data Frame” button to create a CAN frame message. 

 
 
 
 
 
 

13. Select the corresponding CAN 1 Channel that is currently connected to the MOCCA FD tool.
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13. Select the corresponding CAN 1 Channel that is currently connected to the MOCCA FD tool. 

 
 
14. Configure the frame’s ID to be one of the filtered IDs described in the example project. The 
message data length is arbitrary in this example project. Enter any values for the data bytes. Or 
follow the picture below: 

 

14. Configure the frame’s ID to be one of the filtered IDs described in the example project. The
message data length is arbitrary in this example project. Enter any values for the data bytes. Or
follow the figure below:
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13. Select the corresponding CAN 1 Channel that is currently connected to the MOCCA FD tool. 

 
 
14. Configure the frame’s ID to be one of the filtered IDs described in the example project. The 
message data length is arbitrary in this example project. Enter any values for the data bytes. Or 
follow the picture below: 

 
15. Arrange the windows by dragging tabs for “online_xxxx.olslog” and “Quick Activities” so they are

side by side. Drag by holding the tab as indicated by the green arrow below. This will make it easier
for us to see ongoing messages as we send messages from the MOCCA FD tool instead.
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15. Arrange the windows by dragging tabs for “online_xxxx.olslog” and “Quick Activities” so 
that they are side by side. Drag by holding the tab as indicated in the green arrow below. 
This will make it easier for us to see ongoing messages as we send message from MOCCA FD 
tool instead. 

 
 16. When done, click "Send" or "Start" in the Quick Activities window. Note that the PIC18F node only

retransmits messages received from filtered IDs. It ignores message IDs that are not configured for
the node. See below:
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for the node. See 
belw: 

 

4. Double click on ECAN under Device Resources. ECAN then appears under Projects 
Resources and its configuration window pops up.  

 Sent filtered ID from OptoLyzer
 Echo from ANDB
 Sent filtered ID from OptoLyzer
 Echo from ANDB
 Sent filtered ID from OptoLyzer
 Echo from ANDB
 Sent filtered ID from OptoLyzer
 Echo from ANDB
 Not filtered ID. No Echo.
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The Microchip Web Site

Microchip provides online support via our web site at http://www.microchip.com/. This web site is used as
a means to make files and information easily available to customers. Accessible by using your favorite
Internet browser, the web site 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, Microchip consultant program member listing

• Business of Microchip – Product selector and ordering guides, latest Microchip press releases,
listing of seminars and events, listings of Microchip sales offices, distributors and factory
representatives

Customer Change Notification Service

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

To register, access the Microchip web site at http://www.microchip.com/. Under “Support”, click on
“Customer Change Notification” 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 web site at: http://www.microchip.com/support

Microchip Devices Code Protection Feature

Note the following details of the code protection feature on Microchip devices:

• Microchip products meet the specification contained in their particular Microchip Data Sheet.
• Microchip believes that its family of products is one of the most secure families of its kind on the

market today, when used in the intended manner and under normal conditions.
• There are dishonest and possibly illegal methods used to breach the code protection feature. All of

these methods, to our knowledge, require using the Microchip products in a manner outside the
operating specifications contained in Microchip’s Data Sheets. Most likely, the person doing so is
engaged in theft of intellectual property.

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

 ATA6563 Click Quick Start Guide
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• Neither Microchip nor any other semiconductor manufacturer can guarantee the security of their
code. Code protection does not mean that we are guaranteeing the product as “unbreakable.”

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

Legal Notice

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

Trademarks

The Microchip name and logo, the Microchip logo, AnyRate, AVR, AVR logo, AVR Freaks, BeaconThings,
BitCloud, CryptoMemory, CryptoRF, dsPIC, FlashFlex, flexPWR, Heldo, JukeBlox, KeeLoq, KeeLoq logo,
Kleer, LANCheck, LINK MD, maXStylus, maXTouch, MediaLB, megaAVR, MOST, MOST logo, MPLAB,
OptoLyzer, PIC, picoPower, PICSTART, PIC32 logo, Prochip Designer, QTouch, RightTouch, SAM-BA,
SpyNIC, SST, SST Logo, SuperFlash, tinyAVR, UNI/O, and XMEGA are registered trademarks of
Microchip Technology Incorporated in the U.S.A. and other countries.

ClockWorks, The Embedded Control Solutions Company, EtherSynch, Hyper Speed Control, HyperLight
Load, IntelliMOS, mTouch, Precision Edge, and Quiet-Wire are registered trademarks of Microchip
Technology Incorporated in the U.S.A.

Adjacent Key Suppression, AKS, Analog-for-the-Digital Age, Any Capacitor, AnyIn, AnyOut, BodyCom,
chipKIT, chipKIT logo, CodeGuard, CryptoAuthentication, CryptoCompanion, CryptoController,
dsPICDEM, dsPICDEM.net, Dynamic Average Matching, DAM, ECAN, EtherGREEN, In-Circuit Serial
Programming, ICSP, Inter-Chip Connectivity, JitterBlocker, KleerNet, KleerNet logo, Mindi, MiWi,
motorBench, MPASM, MPF, MPLAB Certified logo, MPLIB, MPLINK, MultiTRAK, NetDetach, Omniscient
Code Generation, PICDEM, PICDEM.net, PICkit, PICtail, PureSilicon, QMatrix, RightTouch logo, REAL
ICE, Ripple Blocker, SAM-ICE, Serial Quad I/O, SMART-I.S., SQI, SuperSwitcher, SuperSwitcher II, Total
Endurance, TSHARC, USBCheck, VariSense, ViewSpan, WiperLock, Wireless DNA, and ZENA are
trademarks of Microchip Technology Incorporated in the U.S.A. and other countries.

SQTP is a service mark of Microchip Technology Incorporated in the U.S.A.

Silicon Storage Technology is a registered trademark of Microchip Technology Inc. in other countries.

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

All other trademarks mentioned herein are property of their respective companies.
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ISBN: 978-1-5224-3160-2

Quality Management System Certified by DNV

ISO/TS 16949
Microchip received ISO/TS-16949:2009 certification for its worldwide headquarters, design and wafer
fabrication facilities in Chandler and Tempe, Arizona; Gresham, Oregon and design centers in California
and India. The Company’s quality system processes and procedures are for its PIC® MCUs and dsPIC®

DSCs, KEELOQ® code hopping devices, Serial EEPROMs, microperipherals, nonvolatile memory and
analog products. In addition, Microchip’s quality system for the design and manufacture of development
systems is ISO 9001:2000 certified.
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Tel: 47-7289-7561
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