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 ATWINC/ATWILC
 MCHPRT2 User Guide

Introduction
This document provides detailed information about the MCHPRT2 tool, which allows the user to easily configure,
evaluate and test an RF system. This tool simplifies the effort during the early stage of development, regulatory
certification and production testing. The MCHPRT2 tool with v1.0 is used for this demonstration. MCHPRT2 is a
Windows®-based software program.

Notes: The ATWINC and ATWILC denote the following:
• ATWINC15x0
• ATWINC3400
• ATWILC1000
• ATWILC3000

Features
The MCHPRT2 tool includes the following functions for the ATWINC/ATWILC devices:

• Flexible Graphical User Interface (GUI) Configuration Options
• Inbuilt Command Line Interpreter (CLI)
• Wi-Fi® RF Performance Evaluation
• Bluetooth® Low Energy (BLE) RF Performance Evaluation
• Continuous Wave (CW) Transmitter
• RF Frequency Offset Calibration
• e-Fuse Programming
• Register Read/Write
• Register Range Dump
• Received Signal Strength Indicator (RSSI) Reading
• Firmware (FW) Upgrade
• Gain Table Update
• Webpage Upgrade
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1. Prerequisite
This chapter provides the hardware and software prerequisites for using the MCHPRT2 tool with the ATWINC/
ATWILC series.

1.1 Hardware Prerequisites
This section provides the hardware tools that are required to test the RF system. ATWINC/ATWILC is connected to
the GUI using Aardvark™ or serial bridge.

1.1.1 Aadvark I2C Host Adapter
Aardvark I2C/HCI Host adapter is used to interface PC via USB to I2C pins of ATWINC/ATWILC. The same is shown
in the following figure. For more information, refer to http://www.totalphase.com/products/aardvark-i2cspi/.

Figure 1-1. Aardvark I2C/HCI Host Adapter

1.1.2 USB-UART Converter
This USB-UART converter (MCP2200 Breakout Module) will be used to interface the PC to the UART DTM interface
of the ATWINC3XXX devices. Any generic USB-UART converter can also be used.

Figure 1-2. USB-UART Converter

http://www.totalphase.com/products/aardvark-i2cspi/
https://www.microchip.com/DevelopmentTools/ProductDetails/ADM00393
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1.2 Software Prerequisite

1.2.1 Serial Bridge Connection (ATWILC/ATWINC)
MCHPRT2 GUI can be operated without the Aadvark tool with the help of the serial bridge application from Microchip
Studio. In the GUI, instead of I2C, select UART. Enter the valid Com port, baud rate and click Init to start evaluating
the RF test system. For more information, see the Serial Bridge Application Note.

1.2.2 MCHPRT2 GUI Tool
The MCHPRT2 tool allows the user to easily configure, evaluate and test an RF system. It simplifies the effort during
the early stage of development. The later sections have a detailed explanation on how the tool is used to test the RF
system.
Figure 1-3. MCHPRT2 GUI Tool

1

2

3

4

1. Click the tab for Initialization, eFuse, Wi-Fi, BLE or Register read and write option.
2. Function block for the selected tab.
3. CMD command line block.
4. Device connectivity status:

– Closed – Sub process MCHPRT2 tool is closed
– Ready – MCHPRT2 tool is waiting for the command
– Processing – MCHPRT2 tool is running

1.2.2.1 MCHPRT2 Software Architecture
MCHPRT2 is a C# program using MCHPRT command line function for RF test or automation test example. The
following link has an example of process function to open, send and receive the command.

https://docs.microsoft.com/en-us/dotnet/api/system.diagnostics.process?
redirectedfrom=MSDN&view=netframework-4.7.2.

The following is the architecture of MCHPRT2.

https://ww1.microchip.com/downloads/en/Appnotes/00003397A.pdf
https://docs.microsoft.com/en-us/dotnet/api/system.diagnostics.process?redirectedfrom=MSDN&view=netframework-4.7.2
https://docs.microsoft.com/en-us/dotnet/api/system.diagnostics.process?redirectedfrom=MSDN&view=netframework-4.7.2
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Figure 1-4. MCHPRT2

For MCHPRT2 source code contact Microchip sales.

1.3 UART/I2C Pin Details
Connect the UART or I2C to the PC, and power on the ATWINC/ATWILC. Ensure that the ATWINC/ATWILC is in the
right test mode with the correct pins.

The following table provides the I2C connection for ATWINC/ATWILC 1XXX and 3XXX series.
Table 1-1. I2C Connection

Connections 1XXX Module series 1XXX Chip series 3XXX Module series 3XXX Chip series

I2C Slave Data Pin 3 Pin 33 Pin 10 Pin 16

I2C Slave clock Pin 2 Pin 32 Pin 11 Pin 17

BT_TXD NA NA Pin 8 Pin 14

BT_RXD NA NA Pin 9 Pin 15

1.4 Power-Up/Down Sequence
This section provides the power-up/down sequence for the ATWINC/ATWILC devices.

1.4.1 Power-up/down Sequence (ATWINC/ATWILC)
The power-up/down sequence for ATWINC/ATWILC is shown in the following figure. The timing parameters are
provided in following the table.

Figure 1-5. Power-up/down Sequence (ATWINC/ATWILC)
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Table 1-2. Power-up/down Sequence Timing Parameters

Parameter Min. Units Description

tA 0 ms
• VBATT rise to VDDIO rise
• VBATT and VDDIO can rise simultaneously or can be tied together.

VDDIO must not rise before VBATT.

tB 0 ms
• VDDIO rise to CHIP_EN rise
• CHIP_EN must not rise before VDDIO. CHIP_EN must be driven high

or low, not left floating.

tC 5 ms

• CHIP_EN rise to RESETN rise
• This delay is needed because the XO clock must stabilize before

RESETN removal. RESETN must be driven high or low, not left
floating.

tA’ 0 ms
• VDDIO fall to VBATT fall
• VBATT and VDDIO can fall simultaneously or can be tied together.

VBATT must not fall before VDDIO.

tB’ 0 ms
• CHIP_EN fall to VDDIO fall
• VDDIO must not fall before CHIP_EN. CHIP_EN and RESETN can fall

simultaneously.

tC’ 0 ms
• RESETN fall to VDDIO fall
• VDDIO must not fall before RESETN. RESETN and CHIP_EN can fall

simultaneously.

It is mandatory that the ATWINC/ATWILC chip is in the right bootloader state for establishing connection from
GUI through I2C. To do that, the host MCU must power-up the ATWINC/ATWILC chip and then perform the reset
sequence as defined in the figure Power-up/down Sequence (ATWINC/ATWILC). This is done very easily from the
host MCU by calling the nm_bsp_init() and nm_bsp_reset() function. The code snippet for the same is as shown
below,

int main(void)
{/* Initialize the board. */
system_init();
/* Initialize the BSP. */
nm_bsp_init();
nm_bsp_reset();
while(1) {
}
}

1.5 Hardware Setup
The following figures illustrate the block diagram of the test setup using ATWINC.



 ATWINC/ATWILC
Prerequisite

© 2019-2023 Microchip Technology Inc.
and its subsidiaries

 User Guide DS50002893C-page 8

Figure 1-6. ATWINC1500 Hardware Setup

Figure 1-7. ATWINC3400 Hardware Setup
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2. Graphical User Interface
This chapter provides the steps to follow to put the device in Wi-Fi and Bluetooth test mode, and set registers, eFuse
bits and perform firmware upgrade using the MCHPRT2 tool.

2.1 Wi-Fi

2.1.1 Initialization
Perform the following steps for Wi-Fi initialization.

1. Double-click to open the MCHPRT2.exe executable file and, select the interface as “I2C” when using “I2C”
connection. Select the interface as ‘UART’ when using serial bridge UART connection.

2. Select the device from the Device series drop down box.
3. Choose Wi-Fi as the mode from the drop down box.
4. Click Connect to initialize the device.
5. After initialization is complete, the status of the process bar displays Ready.

Figure 2-1. Wi-Fi Initialization

Note: The CLI information is displayed on the right hand side.
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Figure 2-2. Wi-Fi Initialization

2.1.2 Transmission (TX)

2.1.2.1 Start TX – Gain, Channel, Data Rate
Set the following parameters to Start TX:

1. Navigate to the Wi-Fi tab.
2. Select the desired channel CH for testing.
3. Select the desired data rate from the drop-down box, and choose the Gain mode (Dynamic/Bypass/

FLASH(WINC1500/WINC3400 only).
Note: In Bypass mode, PPA, PA and Digital Gain are enabled. The value is set within the specified value
besides PPA, PA and Digital Gain. In Dynamic and Flash gain mode, PPA, PA and Digital Gain are disabled.

4. Enter PPA.
5. Enter PA.
6. Enter Digital Gain (-7 ~ -15).

Note: The following table provides the details about the recommended values of the PA and PPA gain values.
The user can only customize the DG gain values to meet the gain value requirements.

Table 2-1. Recommended PA and PPA Gain Values

Device PA PPA DG

WILC1000 18 6 Customizable within the provided range

WINC1500 18 6 Customizable within the provided range

WILC3000 Wi-Fi –18
BLE – 6

Wi-Fi –15
BLE – 6

Customizable within the provided range

WINC3400 Wi-Fi –18
BLE – 6

Wi-Fi –15
BLE – 6

Customizable within the provided range
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7. XO offset.
8. Length (0~1024).
9. Frames (0 for continuous TX mode).
10. For CW mode of transmission, select the check box before Normal to enter CW mode.
11. Click TX start to Start TX.

Figure 2-3. Start TX

12. Click TX stop to Stop TX.
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Figure 2-4. Stop TX

Note: The value that is written to amplitude and phase imbalance in the Wi-Fi tab is used for testing. It is not written
into the eFuse.

Notes: 
• Bypass mode: Gain values are used from the value entered in the GUI.
• Dynamic mode: Gain Values are used from the loaded test firmware (.bin gain table).
• Flash mode (For WINC devices): Gain values are used from Flash memory.

2.1.2.2 Antenna Switch
Set the following parameters for Antenna switch (ATWILC1000/ATWINC15x0).

1. Enter the GPIO number for switching the antenna.
2. Click on the Antenna 2 button for switching.
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Figure 2-5. Enable Antenna Switch

2.1.3 Receive (RX)

2.1.3.1 Start RX
Perform the following steps to Start RX:

1. Navigate to the RX tab, under the Wi-Fi tab.
2. Select the required channel from the Channel - Frequency (MHz) drop down box.
3. Click RX start to start the receive test.
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Figure 2-6. Start RX Test

 

4. Click RX stop to stop receiving and the number of received packets is shown in RX packet text box.
Figure 2-7. Stop RX

 

 

2.1.3.2 RX MAC Filter Control

2.1.3.2.1 Enable RX MAC Filter SA (Source)
Perform the following steps to enable RX MAC filter for SA.

1. Click on the SA check box and input Source MAC address in the text box.
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2. Click RX start to start the RX test.
Figure 2-8. Enable RX MAC Filter SA

 

2.1.3.2.2 Enable RX MAC Filter DA (Destination)
Perform the following steps to enable RX MAC filter for DA.

1. Click the DA check box to enable RX MAC filter for DA.
2. Click on RX start to start the RX test.

Figure 2-9. Enable RX MAC Filter DA
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2.1.3.2.3 Enable Override Self MAC Address
Perform the following steps to enable override self MAC address.

1. Click on Self check box and input Self MAC address in the text box.
2. Click RX start to start the RX test.

Figure 2-10. Enable Override Self MAC Address

2.1.3.3 ccaRSSI
Perform the following steps to start RSSI test:

1. Click RSSI start to start receiving the signal strength displayed in the tab next to ccaRSSI.
Note: If a valid Wi-Fi packet is received, the indicator next to the ccaRSSI text box displays as selected.
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Figure 2-11. Start RSSI

2. Click RSSI stop to stop measuring RSSI.
Figure 2-12. Stop RSSI

2.1.4 Gain Table
Perform the following steps for Gain table settings:

1. Navigate to Gain(winc) under Wi-Fi tab and, click Get to get the Wifi-PPA, Wifi-PA and Wifi-DG.
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2. Click Edit to change the values of PPA, PA and DG. Click Save to apply the changes.
Figure 2-13. Gain Table Update

2.2 Bluetooth Low Energy (ATWILC3000/ATWINC3400)

2.2.1 Initialization
Perform the following steps for Bluetooth initialization.

1. Double-click on MCHPRT2.exe to open the GUI tool and select the device from the drop down box.
2. Select the interface as “I2C” when using “I2C” connection, and as “UART” when using serial bridge UART

connection.
3. Select the Mode as BLE from the drop down box, next to Mode.
4. Click Connect.
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Figure 2-14. Bluetooth Initialization

 
 

 

 

5. The process bar status displays Ready, after the initialization completes.
6. Navigate to BLE comport tab under BLE.
7. Select the COM port number and, select Baud rate as 115200.
8. Click Open to connect to the selected COM port.

Figure 2-15. Selecting COM Port

 
 

 

 

 

  

To check if DTR is enabled, see 1.3.  UART/I2C Pin Details .
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2.2.2 TX
Set the following parameters for Bluetooth TX.

1. Navigate to TX tab under BLE and choose the desired channel from Channel-Frequency drop-down.
2. Select the payload.
3. Select gain mode.
4. Select PPA and PA values from the drop down box.
5. Enter Digital gain.
6. Enter XO offset.
7. Select Frame Length.
8. Select the check box next to payload drop down box, to enable CW mode.
9. Click TX Start to start transmission.

Figure 2-16. Start TX for Bluetooth

 
 

 

 

 

  

 

  

 

 

10. Click TX Stop to stop transmission.
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Figure 2-17. Stop TX for Bluetooth

 
 

 

 

 

  
 

 

2.2.3 RX
Set the following parameters for RX test:

1. Navigate to RX tab under BLE and choose the required channel from the Channel-Frequency drop down box.
2. Click RX start to start the reception.
3. Rx packet shows the number of successful packets received.

Figure 2-18. Start Bluetooth RX Test
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4. Click RX stop to stop the reception.
Figure 2-19. Stop Bluetooth RX Test

 

 

 

 

2.2.4 Direct Test Mode
1. Stop all the Tx or Rx tests before starting DTM mode.
2. After the BLE initialization, reconnect the COM port to the testing equipment.

2.3 Temperature Calibration Calculator
1. Navigate to eFuse and type the current temperature value in the text box.
2. Click Calibration.
3. The calibrated temperature value is displayed in the text box beside Temperature Calib.



 ATWINC/ATWILC
Graphical User Interface

© 2019-2023 Microchip Technology Inc.
and its subsidiaries

 User Guide DS50002893C-page 23

Figure 2-20. Temperature calibration procedure 

 

 

Note: Temperature calibration only works in Dynamic mode. The current WILC/WINC firmware doesn’t
support this feature. It is for future reference.

2.4 Register
Navigate to Reg read and write tab.

2.4.1 Read
Perform the following steps to read the register values.

1. Enter the address in the Register location text tab, as shown in the following figure.
2. Click Read button to display value in the Register Value text box.
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Figure 2-21. Read Reg Value

2.4.2 Write
Perform the following steps to write the register values.

1. Type the register location.
2. Type the register value in the Register value text box.
3. Click Write to write into the specified location.
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Figure 2-22. Write Reg Value

2.4.3 Register Dump
Perform the following steps to dump the registers.

1. Enter the start and stop registers where the register values has to be dumped under Dump- start register and
Dump-stop register.

2. Click Browse to add the sample dump file (.txt).
3. After selecting the dump file click Dump.
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Figure 2-23. Adding the Sample Dump File

Note: The format for dump file is .txt.
4. After dumping the registers, the process bar indicates blue color.

2.5 eFuse

2.5.1 Read
Perform the following steps to read eFuse.

1. Open MCHPRT2 GUI tool.
2. After initialization, navigate to eFuse tab.
3. Click Read to see the written parameters.
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Figure 2-24. Read eFuse

2.5.2 Write
Perform the following steps to write eFuse:

1. Navigate to eFuse tab. To update gain correction, XO offset , AMP and Phase imbalance enter the respective
values.

2. Click Write to write efuse.
3. If only a few parameters are required to be written to eFuse, then the other parameter follows the previous

eFuse information. To confirm this enter letter "Y" in the CMD Input text box and click on CMD Input. After the
eFuse is written, "eFuse write finish" displays in the command window.

4. The eFuse bank number automatically updates by +1. If the module is new, the bank will be Null. On first write,
the bank number gets incremented by +1 until it reaches 5. (0-5 banks).
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Figure 2-25. Enable eFuse Write

Figure 2-26. Enter Y

2.6 Firmware Upgrade
Perform the following steps to upgrade the firmware using the MCHPRT2 Tool. It is the same firmware upgrade
example that is available in Microchip Studio. See 6.  Appendix C – Firmware Update for details.
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Important: Before the FW upgrade, update the firmware files in following folder:
• ..\MCHPRT\upgrade_1500\firmware\firmware (for ATWINC1500)
• ..\MCHPRT\upgrade_3400\firmware\firmware (for ATWINC3400)

1. Select the chip from the drop-down menu.
2. Select the upgrade items from the list.

3. Click  to start the firmware upgrade.
Figure 2-27. FW Upgrade

4. After the upgrade is successful, the log displays as “PASS” (see the following figure).
Figure 2-28. Successful Upgrade
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Note: ASF has the latest firmware. For information on how to add the upgrade file into the MCHPRT2 tool folder, see
the Firmware upgrade folder in MCHPRT2 package.
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3. Command Line
The commands that are sent using command line can also be sent from the GUI by entering the command in the
CMD Input text box.

3.1 Wi-Fi

3.1.1 Initialization
The following table provides the command syntax for Wi-Fi initialization.

Table 3-1. Wi-Fi Initialization

Command Syntax MCHPRT X

X X refers to Chip selection:

Fast Connection
• 1000 – ATWILC1000 series with I2C
• 1000_UART – ATWILC1000 series with UART
• 1500 – ATWINC15X0 series with I2C
• 1500_UART – ATWINC15X0 series with UART
• 3000 – ATWILC3000 series with I2C
• 3000_UART – ATWILC3000 series with UART
• 3400 – ATWINC3400 series with I2C
• 3400_UART – ATWINC3400 series with UART

Example MCHPRT 0

Auto-detect Chip with I2C connector

MCHPRT 0_UART

Auto-detect Chip with UART connector

The following figure illustrates the Wi-Fi initialization.
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Figure 3-1. Console Log of Wi-Fi Initialization (MCHPRT 0)

3.1.2 IQ Amplitude and Phase Imbalance Calibration
Before running the TX test, read the IQ Amplitude and Phase imbalance calibration value from the eFuse memory,
then set it using the following commands:

Set Amplitude Imbalance Calibration Value
Command – MCHPRT 17 IQ AMP

• IQ – Real (0) or Imaginary (1)
• AMP – Amplitude imbalance correction value. The range is -6 dB to 6 dB.

Set Phase Imbalance Calibration Value
Command – MCHPRT 18 IQ PHA

• IQ – Real (0) or Imaginary (1)
• PHA – Phase imbalance correction value. The range is -10 degrees to +10 degrees.

Notes: 
• After running the MCHPRT 17 IQ AMP and the MCHPRT 18 IQ PHA commands, run the MCHPRT 11 1

command so the MCHPRT2 tool uses this value.
• By default, IQ calibration values are programmed into the eFuse bank in the factory. So, the user is not required

to run the IQ calibration.

3.1.3 TX

3.1.3.1 Start TX – Gain, Channel, Data Rate
The following table provides the command syntax for gain, channel and data rate of the TX test.
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Table 3-2. Start TX: After Initialization

Command Syntax MCHPRT 6 X Y Z A B C D L F

X X refers to TX channel: 1 to 14
• 1 – Channel 1 (2412 MHz)
• 6 – Channel 6 (2437 MHz)
• 14 – Channel 14 (2484 MHz)

Y Z Y refer to Rate, Z refers to Preamble:

Rate = 0 Preamble = 0 11b 1 Mbps —

Rate = 1 Preamble = 0 11b 2 Mbps —

Rate = 2 Preamble = 0 11b 5.5 Mbps —

Rate = 3 Preamble = 0 11b 11 Mbps —

Rate = 0 Preamble = 1 11g 6 Mbps —

Rate = 1 Preamble = 1 11g 9 Mbps —

Rate = 2 Preamble = 1 11g 12 Mbps —

Rate = 3 Preamble = 1 11g 18 Mbps —

Rate = 4 Preamble = 1 11g 24 Mbps —

Rate = 5 Preamble = 1 11g 36 Mbps —

Rate = 6 Preamble = 1 11g 48 Mbps —

Rate = 7 Preamble = 1 11g 54 Mbps —

Rate = 0 Preamble = 2 11n MCS - 0 0x80

Rate = 1 Preamble = 2 11n MCS - 1 0x81

Rate = 2 Preamble = 2 11n MCS - 2 0x82

Rate = 3 Preamble = 2 11n MCS - 3 0x83

Rate = 4 Preamble = 2 11n MCS - 4 0x84

Rate = 5 Preamble = 2 11n MCS - 5 0x85

Rate = 6 Preamble = 2 11n MCS - 6 0x86

Rate = 7 Preamble = 2 11n MCS - 7 0x87

A A refers to bandwidth:
0/1 – 20 MHz

B B refers to Digital Gain (Bypass mode):
Range: -20 to 0

DG: Dynamic Gain

C C refers to PA gain (Bypass mode):
• ATWILC1000/ATWINC15X0 – 18, 15, 12, 9, 6, 3
• ATWILC3000/ATWINC3400 – 18, 15, 12, 9, 6, 3

DG: Dynamic Gain
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...........continued
Command Syntax MCHPRT 6 X Y Z A B C D L F

D D refers to PPA gain (Bypass mode):
• ATWILC1000/ATWINC15X0 – 9, 6, 3, 0
• ATWILC3000/ATWINC3400 – 20, 18, 15, 12, 6, 0

DG: Dynamic Gain

L L refers to length:
0 – 1500

Maximum limit is 1500

F F refers Frequency offset:
-50 to +50 base on Crystal

XO: eFuse XO value

Example MCHPRT 6 1 7 2 0 -10 18 6 1500 0
Channel 1. MCS 7 – 20 MHz, length 1500, 0 ppm, offset DG – 10, PPA 6 , PA 18

The following figure shows the example start TX test.

Figure 3-2. Console Log of TX Test Mode

The Wi-Fi TX mode starts as shown in the following figure.
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Figure 3-3. TX Mode Start

3.1.3.2 CW
The following table provides the command syntax for CW TX mode.

Table 3-3. Start TX CW: After Initialization

Command Syntax MCHPRT 8 X Y Z A B C D L F

X X refers to TX channel: 1 to 14
• 1 – Channel 1 (2412 MHz)
• 6 – Channel 6 (2437 MHz)
• 14 – Channel 14 (2484 MHz)
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...........continued
Command Syntax MCHPRT 8 X Y Z A B C D L F

Y Z Y refer to Rate, Z refers to Preamble:

Rate = 0 Preamble = 0 11b 1 Mbps —

Rate = 1 Preamble = 0 11b 2 Mbps —

Rate = 2 Preamble = 0 11b 5.5 Mbps —

Rate = 3 Preamble = 0 11b 11 Mbps —

Rate = 0 Preamble = 1 11g 6 Mbps —

Rate = 1 Preamble = 1 11g 9 Mbps —

Rate = 2 Preamble = 1 11g 12 Mbps —

Rate = 3 Preamble = 1 11g 18 Mbps —

Rate = 4 Preamble = 1 11g 24 Mbps —

Rate = 5 Preamble = 1 11g 36 Mbps —

Rate = 6 Preamble = 1 11g 48 Mbps —

Rate = 7 Preamble = 1 11g 54 Mbps —

Rate = 0 Preamble = 2 11n MCS - 0 0x80

Rate = 1 Preamble = 2 11n MCS - 1 0x81

Rate = 2 Preamble = 2 11n MCS - 2 0x82

Rate = 3 Preamble = 2 11n MCS - 3 0x83

Rate = 4 Preamble = 2 11n MCS - 4 0x84

Rate = 5 Preamble = 2 11n MCS - 5 0x85

Rate = 6 Preamble = 2 11n MCS - 6 0x86

Rate = 7 Preamble = 2 11n MCS - 7 0x87

A A refers to bandwidth:
0/1 – 20 MHz

B B refers to Digital Gain (Bypass mode):
Range: -20 to 0

DG: Dynamic Gain

C C refers to PA gain (Bypass mode):
• ATWILC1000/ATWINC15X0 – 18, 15, 12, 9, 6, 3
• ATWILC3000/ATWINC3400 – 18, 15, 12, 9, 6, 3

DG: Dynamic Gain

D D refers to PPA gain (Bypass mode):
• ATWILC1000/ATWINC15X0 – 9, 6, 3, 0
• ATWILC3000/ATWINC3400 – 20, 18, 15, 12, 6, 0

DG: Dynamic Gain

L L refers to length:
0 – 1500

Maximum limit is 1500
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...........continued
Command Syntax MCHPRT 8 X Y Z A B C D L F

F F mean Frequency offset : -50 to +50 base on Crystal
XO: eFuse XO value

Example MCHPRT 8 1 7 2 0 -10 18 6 1500 0
Channel 1. MCS 7 – 20 MHz, length 1500, 0 ppm offset DG – 10, PPA 6, PA 18
CW mode

The following figure shows the example of start CW TX mode.

Figure 3-4. Console Log of CW TX Mode

The CW TX mode starts as shown in the following figure.
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Figure 3-5. CW TX Mode Start

3.1.3.3 Gain Mode
The following table provides the command syntax for Gain mode settings.

Table 3-4. Gain Mode setting: After Initialization, Before TX Start

Command Syntax MCHPRT 11 X

X X refers to Gain mode:
• 0 – Dynamic gain mode
• 1 – Bypass gain mode (default)
• 2 – Flash gain mode

Example MCHPRT 11 1

Bypass mode

The following figure shows the example of Gain mode.
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Figure 3-6. Console Log of Gain Mode

3.1.3.4 Antenna Switch
The following table provides the command syntax for Antenna switch (ATWILC1000/ATWINC15X0).

Table 3-5. Antenna Switching: After Initialization

Command Syntax MCHPRT 12 X Y

X X refers to Antenna:
• 0 – antenna 1 (default)
• 1 – antenna 2

Y Y refers to GPIO pin:
• 3 – GPIO3

Example MCHPRT 12 0 3

Antenna switching A

The following figure shows the example of Antenna switch.
Figure 3-7. Console Log of Antenna Switch

3.1.3.5 Stop TX
The following table provides the command syntax for Stop TX test.

Table 3-6. Stop TX: After Initialization and TX Start

Command Syntax MCHPRT 13

Example MCHPRT 13

Stop TX

The following figure shows the example of Stop TX test.
Figure 3-8. Console Log of Stop TX Test Mode
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3.1.4 RX

3.1.4.1 Start RX
The following table provides the command syntax for RX test.

Table 3-7. Start RX: After Initialization

Command Syntax MCHPRT 2 X

X X refers to TX channel: 1 to 14
• 1 – Channel 1 (2412 MHz)
• 6 – Channel 6 (2437 MHz)
• 14 – Channel 14 (2484 MHz)

Example MCHPRT 2 1
RX mode in Channel 1 Start with reset the count

The following figure shows the example of start RX test.

Figure 3-9. Console Log of RX Test Mode

3.1.4.2 Start RX with MAC Filter Selection
The following table provides the command syntax for RX test with MAC filter selection.

Table 3-8. Start RX with MAC Filter selection: After Initialization

Command Syntax MCHPRT X Y Z A

X X refers to RX mode:
• 2_DA – Destination Filter
• 2_SA – Source Filter
• 2_Self – Override self MAC address
• 2_SA_DA – SA with DA
• 2_Self_DA – Self with DA
• 2_SA_Self – SA with Self
• 2_SA_Self_DA – All MAC filter apply

Y Y refers to TX channel: 1 to 14
• 1 – Channel 1 (2412 MHz)
• 6 – Channel 6 (2437 MHz)
• 14 – Channel 14 (2484 MHz)

Z In “2_SA”, “2_SA_DA”, “2_SA_Self”, “2_SA_Self_DA”

Source MAC address

In “2_Self”, “2_Self_DA”

Self MAC address

A In “2_SA_Self_DA”

Self MAC address
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...........continued
Command Syntax MCHPRT X Y Z A

Example MCHPRT 2_SA_Self_DA 1 112233445566 665544332211

RX with Source MAC filter: 112233445566 and DA MAC filter and Self MAC
address: 665544332211 in Channel 1 Start with reset the count

MCHPRT 2_SA_DA 12 112233445566

RX with Source MAC filter: 112233445566 in Channel 12 Start with reset the
count

MCHPRT 2_Self_DA 13 665544332211

RX with DA MAC filter and Self MAC address: 665544332211 in Channel 13
Start with reset the count

The following figure shows the example of RX with Source MAC filter: 112233445566 and DA MAC filter and Self
MAC address: 665544332211 in Channel 1 Start with reset the count.

Figure 3-10. Console Log of RX with Source MAC Filter (Channel 1)

The following figure shows the example of RX with Source MAC filter: 112233445566 in Channel 12 Start with reset
the count.

Figure 3-11. Console Log of RX with Source MAC Filter (Channel 12)

The following figure shows the example of RX with DA MAC filter and Self MAC address: 665544332211 in Channel
13 Start with reset the count.

Figure 3-12. Console Log of RX with Source MAC Filter (Channel 13)

3.1.4.3 RX Package Report
The following table provides the command syntax for RX package report.

Table 3-9. RX Package Report: After Initialization and Start RX

Command Syntax MCHPRT 3

Example MCHPRT 3
Report the package number (package count will not reset)
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The following figure shows the example of RX package report.

Figure 3-13. Console Log of RX Package Report

3.1.4.4 RSSI Reading
The following table provides the command syntax for RSSI reading once.

Table 3-10. RX Package Report Once: After Initialization and Start RX

Command Syntax MCHPRT 9

Example MCHPRT 9
Report the RSSI reading once

The following figure shows the example of RSSI reading once.

Figure 3-14. Console Log of RSSI Reading Once

3.1.4.5 RSSI Reading in Seconds
The following table provides the command syntax for RSSI reading in seconds.

Table 3-11. RX Package Report: After Initialization and Start RX

Command Syntax MCHPRT 10 X

X X refers to the number of sec report the RSSI reading

Example MCHPRT 10 2
Report the RX RSSI reading in 10 sec

The following figure shows the example of RSSI reading.
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Figure 3-15. Console Log of RSSI Reading

3.1.4.6 Auto Reset Mode
The following table provides the command syntax for Auto Reset mode.

Table 3-12. Auto Reset Mode

Command Syntax MCHPRT 14

Enable Enable refers to that the MCHPRT will auto reset with the mode change
For example:

MCHPRT 8 1 7 7 0 -10 18 6 1500 0

(Module auto reset)

MCHPRT 6 1 7 7 0 -10 18 6 1500 0

(Module auto reset)

MCHPRT 2 1

Disable (default) Disable refers that the MCHPRT will not auto reset with the mode change.
Command flow must follow the correct step.

For example:

MCHPRT 8 1 7 7 0 -10 18 6 1500 0

MCHPRT 13

MCHPRT 6 1 7 7 0 -10 18 6 1500 0

MCHPRT 13

MCHPRT 2 1

Each TX information change or change to RX mode, requires to send stop TX
command.

Example MCHPRT 14

The following figure shows the example of Auto Reset mode.
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Figure 3-16. Console Log of Auto Reset Mode

3.1.4.7 Digital Gain Table Printing
The following table provides the command syntax for Digital Gain Table Printing.

Table 3-13. Digital Gain Table Printing: After Initialization and Before TX and RX

Command Syntax MCHPRT 19

Example MCHPRT 19
Module will start TX from Channel 1 to Channel 14 for checking gain table and
then printing the gain table in current Gain mode. This is not applicable for
Bypass mode.

The following figure shows the example of Digital Gain Table Printing.

Figure 3-17. Console Log of Digital Gain Table Printing
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Figure 3-18. Console Log of Display Gain Table Printing WINC3400
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3.1.4.8 Deinitialization
The following table provides the command syntax for deinitialization.

Table 3-14. Deinitialization: After Initialization

Command Syntax MCHPRT 4

Example MCHPRT 4
Deinitialization

The following figure shows the example of deinitialization.

Figure 3-19. Console Log of Deinitialization

3.2 Bluetooth (ATWILC3000/ATWINC3400)

3.2.1 Bluetooth Initialization
The following table provides the command syntax for Bluetooth initialization. Refer to 1.3.  UART/I2C Pin Details to
check if DTR is enabled or not.

Table 3-15. Initialization

Command Syntax MCHPRT BT X

BT • BT refers to I2C
• BT_UART refers to UART connect
• BT_DTR refers to I2C and DTR enable
• BT_UART_DTR refers to UART connect and DTR enable
• BT_FW refers to firmware upload

X X refers to the port number for Bluetooth UART

Example MCHPRT BT 90

The following figure shows the example of Bluetooth initialization.
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Figure 3-20. Console Log of Bluetooth Initialization

Table 3-16. Bluetooth initialization without serial port

Command Syntax MCHPRT BT

BT • BT refers to I2C
• BT_UART refers to UART connect
• BT_DTR refers to I2C and DTR enable
• BT_UART_DTR refers to UART connect and DTR enable
• BT_FW refers to firmware upload

Example MCHPRT BT
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Figure 3-21. Console Log of Bluetooth Initialization without Serial Port

3.2.2 Bluetooth DTM
The following table provides the command syntax for Bluetooth DTM mode initialization.

Table 3-17. Initialization of DTM Mode

Command Syntax MCHPRT DTM init

Example MCHPRT DTM init

The following figure shows the example of DTM initialization.
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Figure 3-22. Console Log of DTM Initialization

The following table provides the command syntax for DTM mode exit.

Table 3-18. Exit DTM Mode

Command Syntax MCHPRT 9 5

Example MCHPRT 9 5

The following figure shows the example of DTM mode exit.

Figure 3-23. Console Log of DTM Mode Exit
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3.2.3 Bluetooth TX
The following table provides the command syntax for the Bluetooth TX test.

Table 3-19. Start Bluetooth TX: After Bluetooth Initialization

Command
Syntax

MCHPRT BT 1 X Y Z A B C F

X X refer to TX channel: 0 to 39
• 0 – Channel 0 (2402 MHz)
• 39 – Channel 39 (2480 MHz)

Y Y refers to Length: 0 – 37
• 1 – 0x1
• 37 – 0x25

Z Z refers to Payload: 1 – 8
• 1 – PRBS9
• 2 – 11110000
• 3 – 10101010
• 4 – PRBS15
• 5 – 11111111
• 6 – 00000000
• 7 – 00001111
• 8 – 01010101

A A refers to Digital Gain (Bypass mode):
Range: -20 to 0

DG: Dynamic Gain

B B refers PA gain (Bypass mode):
• ATWILC1000/ATWINC15X0 – 18, 15, 12, 9, 6, 3
• ATWILC3000/ATWINC3400 – 18, 15, 12, 9, 6, 3

DG: Dynamic Gain

C C refers to PPA gain (Bypass mode):
• ATWILC1000/ATWINC15X0 – 9, 6, 3, 0
• ATWILC3000/ATWINC3400 – 20, 18, 15, 12, 6, 0

Dynamic Gain

F F refers to Frequency offset:
-50 to +50 base on Crystal

XO: eFuse XO value

Example MCHPRT BT 1 0 37 0 -6 6 6 XO
Channel 0. 0x25 length, PRBS9 DG – 10, PPA 6 , PA 6

The following figure shows the example of Bluetooth TX test mode.
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Figure 3-24. Console Log of Bluetooth TX Test Mode

The Bluetooth TX mode starts as shown in the following figure.
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Figure 3-25. BT TX Mode Start

Table 3-20. Start Bluetooth TX: After Bluetooth Initialization without Serial Port Connection

Command Syntax MCHPRT BT 1 X Y Z A B C F

A A refers to Digital Gain (Bypass mode):
Range: -20 to 0

DG: Dynamic Gain

B B refers PA gain (Bypass mode):
• ATWILC1000/ATWINC15X0 – 18, 15, 12, 9, 6, 3
• ATWILC3000/ATWINC3400 – 18, 15, 12, 9, 6, 3

Dynamic Gain

C C refers to PPA gain (Bypass mode):
• ATWILC1000/ATWINC15X0 – 9, 6, 3, 0
• ATWILC3000/ATWINC3400 – 20, 18, 15, 12, 6, 0

Dynamic Gain

F F refers to Frequency offset:
-50 to +50 base on Crystal

XO: eFuse XO value

Example MCHPRT BT 1 -6 6 6 XO
DG – 10, PPA 6 , PA 6
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Figure 3-26. Bluetooth TX Log without Serial Port Connection

3.2.3.1 CW
The following table provides the command syntax for the Bluetooth TX CW mode.

Table 3-21. Start Bluetooth TX CW: After Bluetooth Initialization with Serial Port

Command Syntax MCHPRT BT 2 X Y Z A B C F

X X refer to TX channel: 0 to 39
• 0 – Channel 0 (2402 MHz)
• 39 – Channel 39 (2480 MHz)

Y Y refers to Length: 0 – 37
• 1 – 0x1
• 37 – 0x25
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...........continued
Command Syntax MCHPRT BT 2 X Y Z A B C F

Z Z refers to Payload: 1 – 8
• 1 – PRBS9
• 2 – 11110000
• 3 – 10101010
• 4 – PRBS15
• 5 – 11111111
• 6 – 00000000
• 7 – 00001111
• 8 – 01010101

A A refers to Digital Gain (Bypass mode):
Range: -20 to 0

DG: Dynamic Gain

B B refers PA gain (Bypass mode):
• ATWILC1000/ATWINC15X0 – 18, 15, 12, 9, 6, 3
• ATWILC3000/ATWINC3400 – 18, 15, 12, 9, 6, 3

DG: Dynamic Gain

C C refers to PPA gain (Bypass mode):
• ATWILC1000/ATWINC15X0 – 9, 6, 3, 0
• ATWILC3000/ATWINC3400 – 20, 18, 15, 12, 6, 0

DG: Dynamic Gain

Example MCHPRT BT 2 0 37 0 -6 6 6 18 20
Channel 0. 0x25 length, PRBS9 DG – 6, PPA 6 , PA 6 CW mode

The following figure shows the example of Bluetooth CW mode.

Figure 3-27. Console Log of Bluetooth CW Mode

The Bluetooth CW mode starts as shown in the following figure.
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Figure 3-28. BT CW Mode Start

Table 3-22. Start Bluetooth TX CW: After Bluetooth Initialization without Serial Port

Command Syntax MCHPRT BT 8 A B C F

A A refers to Digital Gain (Bypass mode):
Range: -20 to 0

DG: Dynamic Gain

B B refers PA gain (Bypass mode):
• ATWILC1000/ATWINC15X0 – 18, 15, 12, 9, 6, 3
• ATWILC3000/ATWINC3400 – 18, 15, 12, 9, 6, 3

Dynamic Gain

C C refers to PPA gain (Bypass mode):
• ATWILC1000/ATWINC15X0 – 9, 6, 3, 0
• ATWILC3000/ATWINC3400 – 20, 18, 15, 12, 6, 0

Dynamic Gain

F F refers to Frequency offset:
-50 to +50 base on Crystal

XO: eFuse XO value

Example MCHPRT BT 8 -6 6 6 XO
DG – 6, PPA 6 , PA 6 CW mode
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Figure 3-29. Console Log of Bluetooth CW Mode without Serial Port

3.2.4 Bluetooth Start RX
The following table provides the command syntax for Bluetooth RX test.

Table 3-23. Start Bluetooth RX: After Bluetooth Initialization with Serial Port

Command Syntax MCHPRT BT 3 X

X X refers to TX channel: 0 to 39
• 0 – Channel 0 (2402 MHz)
• 39 – Channel 39 (2480 MHz)

Example MCHPRT BT 3 0
RX mode in Channel 1 Start with reset the count

The following figure shows the example of start Bluetooth RX test.

Figure 3-30. Console Log of Bluetooth RX Mode

3.2.5 Bluetooth RX Package Count
The following table provides the command syntax for Bluetooth RX package count.

Table 3-24. Start Bluetooth RX Package Count: After Bluetooth Initialization with Serial Port

Command Syntax MCHPRT BT 4

Example MCHPRT BT 4
Print out good package number

The following figure shows the example of Bluetooth RX package count.

Figure 3-31. Console Log of Bluetooth RX Package Count
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3.2.6 BLE Deinitialization
The following table provides the command syntax for BLE deinitialization.

Table 3-25. BLE Deinitialization: After Initialization

Command Syntax MCHPRT BT 5

Example MCHPRT BT 5
BT Deinitialization

The following figure shows the example of BLE deinitialization.

Figure 3-32. Console Log of BLE Deinitialization

3.3 HCI Command

3.3.1 Initialization of COM Port
The following table provides the command syntax for initialization of COM port. Refer to 1.3.  UART/I2C Pin Details to
check if DTR is enabled or not.

Table 3-26. Initialization

Command Syntax MCHPRT HCI X

HCI HCI_DTR refers to DTR enable

X X refers to the port number for Bluetooth UART

Example MCHPRT HCI 94

The following figure shows the example of initialization of COM port.

Figure 3-33. Console Log of Initialization of COM Port

3.3.2 HCI TX
The following table provides the command syntax for the HCI TX test.



 ATWINC/ATWILC
Command Line

© 2019-2023 Microchip Technology Inc.
and its subsidiaries

 User Guide DS50002893C-page 58

Table 3-27. Start HCI TX: HCI command only

Command Syntax MCHPRT HCI 1 X Y Z

X X refer to TX channel: 0 to 39
• 0 – Channel 0 (2402 MHz)
• 39 – Channel 39 (2480 MHz)

Y Y refers to Length: 0 – 37
• 1 – 0x1
• 37 – 0x25

Z Z refers to Payload: 0 – 7
• 0 – PRBS9
• 1 – 11110000
• 2 – 10101010
• 3 – PRBS15
• 4 – 11111111
• 5 – 00000000
• 6 – 00001111
• 7 – 01010101

Example MCHPRT HCI 1 0 37 1
Channel 0. 0x25 length, PRBS9

The following figure shows the example of HCI TX test mode.

Figure 3-34. Console Log of HCI TX Test Mode

3.3.3 HCI RX
The following table provides the command syntax for HCI RX test.

Table 3-28. Start HCI RX: HCI command only

Command Syntax MCHPRT HCI 3 X

X X refers to TX channel: 0 to 39
• 0 – Channel 0 (2402 MHz)
• 39 – Channel 39 (2480 MHz)

Example MCHPRT HCI 3 0
Channel 0. RX mode start

The following figure shows the example of start HCI RX test.
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Figure 3-35. Console Log of HCI RX Mode

3.3.4 HCI RX Package Count
The following table provides the command syntax for HCI RX package count.

Table 3-29. Start HCI RX Package Count: HCI command only

Command Syntax MCHPRT HCI 4

Example MCHPRT HCI 4
Print out good package number

The following figure shows the example of HCI RX package count.

Figure 3-36. Console Log of HCI RX Package Count

3.3.5 HCI UART Initialization Command
The following table provides the command syntax for HCI UART initialization command.

Table 3-30. Send UART Init Command and Print out Reply

Command Syntax MCHPRT HCI 6

Example MCHPRT HCI 6
Print out the reply

The following figure shows the example of HCI UART initialization command.

Figure 3-37. Console Log of HCI UART Init Command

3.3.6 HCI Deinitialization
The following table provides the command syntax for HCI deinitialization.
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Table 3-31. HCI Deinitialization: HCI command only

Command Syntax MCHPRT HCI 5

Example MCHPRT HCI 5
COM port Deinitialization

The following figure shows the example of HCI deinitialization.

Figure 3-38. Console Log of HCI Deinitialization

3.4 Register

3.4.1 Read
The following table provides the command syntax for Reg value read before initialization.

Table 3-32. Reg Value Read: Before Initialization ATWINC/ATWILC

Command Syntax MCHPRT REGR X

REGR • REGR refers to using I2C
• REGR_UART refers to using UART

X X refers to the register number that reads and prints the value

Example MCHPRT REGR 0
Reg 0 value will be printed

The following figure shows the example of reg value read before initialization.

Figure 3-39. Console Log of Reg Value Read Before Initialization

The following table provides the command syntax for Reg value read after initialization.
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Table 3-33. Reg Value Read: After Initialization ATWINC/ATWILC

Command Syntax MCHPRT 16 REGR X

X X refers to the register number that reads and prints the value

Example MCHPRT 16 REGR 0
Reg 0 value will be printed

The following figure shows the example of reg value read after initialization.

Figure 3-40. Console Log of Reg Value Read After Initialization

3.4.2 Write
The following table provides the command syntax for Reg value write before initialization.

Table 3-34. Reg Value Write: Before Initialization ATWINC/ATWILC

Command Syntax MCHPRT REGW X Y

REGW • REGW refers to using I2C
• REGW_UART refers to using UART

X X refers to the register number that writes the register location

Y Y refers to the write register value that writes the register value
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...........continued
Command Syntax MCHPRT REGW X Y

Example MCHPRT REGW 0 8
Reg 0 value will change to 8

The following figure shows the example of Reg value write before initialization.

Figure 3-41. Console Log of Reg Value Write Before Initialization

The following table provides the command syntax for Reg value write after initialization.

Table 3-35. Reg Value Write: After Initialization ATWINC/ATWILC

Command Syntax MCHPRT 16 REGW X Y

X X refers to the register number that writes the register location

Y Y refers to the write register value that writes the register value

Example MCHPRT 16 REGW 0 8
Reg 0 value will change to 8

Figure 3-42. Console Log of Reg Value Write After Initialization

3.4.3 Dump
The following table provides the command syntax for Reg value dump before initialization.

Table 3-36. Reg Value Dump: Before Initialization ATWINC/ATWILC

Command Syntax MCHPRT REGD X Y F

REGD • REGD refers to using I2C
• REGD_UART refers to using UART
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...........continued
Command Syntax MCHPRT REGD X Y F

X X refers to the register number that reads the register value

Y Y refers to the stop register number that reads the register value

F F refers to the register information file name
Example: test.txt

Example MCHPRT REGD 0 10 test.txt
Report the RX RSSI reading in 10 sec

The following figure shows the example of reg value dump before initialization.

Figure 3-43. Console Log of Reg Value Dump Before Initialization

The following table provides the command syntax for Reg value dump after initialization.

Table 3-37. Reg Value Dump: After Initialization ATWINC/ATWILC

Command Syntax MCHPRT 16 REGD X Y F

X X refers to the register number that reads the register value

Y Y refers to the stop register number that reads the register value

F F refers to the register information file name
Example: test.txt

Example MCHPRT 16 REGD 0 10 test.txt
Report the RX RSSI reading in 10 sec

The following figure shows the example of reg value dump after initialization.

Figure 3-44. Console Log of Reg Value Dump After Initialization
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Figure 3-45. Sample test.txt

3.5 eFuse (ATWINC/ATWILC)

3.5.1 Read
The following table provides the command syntax for read eFuse before initialization.

Table 3-38. Read eFuse: Before Initialization

Command Syntax MCHPRT r

r • r refers to I2C
• r_UART refers to UART

Example MCHPRT r
eFuse information display

The following figure shows the example of read eFuse before initialization.

Figure 3-46. Console Log of Read eFuse Before Initialization

The following table provides the command syntax for read eFuse after initialization.

Table 3-39. Read eFuse: After Initialization

Command Syntax MCHPRT 16 r

Example MCHPRT 16 r
eFuse information display
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The following figure shows the example of read eFuse after initialization.

Figure 3-47. Console Log of Read eFuse After Initialization

3.5.2 Write

3.5.2.1 Write MAC ID Information
The following table provides the command syntax for write MAC ID and frequency offset only before initialization.

Table 3-40. Write MAC ID in eFuse: Before Initialization

Command Syntax MCHPRT XXXXXXXXXXXX Y IQ A AE P PE T TEor
MCHPRT MAC_UART XXXXXXXXXXXX Y IQ A AE P PE T TE

MAC_UART • MAC_UART refers to UART
• Without MAC_UART refers to I2C

XXXXXXXXXXXX refers to MAC ID

XXXXXXXXXXXX XXXXXXXXXXXX refers to MAC ID
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...........continued
Command Syntax MCHPRT XXXXXXXXXXXX Y IQ A AE P PE T TEor

MCHPRT MAC_UART XXXXXXXXXXXX Y IQ A AE P PE T TE

Y Y refers to frequency offset value
If "XO" is given as input then it disables the XO in eFuse.

A A refers to IQ imbalance amplitude correction value.
Give the value as "0". The current WILC/WINC firmware doesn’t support this
feature, it is for future reservation

If "AMP" is given as input then it disable amplitude imbalance in efuse.

AE AE refers to correction value real or imaginary
0: Real

1: Imaginary

If "AMP" is given as input then it disable amplitude imbalance in efuse.

P P refers to phase correction value in IQ imbalance.
Give the value as "0". The current WILC/WINC firmware doesn’t support this
feature, it is for future reservation

If "Phase" is given as input then it disable phase imbalance in efuse.

PE PE refers to correction value real or imaginary
0: Real

1: Imaginary

If "Phase" is given as input then it disable phase imbalance in efuse.

T Temperature calibration value
use temperature calibration calculator to find the temperature calibration
value.

If "TEMP" is given as input then it disables efuse temperature calibration

TE Temperature calibration enable
0: disable

1: enable

If "TEMP" is given as input then it disables efuse temperature calibration

Example MCHPRT 1234567890AB -70 IQ 0 0 0 0 86 1

eFuse update the MAC ID: 1234567890AB Frequency offset: -70Amplitude
correction value 0

Amplitude enableReal

Phase correction value 0

Amplitude enableReal

Temperature calibration value 86

Temperature calibration Enable

The following figure shows the example of write MAC ID in eFuse before initialization.
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Figure 3-48. Console Log of Write MAC ID for eFuse Before Initialization

The following table provides the command syntax for write MAC ID and frequency offset only after initialization.

Table 3-41. Write MAC ID and Frequency Offset in eFuse: After Initialization

Command Syntax MCHPRT 20 XXXXXXXXXXXX Y IQ A AE P PE T TE

XXXXXXXXXXXX XXXXXXXXXXXX refers to MAC ID

Y Y refers to frequency offset value

A A refers to IQ imbalance amplitude correction value.
Give the value as "0". The current WILC/WINC firmware doesn’t support this
feature, it is for future reservation.

AE AE refers to correction value real or imaginary
0: Real

1: Imaginary

P P refers to phase correction value in IQ imbalance.
Give the value as "0". The current WILC/WINC firmware doesn’t support this
feature, it is for future reservation.

PE PE refers to correction value real or imaginary
0: Real

1: Imaginary

T Temperature calibration value
Use temperature calibration calculator to find the temperature calibration value.

TE Temperature calibration enable
0: disable

1: enable
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...........continued
Command Syntax MCHPRT 20 XXXXXXXXXXXX Y IQ A AE P PE T TE

Example MCHPRT 20 1234567890AB -70 IQ 0 0 0 0 86 1

eFuse update the MAC ID: 1234567890AB
Frequency offset: -70

Amplitude correction value 0

Amplitude enableReal

Phase correction value 0

Amplitude enableReal

Temperature calibration value 86

Temperature calibration Enable

The following figure shows the example of write MAC ID and frequency offset in eFuse after initialization.

Figure 3-49. Console Log of Write MAC ID for eFuse After Initialization

3.5.2.2 Invalidate an eFuse Bank
In some cases, the user needs to invalidate a specific eFuse bank. In order to invalidate a specific eFuse bank, use
the MCHPRT efuse_invalid bank_number command, and the bank number value ranges from 0-5.
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The following are some example commands:
• To invalidate eFuse Bank 0, run the command MCHPRT efuse_invalid 0.
• To invalidate eFuse Bank 3, run the command MCHPRT efuse_invalid 3.

3.6 Firmware Upgrade
Note: For updating the .bat file please refer to the Firmware update section in the appendix.

3.6.1 ATWINC Series Upgrade

3.6.1.1 Full
The following table provides the command syntax for firmware upgrade.

Table 3-42. Firmware Upgrade: Before Initialization

Command Syntax Upgrade_1500/ Upgrade_3400

X X refers to Antenna
• Upgrade_1500 - ATWINC1500 FW upgrade
• Upgrade_3400 - ATWINC3400 FW upgrade

Example Upgarde_1500
ATWINC1500 FW upgrade starts and when completes it shows “PASS”

The following figure shows the example of firmware upgrade.
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Figure 3-50. Console Log of Firmware Upgrade

3.6.1.2 Gain Table
The following table provides the command syntax for firmware upgrade (gain table).

Table 3-43. Firmware Upgrade (gain table): Before Initialization

Command Syntax Upgrade_1500_Gain/ Upgrade_3400_Gain

X X refers to Antenna
• Upgrade_1500_Gain - ATWINC1500 FW upgrade
• Upgrade_3400_Gain - ATWINC3400 FW upgrade

Example Upgarde_1500_Gain
ATWINC1500 FW upgrade starts and when completes it closes the command
line

The following figure shows the example of firmware upgrade (gain table).
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Figure 3-51. Console Log of Firmware Upgrade (Gain table)

3.6.1.3 Provisioning Webpage
The following table provides the command syntax for firmware upgrade (provisioning webpage).

Table 3-44. Firmware Upgrade (Provisioning Webpage): Before Initialization

Command Syntax Upgrade_1500_provisioning webpage/ Upgrade_3400_provisioning_webpage

X X refers to Antenna
• Upgrade_1500_provisioning_webpage - ATWINC1500
• Upgrade_3400_provisioning_webpage - ATWINC3400

Example Upgarde_1500_provisioning_webpage
ATWINC1500 webpage update

The following figure shows the example of firmware upgrade (provisioning webpage).
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Figure 3-52. Console Log of Firmware Upgrade (Provisioning Webpage)

Note: ASF has the latest firmware. See Firmware upgrade folder in MCHPRT2 package, for information on how to
add the upgrade file into MCHPRT2 tool folder.

Important: Before the Firmware upgrade, update the Firmware file in the following folder:
• ..\MCHPRT\upgrade_1500\firmware\firmware (for ATWINC1500)
• ..\MCHPRT\upgrade_3400\firmware\firmware (for ATWINC3400)

3.6.2 ATWILC Series Upgrade

3.6.2.1 Updating Target Firmware
Before the Firmware upgrade, update the target firmware file in the ATWILC1000 or ATWILC3000 folder:

\..\MCHPRT\upgrade_1000
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Figure 3-53. Target Firmware File

Note: If required, edit the .csv file for gain table update. For additional details on the gain table update procedure,
refer to the application notes.

3.6.2.2 Gain Table Update
Edit the Upgrade_1000_Gain.bat or Upgrade_3000_Gain.bat. Update the highlighted text (as shown in the
following figure) to update target bin or hex file and then save the edited bat file.

Figure 3-54. Editing Firmware Files

3.6.2.3 Gain Table Update on Target Firmware
The following table provides the command syntax for gain table update on target firmware.

Table 3-45. Upgrade Gain Table on Target Firmware File

Command Syntax Upgrade_1000_gain/ Upgrade_3000_gain

Setting model • Upgrade_1000_gain - ATWILC1000 FW upgrade
• Upgrade_3000_gain - ATWILC3000 FW upgrade

Example Upgarde_1000_gain
Target file will upgrade with new gain table

The following figures illustrate the example of firmware upgrade.
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Figure 3-55. Console Log of Firmware Upgrade using ATWILC1000
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Figure 3-56. Console Log of Firmware Upgrade using ATWILC3000
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4. Appendix A – Python® Example
Overview

Python is an interpreted, high-level, general-purpose programming language. Refer to www.python.org/ for
downloading Python software and documentation.

4.1 Example
3 TX with 1 RX test case:

import sys
# import Python standard function for sys
import subprocess
# import Python standard function for call CMD function
import time
# import Python standard function for time
start_time = time.time()
#Python standard function for time check the start time
child = subprocess.Popen(["MCHPRT", "3400"], stdout=subprocess.PIPE,stdin=subprocess.PIPE )   
# Start Init in CMD type "MCHPRT 3400" using subprocess
time.sleep(1)
# Delay 1 sec for upload test FW to module

print "Start Test TX1 11b 11Mbps"
# Print the command state to screen 
child.stdin.write("MCHPRT 6 6 3 0 0 -10 18 15 1500 0\n")
# Send command to start TX, command informaiton please help to check application note
# add the TX measurement in here

print "Start Test TX2 11g 54Mbps"
# Print the command state to screen 
child.stdin.write("MCHPRT 6 6 7 1 0 -10 18 15 1500 0\n")
# Send command to start TX, command informaiton please help to check application note
# add the TX measurement in here

print "Start Test TX3 11n MCS7"
# Print the command state to screen 
child.stdin.write("MCHPRT 6 6 7 2 0 -10 18 15 1500 0\n")
# Send command to start TX, command informaiton please help to check application note
# add the TX measurement in here

print "Stop TX"
# Print the command state to screen 
child.stdin.write("MCHPRT 13\n")
# Send command to stop TX, command informaiton please help to check application note

print "Test RX1 channel 6"
# Print the command state to screen
child.stdin.write("MCHPRT 2 6\n")
# Send command to start channel 6, command informaiton please help to check application note

print "Test RX1 package count "
# Print the command state to screen
child.stdin.write("MCHPRT 3\n")
# Send command to stop RX and printing recevied package information, command informaiton 
please help to check application note

child.stdin.write("MCHPRT 4\n")
# Send command to close MCHPRT, command informaiton please help to check application note

print child.stdout.read()
child.stdin.close()
child.kill()

https://www.python.org/
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print("--- %s seconds ---" % (time.time() - start_time))
#--- 7.08999991417 seconds ---

Figure 4-1. Log when the script is run:
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5. Appendix B – HCI Command Tools
This appendix explains the HCI command tools included in the following function for serial port communication:

• HCI TX command
• HCI RX command
• Serial port communication

– Hexadecimal communication
– Decimal communication
– String communication

Figure 5-1. HCI Command Tool

5.1 HCI Initialization
Perform the following steps for HCI initialization.

1. Click rescan button to scan the serial port in PC.
2. Select the COM Port.
3. Select the Baud Rate.
4. Click Open to open the Serial port for communication.

Figure 5-2. HCI Command Initialization

5. Select the baud rate as Custom and then DTR is enabled. Select DTR check box.
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Figure 5-3. Enable DTR

5.2 HCI Command
After the initialization of the Serial port connection, the button will change to “Close”.

Figure 5-4. Serial Port Initialization

5.2.1 HCI TX
Perform the following steps for TX.

1. After successful initialization, select the TX tab to change to TX HCI command.
2. Select the Channel.
3. Select the Length.
4. Select the Payload.
5. Then the HCI command is shown in the TX command box.
6. Click TX Start to send the TX HCI command.
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Figure 5-5. Start TX

7. The sent and received HCI command is shown in the log. Yellow represents the sent command [Hex] and
Green represents the received command [Hex].
Figure 5-6. Sent/Received HCI Command

8. Click TX Stop to send TX stop command.
Figure 5-7. Stop TX
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5.2.2 HCI RX
Perform the following steps for HCI RX.

1. After successful initialization, select the RX tab to change to RX HCI command.
2. Select the Channel.
3. The HCI command is shown in the RX command box.
4. Click RX Start to send the RX HCI command.

Figure 5-8. Start RX

5. The sent and received HCI command is shown in the log. Yellow represents the sent command [Hex] and
Green represents the received command [Hex].
Figure 5-9. Sent/Received HCI Command

6. Click RX Stop to send RX stop command and the received package number is shown in Received text box.
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Figure 5-10. Stop RX

5.3 UART Initialization
To enable the UART command, click UART init. Then send the UART command (0x01, 0x03, 0x0c, 0x00).

Figure 5-11. UART Init

5.4 Serial Port
After successful initialization, the Serial port communication starts and enter the commands to be sent using the
text box, as shown in the following figure. The commands can be Hexadecimal or Decimal value for Hexadecimal
command or String.
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Figure 5-12. Serial Port Communication

5.4.1 Hexadecimal Communication
Perform the following steps for Hexadecimal communication.

1. Enter the Hex command in the text box.
2. Then double-click the input type display until “H” is shown.
3. Click ˄ to send the Hex command input manually.

Figure 5-13. Start Hexadecimal Communication

4. The sent manual input command is shown in the log.
5. The log displays the format as “H” (Hexadecimal) or “S” (String). Yellow represents the sent command [Hex]

and Green represents the received command [Hex].
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Figure 5-14. Sent/Received Command

Provide the Hexadecimal input with 1 byte (Min: 00, Max: FF). For example: 01 1E 20 03 00 00 00

Figure 5-15. Error Detected in Input

5.4.2 Decimal Input Hexadecimal Communication
Perform the following steps for Decimal input Hexadecimal communication.

1. Enter the Decimal command in the text box.
2. Then double-click the input type display until “D” is shown.
3. Click ˄ to send the Decimal command input manually and to auto-convert to Hex command.

Figure 5-16. Start Hexadecimal Communication with Decimal Input

4. The sent manual input command is shown in the log.
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5. The log displays the format as “H” (Hexadecimal) or “S” (String). Yellow represents the sent command [Hex]
and Green represents the received command [Hex].
Figure 5-17. Sent/Received Command

Provide the Hexadecimal input with 1 byte (Min: 00, Max: FF). For example: 01 1E 20 03 00 00 00

Figure 5-18. Error Detected in Input

5.4.3 String Communication
Perform the following steps for String communication.

1. Enter the String command in the text box.
2. Then double-click the input type display until “S” is shown.
3. Click ˄ to send the String command input manually.

Figure 5-19. Start String Communication

The following display is setup as the loopback for COM Port 94 and COM Port 95.
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Figure 5-20. Example of Test Setup

4. The sent manual input command is shown in the log.
5. The log displays the format as “H” (Hexadecimal) or “S” (String). Blue represents the sent command [String]

and Gold represents the received command [String].
Figure 5-21. Sent/Received String Command

5.4.4 Log
Perform the following steps for String communication.

1. Double-click the log display, to select the location to save the file.
Figure 5-22. Saving the Log File

2. Select the log location and file name and then click Save.



 ATWINC/ATWILC
Appendix B – HCI Command Tools

© 2019-2023 Microchip Technology Inc.
and its subsidiaries

 User Guide DS50002893C-page 87

Figure 5-23. Save Text Files
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6. Appendix C – Firmware Update

6.1 Firmware Update
The Firmware update folder included in MCHPRT2 package is from Microchip Studio, Advanced Software
Framework (ASF). The following figure shows firmware update example application in Microchip Studio ASF.
Figure 6-1. Firmware Update Folder in ASF

The following figure shows the firmware update folder in MCHPRT2 tool
Figure 6-2. Firmware Update Folder in MCHPRT Tool

https://www.microchip.com/mplab/avr-support/atmel-studio-7
https://www.microchip.com/mplab/avr-support/advanced-software-framework
https://www.microchip.com/mplab/avr-support/advanced-software-framework
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6.1.1 Firmware/Gain Table Example in MCHPRT2 Package
MCHPRT2 GUI Tool uses the batch file to use the ASF Firmware example project in MCHPRT2 Package.

Figure 6-3. Example for bat File

The following figure shows the details information of what is present in the bat file.

WILC1000 bin file gain table upgrade bat file (upgrade_1000_gain_bat):

cd upgrade_1000 //change the path to upgrade_1000 Folder in the Package.

gain_builder.exe -hp WILCPB.csv -fb burst_tx_firmware_1000.bin // run gain_builder.exe update the gain table in
burst_tx_firmware_1000.bin with WILC1000PB.csv gain table value

exit // exit the command prompt

WINC1500 firmware upgrade and gain table example batch file (Upgrade_1500.bat) :

If [%2] == [ ] ( SET PORT_NUM = 0) //setting UART Port Number

ELSE ( SET PORT_NUM =% 1)

if "%1" == "I2C" Goto continue_I2C // Jump to I2C part based on the command entered in the command prompt

if "%1" == "UART" Goto continue_UART // Jump to UART part based on the command entered in the command
prompt
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if "%1" == I2C Goto continue_I2C

:continue_I2C // I2C Part

cd upgrade_1500\firmware // change the path to upgrade_1500\firmware

donwload_all.bat I2C D21 3A0 0 <nul // giving inputs to donwload_all.bat file if the firmware upgrade is via UART or
I2C, D21 part number, chip 3A0, Aardvark serial number, com port of edbg USB device.

exit

upgrade_1500_gain_bat

IF [%2]==[] ( // check the input value to

SET PORT_NUM=0

) ELSE (SET PORT_NUM=%1) //setting UART port number to upgrade

if "%1" == "I2C" Goto contine_I2C // jump to I2C part

if "%1" == "UART" Goto contine_UART // jump to UART part

if "%1" == "" Goto contine_I2C

:contine_I2C // update module gain table to samd21_gain_setting_hp.csv value by I2C

cd upgrade_1500\firmware\Tools\gain_builder\debug_I2C

gain_builder -hp ../gain_sheets/samd21_gain_setting_hp.csv -port 0 <nul

exit

:contine_UART // update module gain table to samd21_gain_setting_hp.csv value by UART

cd upgrade_1500\firmware\Tools\gain_builder\debug_UART

gain_builder -hp ../gain_sheets/samd21_gain_setting_hp.csv -port 0 <nul

exit

6.1.2 Firmware Upgrade Folder in MCHPRT2 Package
The folder that is present in MCHPRT2 package can be updated from the firmware update project that is available in
Microchip Studio ASF.

Folder information:
• upgrade_1000 WILC1000 – Gain table upgrade file example
• upgrade_1500 WINC1500 – Firmware example project for ASF
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• upgrade_3000 WILC3000 – Gain table upgrade file example
• upgrade_3400 WINC3400 – Firmware example project for ASF

upgrade_1000 includes: upgrade_1000 folder includes burst_tx_firmware_1000.bin, gain_builder.exe and
WILC1000PB.csv files as shown in the following figure.
Figure 6-4. Files in upgrade_1000 Folder

upgrade_1500 includes(same as ASF version 3.40.0): The following figure shows the files that are present in the
upgrade_1500. The files are same as the firmware update example project that is available in the ASF.

Figure 6-5. Files in upgrade_1500 Folder

upgrade_3000 includes: upgrade_3000 folder includes wilc3000_wifi_firmware.bin, gain_builder.exe and
wilc3000_gain_setting_hp.csv files as shown in the following figure.

Figure 6-6. Files in upgrade_3000 Folder

upgrade_3400 included (same as in ASF version 3.40.0): The following figure shows the files that are present in the
upgrade_3400. The files are same as the firmware update example project that is available in the ASF.
Figure 6-7. Files in upgrade_3400 Folder



 ATWINC/ATWILC
Appendix D – MCHPRT2 Tool Inbuilt Configur...

© 2019-2023 Microchip Technology Inc.
and its subsidiaries

 User Guide DS50002893C-page 92

7. Appendix D – MCHPRT2 Tool Inbuilt Configuration
The MCHPRT2 tool comes with some of the following configuration parameters available in the list.ini file of the
MCHPRT2 tool package, see the following figure:

• Retry function
• Module enable/disable

Figure 7-1. list.ini

• DELAY – Delay between retries in milliseconds (ms). The delay range is from 0 ms to 1s.
• INIT_COUNTER – Number of retries in the initial connection loop
• FW_COUNTER – Number of retries of firmware download
• MESSAGE_DISABLE:

– MESSAGE DISABLE – 1
– MESSAGE ENABLE – 0

Note:  MESSAGE ENABLE – For some decision making, the MCHPRT2 tool requests the user to manually
enter a few parameters, such as, Yes or No, while executing the MCHPRT2 tool commands. For the production
environment, disable the message, which is the default configuration.

• Module Enable/Disable – By default, the WILC1000/WINC15x0 and the WILC3000/WINC3400 modules are
enabled and SAMB11/BTLC1000 modules are disabled.
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8. Document Revision History
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Microchip Information

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
discussion groups, Microchip design partner 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

Product Change Notification Service
Microchip’s product change notification service helps keep customers current on Microchip products. Subscribers will
receive email notification whenever there are changes, updates, revisions or errata related to a specified product
family or development tool of interest.

To register, go to www.microchip.com/pcn and follow the registration instructions.

Customer Support
Users of Microchip products can receive assistance through several channels:

• Distributor or Representative
• Local Sales Office
• Embedded Solutions Engineer (ESE)
• Technical Support

Customers should contact their distributor, representative or ESE for support. Local sales offices are also available to
help customers. A listing of sales offices and locations is included in this document.

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

Microchip Devices Code Protection Feature
Note the following details of the code protection feature on Microchip products:

• Microchip products meet the specifications contained in their particular Microchip Data Sheet.
• Microchip believes that its family of products is secure when used in the intended manner, within operating

specifications, and under normal conditions.
• Microchip values and aggressively protects its intellectual property rights. Attempts to breach the code

protection features of Microchip product is strictly prohibited and may violate the Digital Millennium Copyright
Act.

• Neither Microchip nor any other semiconductor manufacturer can guarantee the security of its code. Code
protection does not mean that we are guaranteeing the product is “unbreakable”. Code protection is constantly
evolving. Microchip is committed to continuously improving the code protection features of our products.

Legal Notice
This publication and the information herein may be used only with Microchip products, including to design, test,
and integrate Microchip products with your application. Use of this information in any other manner violates these
terms. Information regarding device applications is provided only for your convenience and may be superseded

https://www.microchip.com/
https://www.microchip.com/pcn
https://www.microchip.com/support


 ATWINC/ATWILC

© 2019-2023 Microchip Technology Inc.
and its subsidiaries

 User Guide DS50002893C-page 95

by updates. It is your responsibility to ensure that your application meets with your specifications. Contact your
local Microchip sales office for additional support or, obtain additional support at www.microchip.com/en-us/support/
design-help/client-support-services.

THIS INFORMATION IS PROVIDED BY MICROCHIP "AS IS". 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 ANY IMPLIED
WARRANTIES OF NON-INFRINGEMENT, MERCHANTABILITY, AND FITNESS FOR A PARTICULAR PURPOSE,
OR WARRANTIES RELATED TO ITS CONDITION, QUALITY, OR PERFORMANCE.

IN NO EVENT WILL MICROCHIP BE LIABLE FOR ANY INDIRECT, SPECIAL, PUNITIVE, INCIDENTAL, OR
CONSEQUENTIAL LOSS, DAMAGE, COST, OR EXPENSE OF ANY KIND WHATSOEVER RELATED TO THE
INFORMATION OR ITS USE, HOWEVER CAUSED, EVEN IF MICROCHIP HAS BEEN ADVISED OF THE
POSSIBILITY OR THE DAMAGES ARE FORESEEABLE. TO THE FULLEST EXTENT ALLOWED BY LAW,
MICROCHIP'S TOTAL LIABILITY ON ALL CLAIMS IN ANY WAY RELATED TO THE INFORMATION OR ITS USE
WILL NOT EXCEED THE AMOUNT OF FEES, IF ANY, THAT YOU HAVE PAID DIRECTLY TO MICROCHIP FOR
THE INFORMATION.

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, Adaptec, AVR, AVR logo, AVR Freaks, BesTime, BitCloud,
CryptoMemory, CryptoRF, dsPIC, flexPWR, HELDO, IGLOO, JukeBlox, KeeLoq, Kleer, LANCheck, LinkMD,
maXStylus, maXTouch, MediaLB, megaAVR, Microsemi, Microsemi logo, MOST, MOST logo, MPLAB, OptoLyzer,
PIC, picoPower, PICSTART, PIC32 logo, PolarFire, Prochip Designer, QTouch, SAM-BA, SenGenuity, SpyNIC, SST,
SST Logo, SuperFlash, Symmetricom, SyncServer, Tachyon, TimeSource, tinyAVR, UNI/O, Vectron, and XMEGA are
registered trademarks of Microchip Technology Incorporated in the U.S.A. and other countries.

AgileSwitch, APT, ClockWorks, The Embedded Control Solutions Company, EtherSynch, Flashtec, Hyper Speed
Control, HyperLight Load, Libero, motorBench, mTouch, Powermite 3, Precision Edge, ProASIC, ProASIC Plus,
ProASIC Plus logo, Quiet- Wire, SmartFusion, SyncWorld, Temux, TimeCesium, TimeHub, TimePictra, TimeProvider,
TrueTime, and ZL 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, Augmented Switching,
BlueSky, BodyCom, Clockstudio, CodeGuard, CryptoAuthentication, CryptoAutomotive, CryptoCompanion,
CryptoController, dsPICDEM, dsPICDEM.net, Dynamic Average Matching, DAM, ECAN, Espresso T1S,
EtherGREEN, GridTime, IdealBridge, In-Circuit Serial Programming, ICSP, INICnet, Intelligent Paralleling, IntelliMOS,
Inter-Chip Connectivity, JitterBlocker, Knob-on-Display, KoD, maxCrypto, maxView, memBrain, Mindi, MiWi, MPASM,
MPF, MPLAB Certified logo, MPLIB, MPLINK, MultiTRAK, NetDetach, Omniscient Code Generation, PICDEM,
PICDEM.net, PICkit, PICtail, PowerSmart, PureSilicon, QMatrix, REAL ICE, Ripple Blocker, RTAX, RTG4, SAM-
ICE, Serial Quad I/O, simpleMAP, SimpliPHY, SmartBuffer, SmartHLS, SMART-I.S., storClad, SQI, SuperSwitcher,
SuperSwitcher II, Switchtec, SynchroPHY, Total Endurance, Trusted Time, TSHARC, USBCheck, VariSense,
VectorBlox, VeriPHY, ViewSpan, WiperLock, XpressConnect, 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.

The Adaptec logo, Frequency on Demand, Silicon Storage Technology, and Symmcom are registered trademarks 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.
© 2019-2023, Microchip Technology Incorporated and its subsidiaries. All Rights Reserved.
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Quality Management System
For information regarding Microchip’s Quality Management Systems, please visit www.microchip.com/quality.

https://www.microchip.com/quality
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