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Introduction

This user guide provides detailed information about using the Microchip Radio Test 3 tool (MCHPRT3) with
the Microchip PIC32-BZ6. The MCHPRT3 enables the user to evaluate and demonstrate the RF performance,
calibration and functionalities of the PIC32-BZ6.

Note: In this user guide, the MCHPRT3 tool with the PIC32-BZ6 Curiosity Board is only shown as an example.

The MCHPRT3 is intended for development purposes. Any production test must use either a third-party
production tool or users must develop their own production tool based on the DLL release.

Features

DLL Version - DLL Information and Firmware Support Version

COM PORT - COM Port Information and Configuration

Baud Rate - 115200 (Default Value)

RF Bluetooth® - Bluetooth Low Energy RF Parameter Configuration and Information
RF 802.15.4 - IEEE® 802.15.4 RF Parameter Configuration and Information

MAC Address Information and Configuration

IB File - Read or Save Information Block (IB) File

Calibration Information and Configuration

GPIO Information and Configuration

For more details, refer to Getting Started.
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1. Quick References

1.1. Hardware Prerequisites
+ PIC32-BZ6 Curiosity Board (PIC32-BZ6 programmed with HUT firmware)
« USB-Ato Type-C® cable
+ Bluetooth Low Energy and Zigbee Tester (IQxel)

1.2. Software Prerequisites

Download the latest MCHPRT3 installer package, PIC32-BZ6 HUT X.X firmware and the
corresponding tools from the Microchip website at www.microchip.com/MCHPRT.

+  Windows® OS (version to be confirmed)
* MCHPRT3 installer package (MCHPRT3 Setup v1.0.x.XXXX.exe)
+ MPLAB® X IDE v6.20 or above

1.3.  Acronyms and Abbreviations

Table 1-1. Acronyms and Abbreviations

CLI Command Line Interface

DLL Dynamic Link Library

DUT Device Under Test

GPIO General-Purpose Input/Output
GUI Graphical User Interface

HUT Hardware Under Test

IB Information Block

MCHPRT3 tool Microchip Radio Test 3 tool

OoTP One-Time Programmable

RSSI Received Signal Strength Indicator
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2. Overview

This section provides an overview of the MCHPRT3 tool setup and the components. Install the
MCHPRT3 setup v1.0.1.XXXX.exe tool availableinthe c:\Microchip\ folder.

The following table provides the MCHPRT3 tool package files:

Table 2-1. MCHPRT3 Tool Package Files

MCHPRT3. exe file
MCHPRT3_CLI.exe file
uninstall.exe file

vc_redist.x86.exe file

MCHPRT3 executable file
MCHPRT3 CLI executable file
Uninstall the MCHPRT3 tool

Microsoft® Visual C++ Redistributable (x86) executable file

The following table provides the PIC32-BZ6 package files:

Table 2-2. PIC32-BZ6 Package Files

HEX file (. hex file)
PIC32-BZ6.chm
PIC32-Bz6.d11 file
PIC32-BZ6 CDECL.dl1 file
PIC32-BZ6_CLI.dll file
PIC32-BZ6 GUI.dll file

Release note.txt

Figure 2-1. MCHPRT3 Package Contents

05 (C)

B Name
BB PIC32CK_BZ6

B MCHPRT3.exe

Bl MCHPRT3_CLl.exe

[\-i uninstall.exe

i'é" ve_redi
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Hardware Under Test (HUT) firmware version file
PIC32-BZ6 complied HTML help file

PIC32-BZ6 dynamic link library file

Default calling convention file for C and C++ programs
PIC32-BZ6 command line dynamic link library file
PIC32-BZ6 graphical user interface dynamic link library file

Tool release note file

Microchip > MCHPRT3 Setup_v1.0.2.8463

Date modified Type
25 3:23 PM File folder
)25 5:22 PM Application
25 5:22 PM Application
25 5:23 PM Application

024 4:09 PM Application



3. MPLAB X IDE HUT Code Programming Process

In this demonstration, the user can program the HUT firmware to the PIC32-BZ6 device using a PC
with the installed MPLAB Integrated Programming Environment (IPE).

Figure 3-1. MPLAB X IPE

X

& MPLAB IPE v6.20 = [m]
File Settings View Tools Window Help
Operate | KD
Device and Tool Selection Results
Family: All Families v CRC32: [l
Device: 144010 - Pass Count:
jicek Curiosity/Starter Kits (PKOB4) SNo ... = @
%ﬂ Program % Erase % Read @ Verify
Ll e T Lo
Hex File: Click on browse to select a hex file Browse
_i SQTP File: Click on browse to select a SQTP file
1
Qutput - IPE = [=]
Loading script file C:\Program Files\Microchip\MPLABX WS 20\packs\Microchip\PIC32CX-BZ3_DFP1.1.171\BZ3\s cripts\properties_device.py
Unable to locate the DFP for the selected device Install from a link
|

Device: PIC32CX 51098731048 Environment: NAJPIC32CX-BZ3_DFP 1.1. 171 Tool Pack Version:Latest

Tool: Curiosity/Starter Kits (PKOB4) 5.No : WBZ653002013

Perform the following steps for HUT firmware programming:

1. Set up the connection between the PIC32-BZ6 Curiosity Board and PC. Refer to Getting Started
with MCHPRT3.
a. Start “"MPLAB X IPE", then check for PIC32CX2051BZ62132 in the “Device” text box. If it is not
there, check the USB connection (step 1).
b. Click Apply.
c. Click Browse to load the P1C32-BZ6_ hut.hex, which is the PIC32-BZ6 HUT X.X firmware.

d. Click Program, then wait one minute for the programming to complete.
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Figure 3-2. MPLAB X IPE (Programming Complete)

m]
*

& MPLAB IPE v6.20 —
File Settings View Tools Window Help

Operate |:I| E] |§|
Device and Tool Selection Results
Family: All Families - CRC32: FO90E53B m

Device: PIC32CX2051B762132 - Apply PassCount: [73 |

SR —

-

jizol Curiosity/Starter Kits (PKOB4) SNo ... ~ Connec @
Total Count
Program % Erase Read Verify Qf BElank Check
L] L] L] L]
Hex File: ‘ C:itmpiprojectird_tools\isrciMCHPRTIPIC32CX_BZ6\HUT_Codes\pic32cx-bzé_hut.hex ‘ Browse Clear selecticn
SQTP File: ‘ Click on browse to select a SQTP file ‘ Browse
Qutput - IPE = [=]

Only config settings that have been explicitly declared in your code will be programmed.

Erasing...

The following memery area(s) will be programmed:

program memery: start address = 0x1000000, end address = Ox1013ff
Programming/Verify complete

2025-07-23 15:31:45 +0800 - Programming complete

** Hold In Reset mode is enabled **=*

Tool: Curiosity/Starter Kits (PKOB4) 5.Mo : WBZ653002013 6 ool Pack Versi

2. The PIC32-BZ6 is programmed with the HUT X.X firmware and ready for the test using the
PIC32-BZ6 MCHPRT3 tool.
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4. Getting Started

This section describes how to use the MCHPRT3 GUI to test or calibrate the PIC32-BZ6 with the
Bluetooth® Low Energy and 802.15.4 tester.

The following figure illustrates the MCHPRT3 for PIC32-BZ6 GUI with the following components:

Figure 4-1. PIC32-BZ6 GUI

~&. PIC32 BZ6 GUI Ver: 1.0.101.8764 x>
DLL Version | DLL:1.0.8754, FW:1.0.1 COM Fort |COM10 Ll Baud Rate |115200 vl Refresh COM | [~ enable prOB4
Connect | Disconnect | SetTimeouk | I Reset | Cal Voo | BLICK P | BUICK PSM
Get P Yersion | | FW Version I FMU MLDO

RF | MAC Address | IBFile | Calibration | GPIO |

~ RFBT [ RF802.154 |

BT TX
RF Mode Channel Payload PHY Power Value
[vode ~| [2402mHz ~| | [press | [pHvm  ~| [1idEm | START |
Packet Length
255 st

Temp. Compensation
IDisabIe b, l

—BT RX
R¥ Packet

|
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4.1. Getting Started with MCHPRT3
MCHPRT3 Package Features

RF - RF Test for Bluetooth and 802.15.4 TX/RX
Calibration - TX Calibration and RX Calibration
MAC Address - Read/Write Bluetooth Address and 802.15.4 MAC Address

Information Block (IB) File - Read/Save IB File to/from Buffer and Read/Commit IB Buffer to/from
DUT

GPIO - GPIO Test Command

Figure 4-2. MCHPRT3 Block Diagram

MCHPRT 3
I
v A A 4 A
RF MAC ADDRESS IB File Calibration GPIO Test
I I

1B Buffer 1B Buffer
BT TX/RX 802.15.4 TX/RX with File with DUT

v v

802.15.4 MAC
BT Address Address

The following are the steps to launch the MCHPRT3 tool:

1.

Double click MCHPRT3 . exe in the directory: C: \Microchip\MCHPRT3 Setup v1.0.0.XXXX;
the following screen appears.

Figure 4-3. Start-Up Window of the MCHPRT3 Tool

£ MCHPRT3 Ver : 1.0.1.8591 Debug X

Select GUI | j Cpen

From the “Select GUI" drop-down list, select PIC32-BZ6.
Click Open to launch the PIC32-BZ6 window (see the following figure).
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Figure 4-4. PIC32-BZ6 GUI

=% PIC32 BZ6 GUI Ver: 1.0.101.8764 X

DLL Version |  DLL:1.0.8764, FW:1.0.1 coMPort [cOM10 v BaudRate 115200 | Refresh COM | [~ epaple proB4
Connect | | | | | |

| | FW Version |

RF | MACAddress | IBFile | Calibration | GPIO |

RF BT RF 802.15.4

BT TX
RF Mode Channel Payload PHY Power Value
TxMode ~»| [2202mHz =] | [PmBse | |pHvm  ~| [udEm |
Packet Length
255

Temp. Compensation

BT RX
R¥ Packet

=

Description of each component:

« Buttons on the top:

Connect/Disconnect - Connects or disconnects the PIC32-BZ6

Reset - Reset the PIC32-BZ6

Refresh COM - Update the list of connected COM port

Cal. VCO - VCO calibration

BUCK PWM - Switch the power mode into DC-DC (Buck) mode

PMU MLDO - Switch the power mode into MLDO mode

Get FW Version - Obtain the firmware version from the sample

Enable PKOB4 - Only needed to check if the user is using the PIC32-BZ6 Curiosity Board

* RF for Bluetooth and 802.15.4 - Settings of RF mode, channel and TX parameter for RF test

BT - TX setting of payload, PHY (data rate), packet length and power step (power level). RX -
number of RX packet.

802.15.4 - TX settings of packet type, power level, delay time between each packet and
packet number. RX - setting of RX data rate and number of RX packet.

+ Calibration - Complete TX and RX calibration flow. The user can save calibration info to file or
commit to NVM type Flash or OTP.

TX Calibration - Perform TX calibration flow to adjust transmitted power and output
frequency to target.

RX Calibration - Perform RX calibration flow to obtain RX IQ, RSSI to corresponding received
power and so on.

+ MAC Address - Read/write address

Bluetooth address and 802.15.4 MAC address
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« Information Block (IB) File
- Read IB file to IB buffer/save IB buffer to IB file
- Read DUT to IB buffer/commit IB buffer to DUT

+ GPIO - Test GPIO for selected port, pin, in/out and level
- Start GPIO - Initialize GPIO for test

- GPIO Command - Execute GPIO test command for selected port, pin, in/out and level
- Stop GPIO - Stop GPIO test

4.2. Getting Started with MCHPRT3 PIC32-BZ6 GUI

Program the sample before using the MCHPRT3 tool. For more details on the HUT code
programming process, refer to MPLAB X IDE HUT Code Programming Process.

To run an RF test on the PIC32-BZ6 Curiosity Board, perform the following procedure:

1. Connect the Type-C port in the Curiosity Board to the PC.

2. Check whether the jumper for the current measurement was inserted or not.

3. Run MCHPRT3.exe.

4. From the “Select GUI" drop-down list, select PIC32-BZ6.

5. Click Open to launch the PIC32-BZ6 window.

6. Select the respective “COM PORT” (check device manager in PC). A different USB-to-UART serial
converter requires the corresponding driver; install accordingly.

7. Baud Rate - 115200 (default value)

8. Click Connect.

Click Reset to reset the device. The PIC32-BZ6 Curiosity Board is ready for RF test, calibration
and MAC address programming.

Figure 4-5. PIC32-BZ6 Curiosity Board USB Connection
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Figure 4-6. Current Measurement Jumper on PIC32-BZ6 Curiosity Board

4.3. MCHPRT3 PIC32-BZ6 GUI Demonstration

4.3.1. Bluetooth® RF Test Demonstration

In this demonstration, the user can transmit Bluetooth® Low Energy packets, enter RX mode and
Test mode with the PIC32-BZ6 by using the MCHPRT3.

Perform the following steps for the demonstration of the Bluetooth RF TX modulation test:

1. Set up the connection between the PIC32-BZ6 Curiosity Board and PC. For more details, refer to

Getting Started with MCHPRT3.
2. Inthe RF BT tab, perform the following steps:

a.

b
C.
d

®

g.

From the “RF Modes" drop-down list, select TX Mode.
From the “Channel” drop-down list, select 2402 MHz for channel 37.
From the “Payload” drop-down list, select PRBS9 (default value).

From the “PHY"” drop-down list, select the Data Rate (1M, 2M, S = 2 and S = 8), for example,
select PHY TM.

From the “Power” drop-down list, select the Output Power, for example, select 77 dB.

From the “Packet Length” drop-down list, select the Packet Length (0-255), for example, 255
(default value).

From the “Temp. Compensation” drop-down list, select Enable or Disable. The output power
compensates according to the ambient temperature.

3. Click START to transmit the Bluetooth Low Energy packet.

@ MICROCHIP
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Figure 4-7. MCHPRT3 PIC32-BZ6 GUI for Bluetooth RF TX Modulation Test Demonstration

=% PIC32 BZ6 GUI Ver: 1.0.101.8764

DLLVersion |  DIL:1.0.8764, FW:10.1  COMPort [COM4  ~|  BaudRate [115200 H
| Disconnect | SetTimeout | Reset | CalvCo | BUCK PWM | BUCK PSM
Get FW Version | | FW Version | 1.1RC1 PMUMLDO
_ RF | MACAddress | IBFile | Calibration | GPIO |
——r
~ RFET | RFB802.154 |
BT TX
RF Mode Channel Payload PHY Power Value
[iMode w| |2402mtz v| | |erEse  +| |y | [1idEm  ~| START
Packet Length
255 -
Temp. Compensation
Disable =
BT RX
RX Packet

Perform the following steps for the demonstration of the Bluetooth RF RX mode:

1. Set up the connection between the PIC32-BZ6 Curiosity Board and PC. For more details, refer to
Getting Started with MCHPRT3.

2. Inthe RF BT tab, perform the following steps:
a. From the “RF mode” drop-down list, select RX Mode.

b. From the “Channel” drop-down list, select 2402 MHz for channel 37.

3. Click START to receive the Bluetooth Low Energy packet. The number of received packets is
shown in the drop-down list, “RX Packet".
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Figure 4-8. MCHPRT3 PIC32-BZ6 GUI for Bluetooth RF RX Mode Demonstration

=% PIC32 BZ6 GUI Ver : 1.0.101.8764

DLL Version |  DLL:1.0.8764, FW:1.0.1 coMPport [coms | Baud Rate |115200 Sl |l
| Disconnect | Set'l'lmeout| Reset | Cal vco | BUCKPWM] BUCK PSM

Get FW Version | | Fw version | L1RE1 PMUMLDO

. RF [ MACAddress | IBFile | Calibration | GPIO |

_ RFET | RF802.154 |
BT TX
RF Mode Channel Payload PHY Power Value
PRl v | [z402mHz »| | [emess | [Hvmm v| [1dEm  ~| START

Packet Length
255 &2

Temp. Compensation
Disable =

BT RX

RX Packet

Perform the following steps for the demonstration of the Bluetooth RF CW tone test:
1. Set up the connection between the PIC32-BZ6 Curiosity Board and PC. For more details, refer to

Getting Started with MCHPRT3.

2. Inthe RF BT tab, perform the following steps:
- From the “RF Modes" drop-down list, select CW Mode.

- From the “Channel” drop-down list, select 2402 MHz for channel 37.

- From the “Power” drop-down list, select the Output Power, for example, select 77 dB.

3. Click START to transmit the CW tone at the selected channel.
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Figure 4-9. MCHPRT3 PIC32-BZ6 GUI for Bluetooth RF CW Mode Demonstration

-Z. PIC32 BZ6 GUI Ver: 1.0.101.8764

DLL Version | DLL:1.0.8764, FWw:1.0.1 COM Port [COM4 Baud Rate [115200 &

| Disconnect | Set‘l’lmeout| Reset | Cal vco | BUCK PWM | BUCK PSM

Get FW Version | | FW Version | 1.1 RC1

" RF | MAC Address | IBFile | Calibration | GPIO |

| RFET | RFB02.154 |

BT TX
RF Mode Channel Payload PHY Power Valus

TS ~| |2402mbz | | [eress | [PHYiM  w| [1idBm |

Packet Length

255 d

Temp. Compensation
Disable =

BT RX
RX Packet

o

Perform the following steps for the demonstration of the Bluetooth Low Energy Test mode:

1. For the Bluetooth Low Energy Test mode, the sample must contain the following connection:

- HCL_TXD (PA5 from the module)

- HCI_RXD (PA6 from the module)

- VDD (connect with external power supply)
- Ground

2. Use the USB-to-UART serial converter to make the connection between the sample and PC by

FMU MLDO

START

connecting the HCI_TXD, HCI_RXD and ground with the converter.

3. Power the sample with 3.3V supply.

Select the respective COM PORT (the COM port with the converter) in MCHPRT3.

5. In the RF BT tab, perform the following steps:

a. From the “RF mode” drop-down list, select Test Mode.

6. Click START to enter the Bluetooth test mode, then click Disconnect in the GUI. Disconnect the
UART interface from the DUT while keeping the power supply, then connect it with the Bluetooth

tester.
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Figure 4-10. MCHPRT3 PIC32-BZ6 GUI for Bluetooth Test Mode Connecting with Bluetooth Tester Demonstration

=% PIC32 BZ6 GUI Ver: 1.0.101.8764 x

DLL Version |  DLL:1.0.8764, FW:1.0.1 coMPort [cOMs  ~|  BaudRate [115200 H
| Disconnect | Set‘l’lmeout| Reset | Cal VvCo | BUCK PYWM | BUCK PSM

Get FW Version | | Fw version | L1 RC1 PMU MLDO

" RF | MAC Address | IBFile | Calibration | GPIO |

. REBT [ RFB02.154]

BT TX

RF Mode Channel Payload PHY Power Value
At v | |2402mbz »| | [erEss  w| [y | [1dEm  ~| START

Packet Length

255 -

Temp. Compensation
Disable -

BT RX
RX Packet

o

Perform the following steps for the demonstration of the Bluetooth Low Energy Adaptivity
Frequency Hopping (AFH) packet transmission:

3. Set up the connection between the PIC32-BZ6 Curiosity Board and PC. For more details, refer to
Getting Started with MCHPRT3.

4. Inthe RF BT tab, perform the following steps:
a. From the “RF mode” drop-down list, select AFH Mode.

b. From the “Payload” drop-down list, select PRBS9 (default value).

c. From the “PHY" drop-down list, select the Data Rate (1M, 2M, S = 2 and S = 8), for example,
select PHY TM.

d. From the “RF mode” drop-down list, select the Output Power, for example, select 17 dB.

e. From the “Packet Length” drop-down list, select the Packet Length (0-255), for example, 255
(default value).

3. Click START to transmit the Bluetooth Low Energy packet with adaptivity frequency hopping.
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Figure 4-11. MCHPRT3 PIC32-BZ6 GUI for Bluetooth Adaptivity Frequency Hopping (AFH) TX Test Demonstration

=% PIC32 BZ6 GUI Ver: 1.0.101.8764 bt

DLLVerson |  DLL:10.8764,FW:L0.1  COMPort [COM4  ~|  BaudRate [115200

| Disconnect | SetTimeout | Reset | Calvco BUCK PWM | BUCK PSM

Get FW Version | | Fw version | L1RC1 PMUMLDO

_ RF | MACAddress | IBFile | Calibration | GPIO |

| RFET [ RF802154 |

BT TX
RF Mode Channel Payload PHY Power Value

MEE ~| |2a02mbz »| | [press  w| [pHv M w| [1idEm | START

Packet Length

255 -

Temp. Compensation
Disable =

BT RX
RX Packet

o

4.3.2. |EEE 802.15.4 RF Test Demonstration

In this demonstration, the user can transmit IEEE 802.15.4 packets, enter RX mode and CW mode

with the PIC32-BZ6 by using the MCHPRTS3.

Perform the following steps for the demonstration of the 802.15.4 packet transmission:

1. Set up the connection between the PIC32-BZ6 Curiosity Board and PC. For more details, refer to
Getting Started with MCHPRTS3.

2. Inthe RF 802.15.4 tab, perform the following steps:
a. From the “RF Modes"” drop-down list, select TX Mode.
b. From the “Channel” drop-down list, select 2405 MHz for channel 11.

c. From the “Packet Type” drop-down list, select Packet Type as General (default value) or
Smallest.

d. From the “Power Level” drop-down list, select Level 0.
Note: Level 0: Uncalibrated maximum transmit power from the device, that is, the output
power would be varied between devices. This Level 0 is provided only for testing purpose.
For calibrated power level, Level 1 (11 dBm) to Level 15 (-3 dBm), 1 dBm power step per
level.

e. From the “Delay Time"” drop-down list, select the Packet Delay Time (00-250) (the default value
is 10).

f.  From the “Packet Number” drop-down list, select the Number of Transmitting Packet (00-250)
(the default value is 00, Continuous Packet Transmission).

g. From the “Temp. Compensation” drop-down list, select Enable or Disable. The output power
compensation according to the ambient temperature.

3. Click START to transmit the 802.15.4 packet.
Note: The “Data Rate” must be set at 250 Kbps, and the “Delay Time" must be 07 for the standard
802.15.4 packet stream.
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Figure 4-12. MCHPRT3 PIC32-BZ6 GUI for 802.15.4 RF TX Modulation Test Demonstration

=% PIC32 BZ6 GUI Ver: 1.0.101.8764

DLL Version |  DLL:1.0.8764, FW:1.0.1 comPport [comd - | Baud Rate |115200 =]
| Disconnect| Set'l'lmeout| Reset | Cal vco | BUCKP\"J’M| BUCK PSM

Get FW Version | | FW Version | L1RC1 PMUMLDO

_ RF [ MACAddress | IBFile | Calibration | GPIO |

. REBL RF802154 |

T
RF Mode Channel Packet Type Power Level Temp. Compensation
m - |2405 MHz ﬂ |General ﬂ |Level 0 ﬂ |Disable ﬂ START
Data Rate Delay Time Packet Number

|250kbps  ~| | [0t | Joo (contir +|

RX
RX Packet

e

Perform the following steps for the demonstration of the 802.15.4 RX mode:

1. Set up the connection between the PIC32-BZ6 Curiosity Board and PC. For more details, refer to

Getting Started with MCHPRT3.
2. Inthe RF 802.15.4 tab, perform the following steps:
a. From the “RF Modes" drop-down list, select RX Mode.
b. From the “Channel” drop-down list, select 2405 MHz for channel 11.

c. From the “RX Data Rate” drop-down list, select Data Rate (250K, 500K, 1M and 2M), for

example, select 250K.

3. Click START to receive the 802.15.4 packet. The total number of received packets are available

under the “RX Packet” drop-down list.
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Figure 4-13. MCHPRT3 PIC32-BZ6 GUI for 802.15.4 RF RX Mode Demonstration

-%. PIC32 BZ6 GUI Ver: 1.0.101.8764 X

DLL Version | DLL:1.0.8764, FW:1.0.1 COM Port |COM4 J BaudRate |115200 ke
I Disconnect | Set‘l’lmeout| Reset | Cal vCo | BUCK PWM | BUCK PSM

Get FW Version ‘ | FW Version | 1.1RC1 PMUMLDO

' RF | MACAddress | IBFile | Calibration | GPIO |

. REBL” RF802154 |

T
RF Mode Channel Packet Type Power Level Temp. Compensation
DAl v | |2205mHz v| | [ceneral w|  fleveln  v|  [Disable v START
Data Rate Delay Time Packet Mumber

|2s0kbps | | |01 > oo (contr ¥ |

RX
RX Packet

e

Perform the following steps for the demonstration of the 802.15.4 CW mode to transmit CW tone:

1. Set up the connection between the PIC32-BZ6 Curiosity Board and PC. For more details, refer to
Getting Started with MCHPRT3.

2. Inthe RF 802.15.4 tab, perform the following steps:
a. From the “RF mode” drop-down list, select CW Mode.

b. From the “Channel” drop-down list, select 2405 MHz for channel 11.
c. From the “Power Level” drop-down list, select Level 0.
3. Click START to transmit the CW tone.
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Figure 4-14. MCHPRT3 PIC32-BZ6 GUI for 802.15.4 CW Mode Demonstration

=% PIC32 BZ6 GUI Ver : 1.0.101.8764

DLL Version | DLL:1.0.8764, FW:1.0.1 COM Fort |COM4 Ll Baud Rate |115200 vl Refresh COM | I Enatle prOBS

Connect I Disoonnectl SetTimeout || Reset I Calvco | BUCKPWM' BUCK PSM

Get FW Version | | Fw version | 1.1RC1 PMU MLDO

 RF [ MACAddress | IBFile

Z’ RFEBT." RF802.15.4 |
X
Channel Packet Type Power Level Temp. Compensation
|2405 MHZLI IGeneraI ;I ILeveI 0 LI IDisabIe LI START
Data Rate Delay Time Packet Mumber

|2sokbps | | Jo1 ~| oo (contir x|
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4.3.3. Calibration Flow Demonstration

In this demonstration, the user can calibrate TX parameters and RX parameters of the PIC32-BZ6
using a PC with the installed MCHPRT3 tool. The calibration step could be checked in the “Cal. Flow
Status” in the Calibration page.

Perform the following steps for the demonstration of the calibration flow (see the following figure):

1.

11.
12.
13.
14.
15.
16.
17.
18.
19.

20.
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Set up the connection between the PIC32-BZ6 Curiosity Board and PC. For more details, refer to
Getting Started with MCHPRTS3.

Connect the U.FL connecter on the PIC32-BZ6 to the Bluetooth®/802.15.4 tester (IQxel or others)
to measure the RF power from the PIC32-BZ6.

Check the cable loss between the PIC32-BZ6 U.FL connecter to the Bluetooth/802.15.4 tester.

MLDO is the preferred mode of calibration. Click PMU MLDO to use the MLDO mode to perform
calibration.

A\ CAUTION OTP is limited in memory of 4k, and it can only be calibrated 10 to 15 times.

Click Start Cal. to start the new calibration.

Click Freq. Start in Cal. step 1. Freq., the DUT transmits the Bluetooth® Low Energy packet at
2440 MHz.

Check the carrier frequency at the tester, then click Freq. decrease or Freq. increase to change
the carrier frequency.

Once the carrier frequency is close to 2440 MHz, click Freq. Done.
Click 1Q Cal. Start in Cal. step 2. RX1Q.

. Generate 2424 MHz CW tone from the test equipment at -50 dBm including cable loss by using

the tester, then feed it into DUT and click 1Q -50 Tune.

Generate 2426 MHz CW tone from the test equipment at -50 dBm including cable loss by using
the tester, then click IQ Main Tune.

Repeat steps 11 if required by MCHPRT3, clicking 1Q -40 Tune with generating 2424 MHz CW
tone at -40 dBm by using the tester and clicking 1Q -30 Tune with generating 2424 MHz CW tone
at -30 dBm by using the tester.

Click 1Q Cal. Done.

Click TX P1 Start in Cal. step 3. RF TX, enter the power level shown in the tester with the cable
loss, then click TX P1 Tune.

Click TX P2 Start in Cal. step 3. RF TX, enter the power level shown in the tester with the cable
loss, then click TX P2 Tune.

Click TX P3 Start in Cal. step 3. RF TX, enter the power level shown in the tester with the cable
loss, then click TX P3 Tune.

Click TX P4 Start in Cal. step 3. RF TX, enter the power level shown in the tester with the cable
loss, then click TX P4 Tune.

Click TX P5 Start in Cal. step 3. RF TX, enter the power level shown in the tester with the cable
loss, then click TX P5 Tune.

Click TX P6 Start in Cal. step 3. RF TX, enter the power level shown in the tester with the cable
loss, then click TX P6 Tune.

Click ED Cal. Init., generate 2440 MHz CW tone at -70 dBm including cable loss by using the
tester ED Cal. Trim in Cal. step 4. ED.
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21. Click ED Cal. Done.

22. Click Save Cal. Data in Cal. step 5. Save data to save the calibration data into the file and the
DUT.

Figure 4-15. MCHPRT3 PIC32-BZ6 GUI for Calibration Flow Demonstration

~£ PIC32 BZ6 GUI Ver : 1.0.101.8764 X

DLLVersion [ DLL:1.0.8764, FW:1.0.1  COMPort [COM4  ~|  BaudRate |115200 H
| Disconnect | SetTimeout | Reset | Calvco | BUCK PWM | BUCK P5M |
Get FW Version | | FW Version | L1REL PMU MLDO

'RF | MAC Address | IBFile Calibration | GPIO |

Cal. step 0. Condition Save IB Type

Start Cal. | |Flash j Erase IB Flash

Cal. Flow Status Please press 'Start Cal.' to start calibration

Cal. step 1. Freq.

Cal. step2. RX IQ |

[meger | [ | et | ’7

W

Cal. step 3. RF TX

T

Cal. step 4. ED

Cal. step 5. Save data

Figure 4-16. Calibration Setup

RF Cable

Tester

BT/802.15.4 Tester, E.g.
1Qxel

UART
PC DUT
MCHPRT3 3 Installed E.g. Curiosity Board
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4.3.4. Operation on IB (Information Block) File

Figure 4-17. MCHPRT3 PIC32-BZ6 GUI for IB (Information Block) File Operation

=% PIC32 BZ6 GUI Ver: 1.0.101.8764 >

DLLVersion |  DLL:1.0.8764,FW:10.1  COMPort [COM4  ~|  BaudRate |115200 B
| Disconnect | SetTimeout | Reset | Cal VCO BUCK PWM | BUCK PSM
Get FW Version | | FW Version | 1.1 RC1 PMUMLDO

'RF | MAC Address.’ IBFile | Calibration | GPIO
IB Buffer V.S, File 18 Buffer V.5, DUT
IB Type
Flash -
Read IB File to IB Buffer | Read DUT to IE Buffer |
Save IB Buffer to IB File | Commit IB Buffer to DUT |

The user can perform the following in the IB File tab:

Read the 1B File to IB Buffer(2),

Save IB Buffer into the IB File.

From the “IB Type" drop-down list, select Flash (default value).
Read the IB from DUT into the IB Buffer.

Commit the IB Buffer into DUT—the IB is stored in the Flash.

Note:

1.

2.

Use the Information Block (IB) to store various types of calibration and system configuration
information.

The IB Buffer is a temporary PC location for the Information Block (IB).

4.3.5. MAC Address Programming

In this demonstration, the user can set the Bluetooth address and 802.15.4 MAC address of the
PIC32-BZ6 using a PC with the MCHPRT3 tool installed.

In the MAC Address tab, perform the following steps for MAC Address programming:

1.
2.
3.
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From the IB Type drop-down list, select Flash (default value).

To read the Bluetooth address from the IB, click Read BT Addr from IB.

To write the Bluetooth address:

a. Click Write BT Addr to IB Buffer.

b. Click Commit BT Addr IB Buffer to IB.

To read the 802.15.4 MAC address from IB, click Read 802.15.4 Addr from IB.

To write 802.15.4 MC address:
a. Click Write 802.15.4 Addr to IB Buffer.

b. Click Commit 802.15.4 Addr IB Buffer to IB.
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Figure 4-18. MCHPRT3 PIC32-BZ6 GUI for MAC Address Programming

=% PIC32 BZ6 GUI Ver: 1.0.101.8764 x

DLL Version | DLL:1.0.8764, FW:1.0.1 COM Port |com4 J Baud Rate |115200 5
| Disconnect| Set'l'lmeout| Reset | Calvco | BUCKPWMl BUCK PSM

Get FW Version | | Fw version | 1.1 RC1 PMU MLDO

" REMAC Address || IBFile || Calibration | GPIO |

DUT Address
IE Type

aTP -
BT Address

Read BT Addr from IB | Write BT Addr to IB Buffer

Type {(0/1) BT Address
|0 |12:34:56:?B:9A:BC

802.15.4 Address
Read 15.4 Addr from IB

Write 15.4 Addr to IB Buffer

802.15.4 MAC Address
01:23:45:67:89:AB:CD:EF

4.3.6. GPIO Demonstration

In this demonstration, the user can configure or test the GPIO of the PIC32-BZ6 using a PC with the
installed MCHPRT3 tool.

In the GPIO tab, perform the following steps for the GPIO demonstration (see the following figure):
Click Start GPIO Test to initiate the GPIO settings for configuration or test.

Select Port, Pin, In/Out and Level to configure or test the GPIO pins.

Click Run to apply the GPIO configuration.

Repeat step 2 and 3 to perform a new GPIO configuration or test.

Click Stop GPIO Test to stop the GPIO settings for configuration or test.

Check the checkbox on each item to perform multiple GPIO configurations. Click Run All Select
GPIO to apply all the selected GPIO configuration.

S T
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Figure 4-19. MCHPRT3 PIC32-BZ6 GUI GPIO Demonstration

~E. PIC32 BZ6 GUI Ver: 1.0.101.8764

DLLVersion |  DLL:1.0.8764, FW:1.0.1 comport [coMs  ~| Baud Rate |115200 vl Refresh COM | 17 Enable prOB4
Conneck I Disconnect | SetTimeout || Reset | Cal VCo | BUCK PWM | BUCK PSM
Get FW Version | | Fw version | 11 RC1 PMU MLDO

' RF| MACAddress | IBFile

I Please check the Hardware Connection and GPIO Definition to aveid any conflict before GPIO Test.
[start 610 Test | run all sefect 610 | I select Al Stop P10 Test | (current Consumption |
I tem 00 Port[porta <] Pinfpaco <] Infoutfmpur <] Level e <] Rum | [
I ttem 01 Port[porta <] Pinfpaco <] InfOutfmpur <] Level fren <] R | [
I 1tem 02 Portfporta <] Pin[paco <] mfout[meur <] Level [aien <] Rum | [
I ttem 03 Portfporta -] Pin[raco -] Injout[meur | Level frigH <] Run | |—
I™ Ttem 04 PortfportA ~| Pnfpapn ~| Ifout|mpur ~| Level [HigH  ~| Ruun | I—
[ ttem o5 Portfparta | Pin[pace | in/outfmeur <] Level fricn <] RuR | I—
I 1tem 06 Port[porta <] Pinfpaco <] Infoutfmpur <] Level fren <] R | s
I 1tem 07 Port[porta <] Pinfpaco <] Infoutfmpur <] Level frien <] R | e
I 1tem 08 Portfporta <] Pin[paoo <] mjout[mpur <] Level [aion <] Rum | e
I ttem 03 Portfporta <] Pinfpaos <] Injout[mpur <] Level [rign <] Run | e
I Ttem 10 Port|portA ~| Pinfpaps  »| Infout|mpur ~| Level [HieH  ~| Run | I—
I ttem 11 Portfporta ~| Pin[paco =] mjout[meur <] tevel e <] Run | e
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5. Document Revision History
The revision history describes the changes that were implemented in the document. The changes
are listed by revision, starting with the most current publication.

04/2026  Document Initial revision
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