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Introduction

This user guide provides detailed information on using the Microchip Radio Test 3 tool (MCHPRT3 tool) with
the Microchip WILCS02_WINCS02. The MCHPRT3 tool enables users to evaluate and demonstrate the Radio
Frequency (RF) performance and functionalities of the WILCS02_WINCSO02.
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1. Quick References

1.1. Reference Documentation
«  WILCSO02 Family Data Sheet (DS70005557)
+  WINCS02 Family Data Sheet (DS70005577)
* WILCS02IC and WINCS02IC Programming and Calibration User's Guide (DS50003815)

1.2. Hardware Prerequisites
+ WILCS02_WINCSO02 Device (WILCS02IC and WINCS02IC)

« Wi-Fi® Tester (for example, Litepoint IQxel)

1.3. Software Prerequisites
+ Windows 10
* Microchip Radio Test 3 Tool Installer Package (MCHPRT3)

1.4. Acronyms and Abbreviations

Table 1-1. Acronyms and Abbreviations

CCA Clear Channel Assessment

CLI Command Line Interface

DLL Dynamic Link Library

EVM Error Vector Magnitude

Gl Guard Interval

GUI Graphical User Interface

LNA Low Noise Amplifier

MCHPRT3 Microchip Radio Tool Third Generation
PDREF Peak Detector Reference Voltage/Bias Voltage
RSSI Received Signal Strength Indicator
TSSI Transmitted Signal Strength Indicator
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2. MCHPRT3 Tool and WILCS02_WINCS02 Package Components
This section provides an overview of the MCHPRT3 tool and the WILCS02_WINCS02 package

components. .
Note: The recommendation is to use the Windows 10 operating system for the MCHPRT3 tool

setup.
The following table outlines the details of the MCHPRT3 tool package files:

Table 2-1. MCHPRT3 Tool Package Files

MCHPRT3.exe file MCHPRT3 executable file

MCHPRT3 CLI.exe file MCHPRT3 CLI executable file

uninstall.exe file Uninstall the MCHPRT3 tool

vc_redist.x86.exe file Microsoft Visual C++ Redistributable (x86) executable file

The following table outlines the details of the WILCS02_WINCS02 package files:

Table 2-2. WILCS02_WINCS02 Package Files

release note.txt Description the modify history log

Examples folder Example file for customer reference

WILCS02 WINCS02.chm WILCS02_WINCS02 complied HTML help file

WILCS02 WINCS02.dll file WILCS02_WINCS02 dynamic link library file

WILCS02 WINCS02 CDECL.d11 file Default calling convention file for C and C++ programs
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3. Installing MCHPRT3 Tool

This section provides step-by-step instructions for installing the MCHPRT3 tool on a Windows
operating system. The following are the steps to complete the installation:

Note: To download the setup file, go to MCHPRT3—Microchip Radio Tool Third Generation.
1. Extract the MCHPRT3 Setup v1.0.2.8091.zip.

Figure 3-1. MCHPRT3 Setup File

I = | MCHPRT3 Setup_v1.0.2.8091 - O X
Home Share Wiew v 0
+ <« Downloads » MCHPRT3 Setup_v1.0.2.8091 w O Search MCHPRT3 Setup_v1.0... @
2 Marme Date modified Type
7 Quick access o
MCHPRT3_Setu 127972024 11:00 AM Application
I Desktop o -Ep S ! °E
‘ Downloads o
Documents o
[&] Pictures E U 4 >

1 item =

Note: The version number provided here is for reference. For the most up-to-date version, refer
to the MCHPRT3 page.

2. Execute the MCHPRT3 Setup.exe. The following screen appears:
1. Click Next to continue the installation procedure.

Figure 3-2. MCHPRT3 Setup Welcome Screen

'ﬁ\ Microchip's MCHPRTS Package Setup v1.0.2.8091 Setup — >

Welcome to Microchip's MCHPRT3
Package Installation Setup!

Setup will guide you through the installation of
MCHPRT3_Setup_v1.0.2.8091,

Itis recommended that you close all other applications
before starting Setup.

This will make it possible to update relevant system files
without having to reboot your computer,

Click Next to continue,

3. Check “l accept the terms of the License Agreement”.
1. Click Next to continue.
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Figure 3-3. License Agreement Screen

ﬁ\ Micrechip's MCHPRTS Package Setup v1.0.2.8091 Setup — X

License Agreement
Please review the license terms before installing Microchip's MCHPRT 3 Package Setup @
v1.0.2.8091.

MICROCHIP IS WILLING TO LICENSE THE ACCOMPANYING SOFTWARE  ~
AND DOCUMENTATION TO YOU ONLY ON THE CONDITION THAT YOU
ACCEPT ALL OF THE FOLLOWING TERMS. TO ACCEPT THE TERMS OF
THIS LICENSE, CLICK "T ACCEPT" AND PROCEED WITH THE DOWNLOAD
ORINSTALL. IF YOU DO NOT ACCEPT THESE LICENSE TERMS, CLICK "1
DO NOT ACCEFT,” AND DO NOT DOWNLOAD OR INSTALL THIS
SOFTWARE.

AMICROWCHIP NONFYXCTITSIVE SOFTWARF TICFNSF AGRFFAMENT N
If you accept the terms of the Agreement, dick the chedkbox below.

1 accept the terms of the License Agreement

4. Click Browse to change the destination folder to the desired location, then click Install to
continue the installation procedure.

1. By default, the MCHPRTS3 tool installs the package in the C:\Microchip\ folder.

Figure 3-4. Destination Folder Selection Screen

@ Micrachip's MCHPRT2 Package Setup v1.0.2.8091 Setup — *
Choose Install Location
Choose the folder in which to install Microchip's MCHPRT 3 Package Setup @
v1.0.2.8091.

Setup will install Microchip's MCHPRT 3 Package Setup v1.0.2.8091 in the following folder. To
install in a different folder, dick Browse and select another folder. Click Install to start the
installation.

Destination Folder

Browse...

Space required: 21,5 MB
Space available: 37.3 GB

< Badk Install Cancel

5. If the system does not have the “Microsoft Visual C++ Redistributable for Visual Studio 2015,
2017, and 2019” installed, the following screen appears.

1. Click OK to install it.
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Figure 3-5. Microsoft Visual C++ Redistributable Installation Prompt

'ﬁ‘\ Microchip's MCHPRTS Package Setup v1.0.2,8091 Setup —

Installing
Please wait while Microchip's MCHPRT3 Package Setup v1.0.2.8091 is being installed. @

Installing MCHPRT3_Setup_w1.0.2.8091 Source Complete

show| i Microchip's MCHPRT3 Package Setup v1.0.2.8091 Setup X

Your system does not appear to have Microsoft Visual C== 2017
Redistributable [x86) installed.

Press OK to install it.

Micrachip Techrology Inc.

< Back Mext = Cancel

6. Check“l accept the license terms and conditions” and click Install to continue.

Figure 3-6. Microsoft Visual C++ Redistributable License Agreement Screen

@ Microchip's MCHPRTS Package Setup v1.0.2,8001 Setup —
Installing il
# Microsoft Visual C++ 2017 Redistributable (x26) - 14.16.... — x

Microsoft Visual C++ 2017
Redistributable (x86) - 14.16.27052

~

MICROSOFT SOFTWARE LICENSE TERMS

MICROSOFT VISUAL STUDIO 2017 TOOLS, ADD-ONs and C++
REDISTRIBUTABLE

These license terms are an agreement between Microsoft Corporation v

[~11 agree to the license terms and conditions

Install Close

[Kim e imp ) g =imp g o s

< Badk Mext = Cancel

7. Click Close to continue.
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Figure 3-7. Microsoft Visual C++ Redistributable Installation Complete Screen

ﬁ\ Microchip's MCHPRTS Package Setup v1.0.2,8001 Setup —
Installing calllil e
ﬁ Microsoft Visual C++ 2017 Redistributable (x26) - 14.16.... — >

Microsoft Visual C++ 2017
Redistributable (x86) - 14.16.27052

Setup Successful

Close

T OCTTE TECTIT OOy Iy

< Badk Mext = Cancel

Note:
If an error occurs when installing the Microsoft Visual C++ 2017 Redistributable (x86) -

14.16.27052, click the log file link as shown below.

Figure 3-8. Microsoft Visual C++ Setup Failed

il% Microsoft Visual C++ 2017 Redistributable (x86) - 14.16....

Microsoft Visual C++ 2017
Redistributable (x86) - 14.16.27052

Setup Failed

One or more issues causqebienbaiebaafale" e fix the issues and then retry setup.
For more information sedthe Jog file,

OxB007T0666 - Another version of this product is already installed. Installation of this
version cannot continue, To configure or remove the existing version of this
product, use Add/Remove Programs on the Control Panel.

Close

< Back MNext > Cancel

If the last line in the log file content is “Error 0x80070666: Cannot install a product when a newer
version is installed,” it means that your system may already have a higher version installed.
Therefore, it is fine to use the tool.

8. Check “Open the installed directory” and click Finish to continue.
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Figure 3-9. Installation Complete Screen

@ Microchip's MCHPRT2 Package Setup v1.0.2.8081 Setup -

Completing Microchip's MCHPRT3
Package Setup v1.0.2.8091 Setup

Microchip's MCHPRT3 Package Setup v1.0.2.8091 has been
installed on your computer.,

Click Finish to dose Setup.

Open the installed directory

< Back Cancel

9. The file browser opens with the install directory.

Figure 3-10. Installed Directory in File Browser

3 items

| 5 | MCHPRT3_Setup_v1.0.2.8091 | e
Home Share View of e
u <« Microchip » MCHPRT3 Setup_v1.0.2.8091 w Search MCHPRTS Setup_v1.0.... 2
[&] Pictures + " Mame Date modified Type
D Music WILCSD2_WINCS02 12/8/2024 11:23 AM File folder
B videos £ MCHPRT3 12/9/2024 10:59 AM Application
E This PC [®=] MCHPRT3_CLI 12/9/2024 10:39 AM Application
'ﬁ\ uninstall 12/9/2024 11:23 AM Application
II_,' Metwork vi_redist.xB6 11/21/2024 1:31 PM Application
PP
v £
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4. Testing and Calibrating WILCS02_WINCS02 with Wi-Fi® Tester Using
MCHPRT3 Tool

This chapter provides details about using the MCHPRT3 tool to test or calibrate the

WILCS02_WINCSO02 with Wi-Fi® Tester. This chapter also demonstrates the process of updating the
parameters using the MCHPRT3 tool.

Note: Ensure the DLL support firmware version matches the WILCS02_WINCS02, and the COM port
connection supports the 230400 baud rate.

Figure 4-1. DLL Version and COM Port Information

E WILCS02_WINCS02 GUI Ver: 1.0.240.8088

DLL Version | DLL:1.0.8087, FW:2.4.0 COM Part COoM3 | BaudRate |230400
—
Connect | I” waitBootFinish [~ Temperature Compensation Timeout |5000

| | | | FW Version |

RF | Calibration | MAC Address | Gain Tables | Misc. |

4.1. Getting Started with MCHPRT3 Tool GUI for the WILCS02_WINCS02
The following are the steps to launch the MCHPRTS3 tool:

1. Double click the MCHPRT3. exe file to launch the MCHPRT3 tool.
. From the “Select GUI" drop-down list, select WILCS02_WINCS02.
3. Click Open to launch the WILCS02_WINCS02 window (see the following figure).

Figure 4-2. Start-Up Window of the MCHPRT3 Tool

B MCHPRTS Ver: 1.0.1.6217

Select GUI (TS ENNa]:

4. The WILCS02_WINCS02 window is divided into the following sections (see the following figure):
- RF tab: Provides settings to perform the RF TX Modulation, TX Tone, RX Test

- Calibration tab: Complete TX and RX Calibration flow
- MAC Address tab: Read/Write Wi-Fi® Address

- Gain Tables tab: Process Gain Table relate function
- Misc. tab: Process others, example Post Cal

@ MICROCHIP



Figure 4-3. Start-up Window of the WILCS02_WINCS02 GUI Tool

E WILCS502_WINC502 GUI Ver: 1.0.240.8088

DLL Version | DLL:1.0.8087, FW:2.4.0 comport  [CCUTCMMN -] BaudRate [230400 -]
Connect [~ WaitBootFinish [ Temperature Compensation Timeout Isooo SetTimeout |
Disconneck | Reset | ek FYW Yersion | I FW Version I

" RF [ cCalibration | MAC Address | Gain Tables | Misc, |

I For chip down design, please finish Calibration and store to Device first before any RF Test.

Channel |2—‘|—12 MHz 'l Rate Type ILegacy 'l Data Rate Ileps - 11b 'l

"Calibraﬁon Parameters

Apply Flash Cal, | Load From File | Commit To Device |

TX Modulation | TXTone | Rx |

Power Mode IIndex vl Gain Index |66 vl GI Mode ILong vl CCA Mode IDisabIe 'l
Duration |9999 Frame Length IISDD Dpd Offset IB 'l

"Gain Table Information

Page Indexl 1 - l

Stark T | Stop Tx I

CCA Parameters

Busy Value (dBm) |52 Clear Value (dBm) |22

Sek CCA Threshold |

4.2. Connect WILCS02_WINCS02 Device

1.
2.

Select the respective “COM port”.

Enter the “Timeout” value as 5000 (default value) and click SetTimeout
Note: This value must be greater than 5000 milliseconds.

Check the “Wai Boot Finish” when powering ON the WILCS02_WINCSO02 before pressing the
“Connect” button. By default, the “Wai Boot Finish” is disabled.

Note: The time between powering ON and pressing the “Connect” button must be shorter than
the WILCS02_WINCS02 boot sequence time.

Check the “Temperature Compensation” field if the test temperature is not at room
temperature. By default, the Temperature Compensation is disabled.

Click Connect to connect the UART of the WILCS02_WINCSO02 (see the following figure).

Figure 4-4. Connect Device

MCHPRTZ

Connect and Reset Device

.................................

. Cancel

@ MICROCHIP
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6. Click OK in the pop-up window to Reset the WILCS02_WINCS02 device. The firmware version
appears instantly (see the following figure).

Figure 4-5. Firmware Version

E WILCS02_WINCS02 GUI Ver : 1.0.240.8088

DLL Version I DLL:1.0.8087, FW:2.4.0 COM Port ICOM3 'l Baud Rate |23D—1DD Vl
Conneck | ™ wwait Boot Finish - [ Temperature Compensation Timeout | 5000 SetTimeout |
Disconnect | Reset | Get FW Version | FW Version 2.4.0

RF | Calibration | MAC Address | Gain Tables | Misc. |

4.3. RF TX Modulation Test Demonstration
In this demonstration, the user can transmit Wi-Fi® standard packets with the WILCS02_WINCS02.

Perform the following steps for the demonstration of the RF TX modulation test:
Figure 4-6. RF TX Modulation Test

" "RF | calibration | MAC Address | Gain Tables | Misc. |

| For chip down design, please finish Calibration and store to Device first before any RF Test,

Channel |2442 MHz vl Rate Type ILegacy vl Data Rate |1 Mbps - 11b vl

"Calibration Parameters

Apply Flash Cal. | Load From File | Commit To Device |

TX Modulation | TXTone | RX |

Power Mode IIndex vl Gain Index |66 vl GI Mode ILong vl CCA Mode IDisabIE 'l
Duration Igggg Frame Length IISUU Dpd Offset IS "I

"Gain Table Information

Page Indexl 1 vl

Start TX | Sktop TH |

CCA Parameters

Busy Value (dBm) |-52 Clear Value (dBm) |22

Sek CCA Threshold |

1. Inthe RF tab, perform the following steps:
a. From the “Channel” drop-down list, select 2442 MHz for channel 7.

b. From the “Rate Type” drop-down list, select Legacy for 11b and 11g mode or MCS for 11n
mode.

c. From the “Data Rate” drop-down list, select 1 Mbps - 11b for 11b mode and 1 Mbps.

Load From File: Load the calibration file (.cfg file) and click Commit To Device, if
necessary.

e. Apply Flash Cal. : If the calibration file is loaded and committed to Flash, click Apply Flash
Cal. to apply the calibration parameters in Flash.

2. Inthe TX Modulation tab, perform the following steps:

@ MICROCHIP
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a. From the “Power Mode" drop-down list, select Index for manual input gain index, TPC Once
for enabling TPC.

* Select the “Gain Index” value from 0-115.

+ From the “Power Mode"” drop-down list, select TPC Once to read values from gain table
for the transmission.

Retain the “Duration” as 9999 (default value).
Retain the “Frame Length” as 7500 (default value).
From the “GI Mode" drop-down list, select Long for long Gl and Short for short Gl.

Retain the “CCA Mode" as Disable (default value).
« Enter the “Busy Value (dBm)” when “CCA Mode" is Enable (-62 is default value).

* Enter the “Clear Value (dBm)” when “CCA Mode” is Enable (-82 is default value).
+ Click Set CCA Threshold to change the CCA threshold value, if necessary.

f. Click Start TX to transmit Wi-Fi packets as configured parameter. Use the Wi-Fi tester to
verify the transmitting packets.

T o n T

g. Click Stop TX to stop the transmission.

4.4. RF TX Tone Test Demonstration

In this demonstration, the user can transmit single tone on the WILCS02_WINCS02. Perform the
following steps for the demonstration of the transmission:

1. Inthe RF tab, from the “Channel” drop-down list, select 2442 MHz for channel 7.
2. Inthe TX Tone tab, select gain index from 0 to 255.

3. Click Start Tone to transmit single tone as configured in step 1 and 2. Use the Wi-Fi® tester to
verify the transmitting single tone.

4. Click Stop Tone to stop the transmission.

Figure 4-7. RF TX Tone Test Demonstration

RF Calibration MAC Address Gain Tables Misc,

‘ For chip down design, please finish Calibration and stare to Device first before any RF Test.

Channel | 2442 MHz | RateType |Legacy - DataRate |1Mbps-11b =

Calibration Parameters

Apply Flash Cal. ‘ Load From File | |

TX Modulation” TX Tane RX

Gain Index 33 -

Start Tone ‘

4.5. RF RX Test Demonstration

In this demonstration, the user can receive Wi-Fi* packets on the WILCS02_WINCSO02. perform the
following step for receiving Wi-Fi Packets.
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Figure 4-8. RF RX Test Demonstration

" RF | Calibration | MAC Address | Gain Tables | Misc. |

I For chip down design, please finish Calibration and store to Device first before any RF Test,

Channel |2442 MHz vl Rate Type ILegaq.I vl Data Rate |1 Mbps - 11b VI

"Calibration Parameters

Apply Flash Cal. | Load From File | Commit To Device |

TX Modulation | TXTone” RX |
R¥
’7 Start RX | Stop R | Gek RS51 | I RSSI Value Clear R Count Get Rx Count
—RX Count Information
1Mbps 2Mbps |5.5Mbps | 11Mbps | 6 Mbps 9Mbps | 12Mbps | 18 Mbps | 24 Mbps | 36 Mbps
Total a o] o] v] v] 0 0 a 0 o]
Success a a a a a 0 0 a 0 1]
438 Mbps | 54 Mbps MCS0 MC51 MCs2 MC53 MCs4 MCS5 MCS6 MC57
Total 0 0 0 0 0 0 0 0 0 0
Success i} i} i} 1} 1} 0 0 a 0 o]

1. In the RF tab, perform the following steps:

a.
b.

C.

From the “Channel” drop-down list, select 2442 MHz for channel 7.

From the “Rate Type” drop-down list, select Legacy for 11b and 11g Mode, MCS for 11n mode
or ALL - RX Only for all data rates.

From the “Data Rate” drop-down list, select 7 Mbps - 11b for 11b Mode and 1 Mbps.

2. Inthe RX tab, perform the following steps:

a.

S

Click Start RX to receive Wi-Fi packets as configured in step 1. Use IQxel Wi-Fi tester or other
tools to send the Wi-Fi packets to the WILCS02_WINCSO02 device.

Click Stop RX to stop receiving the Wi-Fi packets.

Click Get RX Count. The “RX Count Information” table shows the received Wi-Fi packets.
Click Clear RX Count to Reset RX Count Information.

Repeat the above steps for a new RX test.

Click Get RSSI to read the RSSI value.

@ MICROCHIP
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4.6. Calibration Flow Demonstration

Figure 4-9. Calibration Flow Demonstration

B \WILCS02_WINCS02 GUI Ver : 1.0.240,808¢
DLL Version I DLL:1.0.8087, FW:2.4.0 COM Port |C0M3 'l Baud Rate |23D40EI VI
Conneck [T ‘wait Boct Finish - T Temperature Compensation Timeout Isooo SetTimeout |

Disconnect | Reset | Get FW Version | I FW Version I 2.4.0
Calibration | MAC Address | Gain Tables | Misc, |
Erase Flash Cfg ||

0. Calibration Condition hhannel : 2442 MHz, Rate Type : MCS, Data Rate : MCS7, Duration : 9999, Frame Lenth : 1500

1.0 Start T Calibration sdAdcTemp25c I sdAdcvdd3p3v I
1.1.1 Firsk Tune | 1.1.2 Input Power I 1.1.3 Check First Tune Result | I
1.2.1 Second Tune | 1.2.2 Input Power I 1.2.3 Check Second Tune Result | I

1.3.1 Third Tune | 1.3.2 Input Pawer 13,3 Check Third Tune Result
1.4.1Last Measure Power I 1.4.2 Read Base T+ Gain Index

1.5.1 Read 7551 and POREF 1 | TSSI

I FDREF I 1.5.2 Input Power I 1.5.3 Input EVM I 1.5.4 5et Power 1 ”
1.6.1 Read T35I and POREF 2 | T35L I PDREF I 1.6.2 Input Power I 1.6.3 Input EVM I 1.6.4 Set Power 2 ”
1.7.1 Read T35I and FDREF 3 | TS5L I PDREF I 1.7.2 Input Power I 1.7.3 Input EVM I 1.7.4 Set Power 3 ”

1.8.1 Read 7551 and PDREF 4 |T‘SSI PDREF | 1.8.2 Input Power l— 1.8.3 InputEVM l— 1,4 Set Power 4 ”—
PDREFI 1.9.2 Input Power I— 1.9.3 Input EVM I 1.9.4 5et Power 5 ”

1.10.1 Read 7551 and POREF & | T35L PDREF I 1.10.2 Input Power l_ 1.10.3 Input EVM l_ 1.10.4 Set Power & ”—
1.11.1 Read T55I and PDREF 7 | TSI | PDREF | 1.11.2 Input Power I— 1.11.3 Input EVM l— 1.11.4 Set Power 7 ”—

1.9.1 Read 7551 and FOREF 5 | TS51

1,12 Stop T¥ Calibratin | ratecond |

2.0 Start R Calbration | count| |

2.1 Read RS3L (-20 dem) | rsst | | |

2,2 Read RSST (-35 dEm) | msst | wa | |

2,3 Read R3L (-45 dBm) | rsst | ma | |

2.4 Read RSSL (-50 dBm) | rsst | ma | |

2.5 Read RSST (-65 dEm) | msst | wa | |

2.6 Stop RX Calbration | sancor | | | | | |
3. Set Params ||

4, Test Rate Cond Prepare ||

4.1.1 Test Rate Cond Stark CH 1 | 4.1.2 Input Power I 4.1.3 Input EVM I 4.1.4 Set Power 1 | I
4.2.1 Test Rate Cond Stark CH 13| 4,2.2 Input Power I 4,23 Input EVM I 4.2.4 Set Power 13 ||

4.3 Test Rate Cond Check Result | I

5. Commit Resulk To Device ||

&, Save Result Tao File "

In this demonstration, the user can calibrate TX parameters and RX parameters of the
WILCS02_WINCSO02. Perform the following steps for the demonstration of the calibration flow:

1.

Connect the RF connecter on the WILCS02_WINCSO02 to the Wi-Fi® tester (IQxel or others) to
measure the RF power from the WILCS02_WINCSO02.

Check the cable loss between the WILCS02_WINCS02 connecter to the Wi-Fi tester. Enter the
cable loss or RF power offset into the Wi-Fi tester.

Set the Wi-Fi tester to receive the Wi-Fi packets that are transmitted from the WILCS02_WINCS02.
In the Calibration tab, the button “Erase Flash Cfg” will erase the device calibration parameters

and gain tables. Use it carefully. It will show the following message after pressing this button.

@ MICROCHIP
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Figure 4-10. Calibration Tab

" RF Calibration | MAC Address | Gain Tables | Misc. |
Erase Flash Cfg | |

Figure 4-11. Warning

Warning

Erase Calibration Parameters and Gain Tables.

b o

In the Calibration tab, perform the following steps to start a new calibration:

a. Toinitiate the new TX calibration, click on the 1.0 Start TX Calibration button and wait for
the sdAdcTemp25¢c and sdAdcvdd3p3v values to appear on the GUI.

Figure 4-12. Start TX Calibration

sdAdcTemp25c 585 sdAdcvdd3pav | 366 lsuocess

b. Click on 1.1.1 First Tune button.
+  Wait for the “1.1.2 Input Power” and “1.1.3 Check First Tune Result” buttons to enable.

+ Read the RF Power on the Wi-Fi tester.

« Enter the measured RF power from the Wi-Fi tester in “1.1.2 Input Power”.
* Click on 1.1.3 Check First Tune Result button.

+  Wait for the result to appear on the GUI.

Figure 4-13. First Tune

1.1.1Fi ne 1.1.2 Input Power |1'3-9'3 | 1.1.3 Ch rsk Tune Result | heedmne

+ Go to step 5.c when result is “need tune”.

+ Go to step 5.e when result is “no need tune”.
c. Click on1.2.1 Second Tune button.

+ Wait for the “1.2.2 Input Power” and “1.2.3 Check Second Tune Result” buttons to enable.

* Read the RF power on the Wi-Fi tester.

+ Enter the measured RF power from the Wi-Fi tester in “1.2.2 Input Power”.
+ Click on 1.2.3 Check Second Tune Result button.

+  Wait for the result to appear on the GUI.

Figure 4-14. Second Tune

‘- econd Tune 1.2.2 Input Power |15-45 | 2.3 Check Second Tune Result I honeedmne

+ Go to step 5.d when result is “need tune”.
+ Go to step 5.e when result is “no need tune”.

d. Click on 1.3.1 Third Tune button.
Note: This step is almost not necessary.

@ MICROCHIP
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Wait for the “1.3.2 Input Power” and “1.3.3 Check Third Tune Result” buttons to enable.
Read the RF power on the Wi-Fi tester.

Enter the measured RF power from the Wi-Fi tester in “1.3.2 Input Power".

Click on 1.3.3 Check Second Tune Result button.

Wait for the result to appear on the GUI.

Figure 4-15. Third Tune

1,3.2 Input Power | |

e. Click on 1.4.2 Read Base TX Gain Index button.

Figure 4-16. Read Base TX Gain Index

1.4.1Last Measure Power  [15.45 | | h:aseTxGainIndex:g?

Wait for the baseTxGainIndex to appear on the GUI.

f. Click on 1.5.1 Read TSSI and PDREF 1 button.

Wait for the “TSSI” and “PDREF" values to appear on the GUI.

Figure 4-17. Read TSSI and PDREF 1

TSSI 35 PDREF [0 1.5.2 Input Power 1.5.3 Input EVM 1.5.4 Set Power 1 wait input power
p

Read the RF Power on the Wi-Fi tester.

Enter the measured RF Power from the Wi-Fi tester in “1.5.2 Input Power”
Read the RF EVM on the Wi-Fi tester.

Enter the measured RF EVM from the Wi-Fi tester in “1.5.3 Input EVM”
Click on 1.5.4 Set Power 1 button.

Wait for result to appear as success.

Figure 4-18. Set Power Success

| |T‘SSI 35 PDREF ED 1.5.2Input Power |7.3% 4 53InputEvm | 5128 |Fuccess

g. Click on 1.6.1 Read TSSI and PDREF 2 button.

Wait for “TSSI” and “PDREF" values to appear on the GUI.

Figure 4-19. Read TSSI and PDREF 2
| | TSSL |I-"3 PDREF kD 1.6.2 Input Power 1.56.3 Input EVM 1.6.4 Set Power 2 F:\-ait input power

Read the RF Power on the Wi-Fi tester.

Enter the measured RF Power from the Wi-Fi tester in “1.6.2 Input Power”.
Read the RF EVM on the Wi-Fi tester.

Enter the measured RF EVM from the Wi-Fi tester in “1.6.3 Input EVM".
Click on 1.6.4 Set Power 2 button.

Wait for result to appear as success.

Figure 4-20. Set Power 2 Success

|T‘SSI 73 PDREF Eo L6.2InputPower 1195  16.3InputEvM |31.92 ||success

h. Click on 1.7.1 Read TSSI and PDREF 3 button.
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Wait for “TSSI” and “PDREF" values to appear on the GUI.

Figure 4-21. Read TSSI and PDREF 3

| | TSSL |145 PDREF |sz 1.7.2 Input Power 1.7.3 Input EVM 1.7.4 Set Power 3 Rait input power

Read the RF Power on the Wi-Fi tester.

Enter the measured RF Power from the Wi-Fi tester in “1.7.2 Input Power”.
Read the RF EVM on the Wi-Fi tester.

Enter the measured RF EVM from the Wi-Fi tester in “1.7.3 Input EVM".
Click on 1.7.4 Set Power 3 button.

Wait for result to appear as success.

Figure 4-22. Set Power 3 Success

|TSSI 145 PDREF Ez 1.7.2InputPower |15.27  1,7.3 Input EVM |-31-+? “success

i. Click on 1.8.1 Read TSSI and PDREF 4 button.

Wait for “TSSI” and “PDREF" values to appear on the GUL.

Figure 4-23. Read TSSI and PDREF 4
| | rsst fio POREF 62 1.8.2 Input Power 1.8.3 Input EVM 1.8.45et Power 4 | fnaitinput power

Read the RF Power on the Wi-Fi tester.

Enter the measured RF Power from the Wi-Fi tester in “1.8.2 Input Power".
Read the RF EVM on the Wi-Fi tester.

Enter the measured RF EVM from the Wi-Fi tester in “1.8.3 Input EVM”.
Click on 1.8.4 Set Power 4 button.

Wait for the result to appear as success.

Figure 4-24. Set Power 4 Success

|T‘SSI 170 PDREF EZ 1.8.2Input Power |15.23 1 3InputEvM  |-30.54 ”success

j. Click on 1.9.1 Read TSSI and PDREF 5 button.

Figure 4-25. Read TSSI and PDREF 5

| T551 |186 FDREF FZ 1.9.2 Input Power 1.9.3 Input EVM 1.9.4 Set Power 5 [x\-ait input power

Wait for “TSSI” and “PDREF" values to appear on the GUI.

Read the RF Power on the Wi-Fi tester.

Enter the measured RF Power from the Wi-Fi tester in “1.9.2 Input Power”.
Read the RF EVM on the Wi-Fi tester.

Enter the measured RF EVM from the Wi-Fi tester in “1.9.3 Input EVM".
Click on 1.9.4 Set Power 5 button

Wait for the result to appear as success.

Figure 4-26. Set Power 5 Success

I | TSSI 186 FOREF EZ 1.9.2Input Power |16.75 193 InputEVM  [-30.03

| FUCCESS

k. Click on 1.10.1 Read TSSI and PDREF 6 button.
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Figure 4-27. Read TSSI and PDREF 6

“ | 1SS |244 PDREF kB 1.10.2 Input Power 1.10.3 Input EVM 1.10.4 Set Power 6 [Nait input power

+ Wait for “TSSI” and “PDREF” values to appear on the GUI.

* Read the RF Power on the Wi-Fi tester.

+ Enter the measured RF Power from the Wi-Fi tester in “1.10.2 Input Power".
* Read the RF EVM on the Wi-Fi tester.

+ Enter the measured RF EVM from the Wi-Fi tester in “1.10.3 Input EVM”,

+ Click on 1.10.4 Set Power 6 button.

+ Wait for the result to appear as success.

Figure 4-28. Set Power 6 Success

l |T‘SSI 244 PDREF E3 1.10.2 Input Power |18.23  1,10.3 Input EVM |'2'5-38 ”success

[. Click on 1.11.1 Read TSSI and PDREF 7button.
+  Wait for “TSSI” and “PDREF” values to appear on the GUI.

Figure 4-29. Read TSSI and PDREF 7
| | TSSI |33D PDREF F4 1.11.2 Input Power 1,11, 3 Input EVM 1.11.4 Set Power 7 fn-ait input power

* Read the RF Power on the Wi-Fi tester.

+ Enter the measured RF Power from the Wi-Fi tester in “1.11.2 Input Power”.
* Read the RF EVM on the Wi-Fi tester.

+ Enter the measured RF EVM from the Wi-Fi tester in “1.11.3 Input EVM".

+ Click on 1.11.4 Set Power 7 button.

«  Wait for the result to appear as success.

Figure 4-30. Set Power 7 Success

|T‘SSI 330 PDREF |§4 1.11.2 Input Power |20.27 1,113 InputEVM |-19.79 “success

m. Click on 1.12 Stop TX Calibration button.
+ Wait for the “rateCond"” to appear on the GUI.

Figure 4-31. Stop TX Calibration

| |rateC0nd ll_ lsuccess

n. Click on 2.0 Start RX Calibration button to start the RX calibration.
+  Wait for the result to appear as success.

Figure 4-32. Start RX Calibration

| | Count b lsuccess
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Note:

The user can choose their own Wi-Fi tester tool. In this case, the IQxel Wi-Fi tester tool is
shown only as an example. Change the “Power Level” setting for different scenarios in the
following steps using the same 1Qxel Wi-Fi tester tool.

Set the Wi-Fi tester to transmit Wi-Fi MCS7 packets at 2442 MHz and -20 dBm power level
that will be received by WILCS02_WINCSO02.

Figure 4-33. |Qxel Wi-Fi tester

+* Waveforms

Loaded wgve:: Load || Upload |

| user/MNTWI1GP400.igvsa |

[ count | [ Stop Play |

| cw wave | |RF(om) | RF(on) |

» VSG Trigger Settings

¥ VSG Impairments

0. Read RSSI (-20 dBm)
+ Set-20 dBm power level in the Wi-Fi tester.

Figure 4-34. -20 dBm power level

vser - %)
« WSG Settings

Frequency | 2447 :| MHz
Power Lavel | 20 : :'jdﬂg:,r

5 li ( ]

rete |0 - | me

+ Click on 2.1 Read RSSI (-20 dBm) button.
+ Wait for “RSSI” and “LNA" values to appear on the GUI.

Figure 4-35. Read RSSI and LNA

[|2.1 Read 51 (20 dEm) | rsst |2s wa o uceess
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p. Read RSSI (-35 dBm)
+ Set-35dBm power level in the Wi-Fi tester.

Figure 4-36. -35 dBm Power Level

WEG1 -

« VSG Settings

Frequency 2442 = [ MHz |
Power Level | 35 . fgé:r
Sampling

Rate a0 + | MHz

* Click on 2.2 Read RSSI (-35 dBm) button.
+ Wait for “RSSI” and “LNA" values to appear on the GUI.

Figure 4-37. Read RSSI and LNA

[ 2.2 Read Rt (35 dBm) | rsar 36 ma 3 fuccess

g. Read RSSI (-45 dBm)
+ Set-45 dBm power level in the Wi-Fi tester.

Figure 4-38. -45 dBm Power Level

VSG1 - @
« VS8G Settings

Frequency 2447 : MHz
Power Level | _45 . fdﬂg
Sampling

m— a0 + | MHz

* Click on 2.3 Read RSSI (-45 dBm) button.
+  Wait for “RSSI” and “LNA" values to appear on the GUI.
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Figure 4-39. Read RSSI and LNA

[2.3 Read R351 (45 dBm) | rsst fras ma  fa uccess

r. Read RSSI (-50 dBm)
+ Set-50 dBm power level in the Wi-Fi tester.

Figure 4-40. -50 dBm Power Level

VSG1 - @
- VSG Settings

Frequency 2442 - [ MHz
Power Level | _5( - fuﬂg.r
Sampling

Rate an - | MHz

* Click on 2.4 Read RSSI (-50 dBm) button.
« Wait for “RSSI” and “LNA” values to appear on the GUI.

Figure 4-41. Read RSSI and LNA

[[2.4 read Rzt (50 dem) | Rsst f-s0 A fa uccess

s. Read RSSI (-65 dBm)
+ Set-65 dBm power level in the Wi-Fi tester.

Figure 4-42. -65 dBm Power Level

vSG1 - @
« VSG Settings

Frequency 2442 : MHz
Power Level | .55 - fgg;
Sampling

Rate a0 - | MHz
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* Click on 2.5 Read RSSI (-65 dBm) button.
+ Wait for “RSSI” and “LNA" values to appear on the GUI.

Figure 4-43. Read RSSI and LNA

| | rsst [es a7 kuccess

t. Click on 2.6 Stop RX Calibration button.
+ If the LNA sequence does not match 0, 3, 4, 7 Go to step 5.0.

+ If the RSSI sequence does not match -20 > -35 > -45 > -50 > -65 Go to step 5.0.

Figure 4-44. Stop RX Calibration

| RssL |24 INA uccess
| RssL |36 A J uccess
| RSSI |-45 LMNA lsuccess

B
| RSSI |50 A fa kuccess
4

| Rssl |63 LNA uccess

«  Wait for “GainCorr” value to appear on the GUI.
Figure 4-45. Read GainCorr

!| | GainCorr IZ b |4 b |.1 |.4 Fuccess

u. Click on 3. Set Params button.
«  Wait for the result to appear as success.

Figure 4-46. Set Params

v. Click on 4. Test Rate Cond Prepare button.
+  Wait for the result to appear as success.

Figure 4-47. Test Rate Cond Prepare

| I
w. Click on 4.1.1 Test Rate Cond Start CH 1 button.

Figure 4-48. Test Rate Cond Start CH 1

|| | 4, 1.2 Input Power 4.,1.3 Input EVM 4.1.4 Set Power 1 |

+ Read the RF Power on the Wi-Fi tester.

+ Enter the measured RF Power from the Wi-Fi tester in “4.1.2 Input Power".
* Read the RF EVM on the Wi-Fi tester.

+ Enter the measured RF EVM from the Wi-Fi tester in “4.1.3 Input EVM".

+ Click on 4.1.4 Set Power 1 button.

+  Wait for the result to appear as success.

Figure 4-49. Set Power 1 Success

| |4.1.21nputPo'.Ner 1852 41,3 Input EVM |-3'II.SS ||
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X. Click on 4.2.1 Test Rate Cond Start CH 13 button.

Figure 4-50. Test Rate Cond Start CH 13

[+ : T ota | s22mputpower | s23mputew | 42.4setPower 13 ]

+ Read the RF Power on the Wi-Fi tester.

+ Enter the measured RF Power from the Wi-Fi tester in “4.2.2 Input Power".
+ Read the RF EVM on the Wi-Fi tester.

+ Enter the measured RF EVM from the Wi-Fi tester in “4.2.3 Input EVM".

+ Click on 4.2.4 Set Power 13 button.

+  Wait for the result to appear as success.

Figure 4-51. Set Power 13 Success

| 5.1 Test Ra J 5t | 4.2.2InputPower [16.20 42 31putevm | 2218 [4.2.4 Set Pow ||

y. Click on 4.3 Test Rate Cond Check Result button.

Figure 4-52. Test Rate Cond Check Result

+ Iftheresultis not 1, go to step 5.w

i. Click on 5. Commit Result To Device button.

Figure 4-53. Commit Result To Device

Calibration Parameters and Gain Table will commit to Flash

- Press Yes button.
- Wait for the calibration parameters to be written to the device.
- Wait for the gain table to be written to the device.

Figure 4-54. Commit Result To Device

” 5. Commit Result To Device IJ

ii. Click on 6. Save Result To File button.
- To save calibration parameters to a file, follow these steps:
a. Open the screen below.
b. Input the file name.
c. Click the Save button to save the calibration parameters to the file.
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Figure 4-55. Save Result To File

& Save As

- ~ l Local Disk (C:) Microchip MCHPRT3_Setup_v1

Organize N

Name

~ Hide Folders

- To save the gain table to afile, follow these steps:
a. Open the screen.

b. Input the file name.

c. Click on the Save button to save the gain table to the file.

Figure 4-56. Save Gain Table to the File

e SaveAs
< v 4 l Local Disk (C:} Microchip MCHPRT3_Setup_v1.0.2.809 WILCS0Z_WINCS02

Organize Mew folder

6. Save Result To File | |C: \WMicrochip\MCHPRT3_Setup_v 1.0, 2,809 1\WILCS02_WINCS02\cal_params_20241209_163044,cfoC: Wicrochip\MCHPRT3_Setup_v1.0.2,
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Figure 4-57. Calibration GUI

e WILCS02_WINCS02 GUI Ver: 1.0.24

DLL Version I CLL:1.0.8087, FW:2.4.0 COM Port |COM3 'l Baud Rate |23D4UD vl
Conneck I wait Boot Finish T Temperature Compensation Timeout Isooo SetTimeout |

Disconnect I Reset | Get FW Version | I FW Version I 2.4.0

RE’ Calibration | MAC Address | Gain Tables | Misc. |
Erase Flash Cfg ||

0. Calibration Condition t:hannel : 2442 MHz, Rate Type : MCS, Data Rate : MCS7, Duration : 9999, Frame Lenth : 1500

1.0 Start TX Calibration | sdAdcTemp25c 585 sdAdcvdd3p3v 366 Isucoess
1.1.1 Firsk Tune | 1.1.2 Input Power IF 1,1.3 Check First Tune Result | heed tune
1.2.1 Second Tune | 1.2.2 Input Power IW 12,3 Check Second Tune Result | ho need tune
1.3.1 Third Tune | 1.3.2 Input Power I— 1,3.3 Check Third Tune Result | I
1.4.1Last Measure Power I 15.45 1.4.2 Read Base T Gain Index | i:aseTxGainIndex:g?

1.5.1 Read T55I and POREF 1 | TSSL |35 PDREF FU 1.5.2 Input Power IF 1.5.3 Input EVM lﬁ 1.5.4 3t Pawer 1 |W
1.6.1 Read T351 and POREF 2 | TS5I |73 PDREF FU 1.6.2 Input Power Iﬁ 1.6.3 Input EVM IW 1.6.4 Set Power 2 |W
1.7.1 Read T35I and POREF 3 | TSSI |145 PDREF |sz 1.7.2 Input Power Iﬁ 1.7.3 Input EVM IW 1.7.4 Set Power 3 |W
1.8.1 Read TSI and PDREF 4 | TSsI [z PDREF J52 1.8.2 Input Power W 1.8.3 Input EVM IW 1,34 Set Power 4 |m
1.9.1 Read TS5I and POREF 5 | TSSI |1ss FDREF |sz 1.9.2 Input Power W 1.8.3 Input EVM W 1.9.4 Set Power 5 |E]mess

1.10.1 Read 7551 and POREF & | TSSI |244 PDREF kS 1.10.2 Input Power Im 1.10.3 Input EVM lﬁ 1.10.4 Set Power & |m
1,11.1 Read 7551 and PDREF 7 | TSSI |33(] PDREF k4 1.11.2 Input Power Iﬁ 1,11.3 Input EVM IW 1.11.4 Set Power 7 |m

1,12 Stop T# Callbration | ratecond [k

2.0 Start R Calbration | countf uccess

2.1 Read RSST (-20 dBm) | rsst [24 wa b uccess

2,2 Read RSST (-35 dem) | mssr [e ma s uccess

2,3 Read RSST (-45 dem) | rsst [+ e Fuccess

2.4 Read RSSL (-50 dém) | rssr [s0 A R fuccess

2.5 Read RSSL (-65 dBm) | rss [es a7 uccess

2.6 Stop Ry Calibration | GainCorr lz h |-4 h |—1 |-4 Isumess
3. Set Params [Fuccess

4, Test Rate Cond Prepare |I5uccess

4,1.1 Test Rate Cond Start CH 1 | 4,1.2 Input Power |16-52 4,1.3 Input EVM |-3U-35 4.1.4 Set Power 1 ||success
4.2.1TestRateCondStartCHlSl 4.2.2 Input Power |16-90 4.2,3 Input EVM |-29-19 4.2.4 Set Power 13 ||success

4,3 Test Rate Cond Check Resulk | ISuccessJ baseTxGanIndex=57, rateCond=1, result=1

5. Commit Result To Device ”:ommit calibration parameters and gain table success

&. Save Result To File |IC:WiaomipWCHPRTS_Semp_V 1.0.2.8091\WILCS02_WINCS02\cal_params_20241209_1563044.cfigC: Microchip\MCHPRT3_Setup_v1.0.2.

4.7. MAC Address Programming

In this demonstration, set the MAC address of the Wi-Fi® interfaces of the WILCS02_WINCSO02. In the
MAC Address tab, perform the following steps for MAC Address programming:

1. Click the Read Wi-Fi Address button to read the Wi-Fi address.

2. Enter the Wi-Fi address to write the Wi-Fi address, for example, 12:34:56:78:9A:BC, then click
the Write Wi-Fi Address button.
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Figure 4-58. MAC Address Programming

RF | Calibration’ MAC Address | GainTables | Misc. |

Read Wifi Address | 12:34:56: 78:9A:BC

Write Wifi Address | 12:34:56: 78:9A:BC]

4.8. Gain Tables Demonstration

In this demonstration, users can edit the gain tables of the WILCS02_WINCSO02. The gain tables are
the power settings stored in Flash of the WILCS02_WINCS02 to control the TX power in application
firmware. The “Page Index"” value ranges from 1-6, and users can store the gain tables information in
the “Page Index” for the respective Flash.

Steps for Gain Tables Demonstration

1. From the “Page Index"” drop-down list, select a value ranging from 1-6 to read or write for the
gain table.

Figure 4-59. Page Index

RF | Calibration | MAC Address.” Gain Tables | Misc, |
Page Index |1 «| RFVersion |0

Read Commit Gain Table

Save Gain Load Gain Table From File

2. Click the Read Gain Table button to read the gain table. The gain table content will display on
the GUI.
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Figure 4-60. Read Gain Table

7 R | calibration | MAC Address ”” Gain Tables | Misc. |
Page Index |1 »| RFVersion |7

Read Gain Table | Commit Gain Table |
Save Gain Table To File | | Load Gain Table From File |
Table Format Version : 0
HVYM Tvpe : Flash:
Page Index 1
Country Code 1 GEH;
Operating Channels co 2412, 2417, 2422, 2427, 2432, 2437, 2442, 2447, 2452, 2457, 2462;
Band Edge Channels Co2412;
RF Version 7
s Packet Tvype | Data Rate | Hon Band Edge | Band Edge |
o | | Power Target (dBm) | Fower Target (dBEm) |
11b. 1. 16.75, 16 .75, B
11b. 2. 16.75, 16.75,
11b. 5.5, 16.75, 16 .75,
11b, 11. 16.75, 16,75,
11g, 6, 17 .25, 17 25,
11g. 9, 17.25, 17,25,
1ig. 1z, 17.25, 17 .25,
11g. 13, 17 .25, 17 .25,
11g, 24, 17 5. 17 5.
11g. 36, 17.25, 17,25,
1lig. 43, 17.5. 17 .5,
11g. 54, 17, 17,
1in, HCSO, 16.5, 14,5,
1in. HCS1. 17 .25, 15 25,
11ln. HCS52, 17.25, 15 .25,
11ln. HCS3, 17 .25, 15 25,
1in, HCS4, 17.25, 15,25,
1in. HCSE. 16.75, 15,
11ln. HCSE, 17, 15 .25,
1in, HCS7, 17. 15,25,

3. Enter avalue for “RF Version” and click the Commit Gain Table button. Click the OK button to
write the gain table to the device.

Figure 4-61. Writing to Gain Table

Warning

Data will write to Flash

2K Cancel

4. C(lick the Save Gain Table To File button to save the gain table for backup and editing. Users can
edit the saved gain table text file if they need to modify the gain settings.
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Figure 4-62. Saving the Gain Table

¢ Save As

« v 4 | « Local Disk (C:) > Microchip » MCHPRT2 Setup_v1.0.2.8091 > WILCS02 WINCS02

Organize »

MName

» Hide Folders

5. Click the Load Gain Table From File button to load the gain table.

Figure 4-63. Loading the Gain Table

" Open
U l Local Disk (C:) Micrachip MCHPRT3_Setup_v1.0.2.8091 WILCS02_WINCS02
Organize »
Mame Date modified Type

l examples 41 File folder
. gain_table_20241209_171214.txt 12/9/2024 5:13 PM Text Document

I release_note.txt Text Document

File name: | gain_table_20 Gain Table Fil

4.9. Post Cal

In this demonstration, run the “Post Cal” mode for different RF connectors of the WILCS02_WINCSO02.
Click the Post Cal button to execute it.

Figure 4-64. Post Cal

" RF| Calibration | MAC Address | Gain Tables ' Misc., |

|Pnst Cal | |

Go Mission Mode | |

Chip Secure ‘ |

4.10. Go Mission Mode

In this demonstration, the user can run the “"Go Mission Mode” to switch to Mission Mode from Hut
Mode on the next Restart. Click Go Mission Mode button to execute it.

29
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Figure 4-65. Go Mission Mode

RF [ Calibration | MAC Address | Gain Tables ” Misc, |

Past Cal | I

|.3".30 Mission Mode i I

Chip Secure | I

4.11. Chip Secure

In this demonstration, run the “Chip Secure” to secure the chip. Click the Chip Secure button to
execute it.

Figure 4-66. Chip Secure

RF [” calibration | MAC Address | Gain Tables ” Mise, |

Post Cal | I

Go Mission Mode | I

Chip Secure | I
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5. WILCS02_WINCS02 Dynamic Link Library (DLL) Gain Table
Information
This chapter describes the WILCS02_WINCSO02 gain table information and explains how to modify
the gain table.

5.1. Gain Table Example
The WILCS02_WINCS02 gain table is a text-based file that can be opened or edited using any text
editor. The following rules apply to a gain table file:
+ “."indicates a comment for the entire line.

« Ifthe first character is “;”, the row contains file information.
Note: Do not modify this row.

+ If the first character is blank, the row contains the Gain Table information. The power target
values can be modified, but no other information or format must be altered.
- Gain Table information power target values range from 0-25 dBm, with 0.25 dB per step.
Note: If any information in the gain table is unavailable, the entire group of information is
considered invalid.
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Figure 5-1. Gain Table Example

.'n gain_table_20241209_171214.txt - Notepad

File Edit Format View Help

bss ~

535 WILCSB2 WINCSB2 DLL Gain Tables Information;

;5ave File Date : 2824712789 17:13:83

;5ave DLL Version : 1.8.8887, Support HUT Version : 2.4.8

;File Format Version : @

333

;;;;tﬂtﬂtﬂtxtxtﬂtﬂtﬂtﬂtﬂtStﬂtﬂtﬂtxtxtﬂtxtﬂtﬂtﬂtﬂtﬂtStﬂtﬂtﬂtﬂﬂﬂxtﬂtﬂtﬂtﬂtﬂtStﬂtﬂtﬂtﬂﬂﬂﬂtﬂtﬂtﬂtﬂtStﬂtﬂtﬂtﬂtﬂﬂﬂﬂtﬂtﬂtﬂtEﬂtﬂtﬂtﬂtﬂtﬂﬂﬂﬂtﬂt***&ﬂtﬂtﬂtﬂttﬂﬂﬂtﬂ

Table Format Version : 8;

NVM Type : Flash;

Page Index 1

Country Code : GEN;

Operating Channels 1 2412, 2417, 2422, 2427, 2432, 2437, 2442, 2447, 2452, 2457, 2462;

Band Edge Channels r 2412,

RF Version HE

I B ettt e e T e e e +

s Packet Type | Data Rate | Non Band Edge | Band Edge

5i | | Power Target (dBm) | Power Target (dBm) |

e e Fommmmmmm o e oo e R +
11b, 1, 16.75, 16.75, H
11b, 2, 16.75, 16.75, H
11b, 5.5, 16.75, 16.75, H
11b, 11, 16.75, 16.75, H

T T
11g, 6, 17.25, 17.25, H
11g, 9, 17.25, 17.25, H
11g, 12, 17.25, 17.25, ;
11g, 18, 17.25, 17.25, H
11g, 24, 17.5, 17.5, H
11g, 36, 17.25, 17.25, H
11g, 48, 17.5, 17.5, H
11g, 54, 17, 17, ;

33 T T T T T oo mmmmmmmmmmm-es
11n, MCse, 16.5, 14.5, ;
11n, MCS1, 17.25, 15.25, H
11n, MCcsz2, 17.25, 15.25, H
11n, MCS3, 17.25, 15.25, H
11n, MCS4, 17.25, 15.25, H
11n, MCS5, 16.75, 15, ;
11n, MCSE, 17, 15.25, H
11n, MCS7, 17, 15.25, ;

333 T T T T T T oo ooooooooooooo- W

Ln1, Col1 100%  Windows (CRLF) UTF-8
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6. WILCS02_WINCS02 Command Line Interface (CLI) Information
This chapter describes the Command Line Interface (CLI) information of the WILCS02_WINCS02.

6.1. WILCS02_WINCSO02 CLI Example
The WILCS02_WINCSO02 CLl is a part of the MCHPRTS3 tool installer.

1. Double click MCHPRT3 CLI.exe to run the CLI.

Figure 6-1. Command Line Interface

S S EREEE L

2. To test the WILCS02_WINCSO02, enter the “WILCS02_WINCS02".
Figure 6-2. Command Line Interface

O c\Microchip\MCHPRT3_Setup_v1.0.2.8001\MCHPRT2_CLl.exe

EEFE TS EFE &5

FEFEREEEF R R RN RN R

CLI Verizon
EIL T

SSRGSy

3. Enter “Help” to browse CLI help manual.
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Figure 6-3. Command Line Interface

KT EEEYEEEEE

R

- For example, enter “StartTx Help” to browse the CLI StartTx Help manual.

Figure 6-4. Command Line Interface

W C:\Microchip\MCHPRT3_Setup_v1.0.2.809T\MCHPRT3_CLl.exe

Fail

Er
Pl

WL Ja
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7. WILCS02_WINCS02 Python 3 Information

This chapter describes the Python 3 example information of the WILCS02_WINCS02. For more
details, refer to the Python3 Example.chm.

Refer to the example code in the WILCS02_WINCS02 package example folder, which provides
details on how to use the WILCS02 WINCS02.d11 file with the Python language to control the
WILCS02_WINCSO02.

7.1. Python 3.11.1 Environment

Python Environment : Python 3.11.1 (tags/v3.11.1:a7a450f, Dec 6 2022, 19:43:28) [MSC v.1934 32 bit
(Intel)] on win32).

7.2.  Steps to Run the Python 3.11 Environment
The following are the steps to run the Python 3.11 environment:

1. Open IDLE (Python 3.11 32-bit) in the Python 3.11 folder from the PC Start menu.

Figure 7-1. Python IDLE

Bl Pythonz.ii

h IDLE (Python 3.1 32-bit)

.ﬁ Python 3.11 (32-bit)
g' Python 2.11 Manuals {32-bit)

BB python 2.1 Module Docs (32-bit)

2. The following figure illustrates the “IDLE” window of “Python 3.11".

Figure 7-2. IDLE

B IDLE Shell 3111

Eile Edit Shell Debug Options Window Help
3,11, 1:a7ad50f, Dec & : . 19:4 1 [MAC . 193

wright", "creditz" or "license()" for more Information,

3. Go to File> Open and choose the WILCS02 WINCS02 GUI.py file.

o 35
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https://www.python.org/ftp/python/3.11.1/python-3.11.1.exe

Figure 7-3. Opening WILCS02 WINCS02 GUI.py

s IDLE Shell 2111

I'File Edit Shell Debug Options Window Help
Mew File Ctrl+MN | 1-a7ads0f, Dec & 20 R o+, 1034
"credits” or "licens for more information.
Open Module..  Alt+M
Recent Files »
Module Browser Alt+C

Path Browser

Save Ctrl+5
Save As... Ctrl+5Shift+5
Save Copy As... Alt+5hift+5

Print Window Ctrl+P

Close Window  Alt+F4
Exit IDLE Ctrl+

Figure 7-4. Opening WILCS02 WINCS02 GUI.py

B open
L3 v P l Local Disk (C:)} Microchip MCHPRT3_Setup v1.0.2.8091 WILCS02 WINCS02 examples python3
Organize = Mew folder

Name Jate modified

gui_wrapper

¥ engine,
) WINCS02_GULpy

File name: |\

4. Go to Run>Run Module to execute the WILCS02 WINCSO02.py file.

Figure 7-5. WILCS02 WINCSO02.py

b WILCS02_WINC502_GULpy - C:\Microchip\MCHPRT3_5etup_v1.0.2.809T\WILCS02_WINCS02\examples\python3WWILC502_WINC502_GULpy (3.11.1)

File Edit Format Run Options Window Help

Run... Customized Shift+F5
Check Module Alt+ X
Python Shell

5. The “Python 3.11" shell window displays the following message:

Figure 7-6. Check Run WILCS02 WINCSO02.py Status

B “IDLE Shell 2.11.1*
Eile
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Note: If the shell window displays an error message, check if the source code is from the
original MCHPRT3 Setup.exe installation folder.

6. Selectthe wILCS02 WINCS02.dl11l file to load the library and run the example code.

Figure 7-7. WILCS02 WINCS02.d1ll

7 Select WILCS02_WINCS02 DLL file

« v l Local Disk (C:) Microchip

Organize v New folder

Mame h Date modifie

. ramples 1 Wi

B wiLcsoz_wincsoz.dil

12/9/2024 11:00 AM
12 1

fILCS02_WI

File name: | WL

MCHPRT3_Setup_v1.0.2.8091

WILCS02_WINCS02

Type
File folder

Application exten...

7. The following figure illustrates the Python shell window. After successfully loading the
WILCS02 WINCS02.dll file, the Python shell window displays the .d11 file version. In the
Python shell window, users can reference the GUI run process to design a tool for themselves.

Figure 7-8. Successful Loading of WILCS02 WINCSO02.d1l1l

b IDLE Shell 3.11.1*

File Edit Shell Debug Options Window Help

hit (Intel)] on w

8. The following figure illustrates the WILCS02 WINCS02 GUI Python example.
Note: Check if the version matches the device HUT code firmware version.

9. Select the device connect “COM Port” and click Connect to connect the WILCS02 WINCSO02

device.
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Figure 7-9. Python Example GUI

1 WILCS02_WINC502 GUI Python Example Ver : 1.0.240.8089

DLL Version

Connect |

Disconnect |

DLL:1.0.8087, FW:2.4.0

COM Port (COM3 | Baud Rate | 230400
Timeout SetTlmeoutl

™ Wait Boot Finish [™ Temperature Compensation

Reset Get FW Version | FW Version |x.x.x

RF Calibration

MAC Address ~ Gain Tables Misc,

Channel 2442

Calibration Parameters

|For chip down design, please finish Calibration and store to Device first before any RF Test.

Rate Type |Legacy Data Rate |1 Mbps - 11b

Apply Flash Cal. | Load From File Commit To Device |
TX Modulation Tone RX
Power Mode Index Gain Index 0 Gl Mode Long CCA Mode |Disable
Duration ,99997 Frame Length ’15007 Dpd Offset &
~Gain Table Information
Page Index 1
Start TX | Stop TX |
~CCA Parameters
BusyValue(dBm) |62 ClearValue(@Bm) |22
Set CCA Threshold |

10. The following warning pop-up window appears after connecting the WILCS02_WINCS02 device.
Click Yes to Reset the WILCS02 WINCSO02 device.

Figure 7-10. Warning

11. After a successful
appears.

o Reset WILC502_WINC502 Device

Yes

Ho

connection, the following WILCS02_WINCS02 GUI Python example window
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Figure 7-11. Python Example GUI

1 WILCS02_WINC502 GUI Python Example Vi

DLL Version DLL:1.0.8087, FW:2.4.0 COM Port |COM3 Baud Rate 230400

Connect | [~ Wait Boot Finish [T Temperature Compensation Timeout Set Timeout |

Disconnect | Reset | Get FW Version | FW Version

RF Calibration ~ MAC Address ~ Gain Tables Misc,

For chip down design, please finish Calibration and store to Device first before any RF Test.

Channel  [2442 v| RateType [Legacy | DataRate [1Mbps-11b ~

Calibration Parameters

Apply Flash Cal. | Load From File | Commit To Device |
T Modulation Tone RX
Power Mode Gain Index

Duration 9999 Frame Length  [1300 Dpd Offset

—Gain Table Information

Page Index 1
Start TX | Stop TX |
—CCA Parameter
Busy Value (dBm) -62 Clear Value (dBm) -82
Set CCA Threshold |
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8. Document Revision History
The document revision history describes the changes that were implemented in the document. The
changes are listed by revision, starting with the most current publication.

06/2025 Document Initial revision
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Microchip Information

Trademarks

The “Microchip” name and logo, the “M" logo, and other names, logos, and brands are registered
and unregistered trademarks of Microchip Technology Incorporated or its affiliates and/or
subsidiaries in the United States and/or other countries (“Microchip Trademarks"). Information
regarding Microchip Trademarks can be found at https://www.microchip.com/en-us/about/legal-
information/microchip-trademarks.

ISBN: 979-8-3371-1390-6

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 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.

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 products are 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.
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