LENESAS Manual

Connectivity Production Line Tool

This document describes the Renesas Connectivity Production Line Tool. The Connectivity PLT hardware, as
well as various software applications, are explained in detail. The purpose of this document is to guide users in
the setup and operation of the tool. Please add functional and/or application names in keywords in Advanced
Properties of the Word file.
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1. Terms and Definitions
BDA Bluetooth® Device Address
Bluetooth LE Bluetooth® Low Energy

BT Classic Bluetooth® Classic

Cs Configuration Script (a Renesas DA14xxx devices memory area related to production testing)
DMM Digital Multi Meter

DIP Switch Dual in-line package switches
DUT Device Under Test

HCI Host Controller Interface

PLT Production Line Tool

RF Radio Frequency

RFTU Radio Frequency Test Unit
2. References

[1]
[2]
3]
[4]
[5]

DA14531 Datasheet, Renesas Electronics.

DA14535 USB kit - DA14535-00FXDEVKT-U.

DA14695 USB kit - DA14695-00HQDEVKT-U.
https://www.microchip.com/en-us/development-tool/sam-ba-in-system-programmer
https://www.ni.com/en/support/downloads/drivers/download.ni-visa.html#565016

Note 1 References are for the latest published version, unless otherwise indicated.
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3. Introduction

The Renesas Connectivity PLT has been designed to test, calibrate, and perform memory operations for multiple
devices under test (DUTS) in parallel. Specifically, up to four Connectivity PLT boards with eight test sites each

can be daisy chained to achieve 32 test sites.
The following parts are delivered with the tool:

= Hardware:
¢ Main board (Figure 1)
e Power cable
= Software:
¢ Installation package for Windows environment
= Documents
User manual
Electrical schematics
Gerber files
¢ Bill of Materials.

19 I I

Jiz

113

i
7

LENESAS

Figure 1. Main board
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4. System Overview

4.1 Typical Setup

The Connectivity PLT is a configurable tool that can be adapted to the needs of the production line. Figure 2
shows a simple configuration that consists of a single Connectivity PLT board with eight connected DUT's
powered by an external power supply. The host PC is connected to the Connectivity PLT board and to an RF
test unit (in this case the SmartBond™ DA14695 Bluetooth® Low Energy 5.2 USB Development Kit). The host
has a connected screen so it can run the Connectivity PLT execution application.

"]

Figure 2. Basic setup

D)

4.2 Typical Test Sequence

The tool performs the following actions:

The production test firmware is downloaded to the DUT.

Factory timestamp is read from OTP.

Automatic crystal (XTAL) trimming is performed.

RF RSSI RX tests are performed.

Advertise scan test is performed.

Flash programmer firmware is downloaded to RAM

The (customer) application firmware is downloaded (into OTP, QSPI flash).
The OTP Configuration Script and Header are written to OTP.

OTP and Flash memory are read back for verification.

© ©® No ok wDNE

10. DUTs are powered down.
All actions are performed at the same time on all DUTs up to 32 devices.
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5. Hardware Setup

5.1 Power Supply Connections

The Connectivity PLT is designed for use with an external power supply connected to J11. The type of connector
is a four-pin terminal block (TBPO1R1W-508-04BE). Table 1 shows the requirements for this power supply, and
Figure 3 shows the pinout of J11, indicating that the power connector allows for daisy chaining.

OOBE
IR

IN- IN+ OUT+ OUT-
Figure 3. Power Connector J11

Table 1. Power Supply Characteristics

Parameter Description Conditions Min Typ Max Unit
VIN Input supply voltage 11 12 15 \%
N Input supply current Single Connectivity PLT board 2 A
libLE IDLE current draw Single Connectivity PLT board 200 mA

5.2 DUT Connections

The DUT connector is an interface for up to eight application boards that can be connected. The type of
connector is a 96pin DIN 41612 male connector from Amphenol (86093967113745ELF). Mating parts can be
found on the producer’s website. The power and the signals to the application board go through this connector.
The connector is divided into eight sections, one section per DUT (Figure 4). The pin layout of each section is
the same and can be found in Figure 5.

32 | | | | | 1
C ] o o o I:|II:| o o ﬂ‘in‘n o I:I;I:I o nr;'u“n a I:||I:| o o ﬂ'.n"‘n o o o o o E
| | | | |
8 e m = alemmaiemsalenaalsasalssnaisasnslssmn.s
e e R AN A e e AL L B
I I I I I
puTs : DUT? : DUTE ! DUTS : DUT4 ! DUT3 » DUTZ: DUTH
Figure 4. DUT connector
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GPIO2 V_AUX GPIOO

AN GPIO1

vV vV ¥ ¥

Figure 5. DUT connector pin layout

Table 2. DUT connection characteristics

Parameter Description Conditions Min Typical Max Unit
Vour Configurable DUT supply 1.1 5.0 \Y,
voltage
Iout DUT current Independent of Vour 300 mA
Vaux Configurable Auxiliary voltage 0 5.0 \%
laux 1 kQ series resistor 1 mA
AIN Analog input voltage 0 5.0 \%
Input impedance 830 kQ
ADC resolution (LSB) 1.25 mV
Vepio Configurable GPIO voltage 1.2 3.3 \Y,
Vepio_out GPIO out high voltage Percentage of Verio 70 %
GPIO out low voltage Percentage of Verio 30 %
Iepio_out GPIO output current Depends on FPGA setting mA
Vario_IN GPIO in high threshold Percentage of Vaerio 70 %
GPIO in low threshold Percentage of Verio 30 %
GPIO in voltage range 0 3.3 \%
V1x TX high voltage Percentage of Vepio 70 %
TX low voltage Percentage of Vaerio 30 %
Configurable reset voltage Percentage of Verio 70 %

5.3 GPIO Connections

The GPIO connector is an optional galvanically isolated interface to external test equipment such as the testing
fixture. The connector consists of one general purpose input and one general purpose output. The output does
not supply its own power, it must be externally powered. The type of connector is a 4pin WR-TBL terminal block

from Wirth Elektronik (691313510004).

R18UZOO87EEO001 Rev.1.00 RENESAS
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1

2 3

4

QOO

|

vy

U

IN- IN+ OUT- OUT+
Figure 6. GPIO connector J10

Table 3. GPIO characteristics

Parameter Description Min Typical Max Unit
Voutput General purpose output voltage 24 80 \Y,
loutput General purpose output current 5 mA
ViNPUT General purpose input voltage 2 24 \%

5.4 Daisy Chaining

The Connectivity PLT allows for up to four Connectivity PLT mainboards to be connected in a chain. Each
Connectivity PLT board has a USB in (J17) and a USB out (J18). Each output connects to the next board's input,
up to a maximum of four boards, see Figure 7. The USB must be chained from board to board and cannot be
connected in any other way (such as through a hub). The power may however be connected as desired, if the
requirements mentioned in Section 5.1 are met. Figure 8 shows an example of alternative power connections.

POS

NEG
use

Figure 7. Connectivity PLT chain
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POS
NEG

Figure 8. Connectivity PLT chain alternative

5.4.1 Addressing

When using multiple Connectivity PLT boards, the address on each of the boards needs to be set using DIP
switches SW1. The switches are numbered, and the ON position is marked on the switch housing. The
addressing is in binary format and switch number 1 is the least significant bit. For example, to set board number
3, switches 1 and 2 should be ON, and switches 3 and 4 should be OFF.

5.4.2 Sleep Current Measurement Using External DMM

Using externally connected current measurement equipment on J15, the Connectivity PLT can provide precise
sleep current measurements for the DUTSs. The current measurement is done on the VDUT rail so all DUT's are
measured simultaneously. A jumper on J14 is used to bypass the external current measurement.

To set up the sleep current measurement with an external instrument, jumper J14 must be removed and a
connection between J15 and the instrument needs to be made. Two wires from the positive and negative current
measurement connections of the DMM must be connected to the terminal block for J15. The instrument must be
NI VISA compatible through a USB connection or through a GPIB interface. The implemented protocol is
compatible with Agilent/Keysight 3440x common among many DMMSs.

The NI VISA drivers and software also need to be installed, see Section 6.4.

5.5 Production Line Setup

To deploy the Connectivity PLT in a production environment, there are some considerations that must be made
regarding the RF environment. If any RF tests are to be performed by the Connectivity PLT, there should be
minimal background noise and interference. The recommended way to achieve this in any production
environment is to place the Connectivity PLT main board(s), DUT's, and RF testing unit in a shielded box.
Figure 9 shows a single board and single RFTU setup, and Figure 12. When multiple PLT main boards and
multiple RFTUs are used, they can be set up in multiple shieled boxes (Figure 11) or a single shielded box
(Figure 12).

Shielded Box 1
| DUTT
. -« 50UT2 RF
FLT board 1 testing unit 1
r—\ N
Host PC
Figure 9. Connectivity PLT in a shielded box
R18UZ0O087EEO001 Rev.1.00 RENESAS Page 13
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Shielded Box 1
-— DUT1
. — IDUT2 RE
FLT board 1 testing unit 1
Y o Jours
Host PC
Shielded Box 4
-] OUTZ5
- 5| OUT26 RE
» PLT board 4 testing unit 4
- | DUT32

Figure 10. Connectivity PLT chain in multiple shielded boxes

Shielded Box 1
-l DUTT
. -« DUT2 £F
FLT board 1 testing unit 1
Y « Jputs
Host PC .
_ [DUT25
- | DUT26 RE
— PLT board 4 testing unit 4
= »|DUT32

Figure 11. Connectivity PLT chain in single shielded box with multiple RF testing units
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Host PC

Figure 12. Connectivity PLT chain in single shielded box

Shielded Box 1

Y

RF
testing unit 1

- =_DUT1

- L{DUT2
PLT board 1

» }DUTS

- ;DUTEE

- 5|DUT26
PLT board 4

- :_DUTBE
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6. Installation

6.1 Introduction

This section provides information on how to install the Connectivity PLT software. The Connectivity PLT is not a
single application but a group of services and applications that can be installed on a single host or multiple
networked machines. The installation process differs depending on the individual setup of the production line.

A single installer is used for all types of installation.

6.2 Architecture and Different Setup Strategies

The Connectivity PLT is split into two services and a few user interface applications, see Figure 13.

B o=

L

Database ) User
Core Service Interface
Fa
PLT Hardware
——————

v v
B REN Tt na I AR EEN I BRBRN
ranLnn franana rannnl rannng
DUT DUT DUT DUT

Figure 13. Connectivity PLT Architecture

6.2.1 PLT Services

The Connectivity PLT installer can install two Windows services:
= The Renesas Connectivity PLT Database Service — a host service for the main database that holds all the
production related data such as serial numbers, BD addresses, test logs and results.

= The Renesas Connectivity PLT Core Service —the main service responsible for executing all operations at
the host machine which has a physical connection to the PLT hardware.

These services can either be installed and run as windows services or can be manually started to run in a shell
window, and can be installed on the same system or on separate networked machines.

6.2.2 PLT Applications

= Connectivity PLT — the main application which provides the user interface to the Connectivity PLT execution.
This application can run on a separate but networked system to the core service or locally at the same
system.

R18UZOO87EEO001 Rev.1.00 RENESAS Page 16
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= Connectivity PLT CLI —a command line interface with similar functionality to the main application but without
a graphical user interface. This application can run on a separate but networked system to the core service or
locally at the same system.

= Connectivity PLT Configuration — an application providing a user interface to configure every aspect of the
PLT operation, including setup, tests, and programming. This application needs to run on the same system as
the core service.

= Connectivity PLT Service Agent — a tray application providing access to the Core Service log when it is
running as a windows service as well as a simple way to start and stop the windows service. This application
needs to run on the same system as the core service.

= Connectivity PLT Firmware Update — an application providing an interface to update the Connectivity PLT
firmware. This application needs to run on the same system that the hardware is connected to.

6.3 Installation

6.3.1 Standard Installation

To install all applications and services of the Connectivity PLT on a single host system, run the installer with
default selections and with the Install Connectivity PLT CoreService as a Windows Service checkbox
selected.

It is strongly recommended to keep the installation folder in the default location. However, if it is necessary to
change it, select a folder that does not require special permissions, for example, user folders or application
folders. The windows services are executed from the SYSTEM account that does not have access to users’ or
some other special folders.

6.3.2 Remote System Installation

Installation of Core Service, Database Service, and Application can be installed on two or three separate remote
systems.

= CoreService System — this should be installed in the system that is physically connected to the Connectivity
PLT hardware. The service can be installed by enabling the Renesas Connectivity PLT Core Service windows
service checkbox in the installation wizard Figure 14. Take note of the IP address of the system, it is needed
for the configuration of the Connectivity PLT application.

Install Connectivity PLT CoreService as a Windows Service
Figure 14. CoreService Windows Service Installation

= Database Service System — to use another host only as the database service, complete the installation
enabling the Renesas Connectivity PLT Database Service Windows service during the installation and
disabling the CoreService installation (Figure 15). Remember the IP address of this host as well.
For the CoreService to communicate with the database on separate host, the configuration should be updated
with the correct IP address or host name as shown in Figure 16.

R18UZOO87EEO001 Rev.1.00 RENESAS Page 17
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# Renesas Connectivity PLT — >

Services Installation LA

The Connectivity PLT zervices can run in either az a windows service or in zhell execution. Pleasze

zelect the preferred ingtallation. | the installation is for a host that will only run the user interface the

gervices should not be installed. By default - azsuming a single hozt operation - we recommend that
the services be installed. Pleasze review docurnentation for further information.

[ ] Install Connectivity PLT CoreService as a Windows Service

Install Connectivity PLT Database Service as a Windows Service

Figure 15. Database Service Installation

4 QOperations

b Hardware Tests DUT Database Configuration

> Memory Programming

DUT configuration Database Url :  http://databasehost:41200
+' | Specific Device Serial Number

PLT boards

RF Test Unit (RFTU)

Figure 16. Database Host configuration

= Connectivity PLT Application (main application system) — the third system can be used as an operators'
console which is, for example, located further away from the hardware. For this instance, during the
installation, no services should be selected.
To set up the system in a distributed architecture, the configuration needs to be updated of the main
application to use the correct IP address of the CoreService. Go to the C:\Renesas Electronics\Renesas
Connectivity PLT\ Renesas Connectivity PLT.exe.config file and update the HostUrl value to the correct
IP address of the CoreService host as shown in Figure 17.

|
[l <appSettings>

<add key="HostUrl" value="127.0.0.1" />

<add key="Port" value="7000" />

<add key="RequestUri" value="/PltWebSocketService" />

<add key="ConnectionRetryLimit" value="3" />
</appSettings>

N e W

Wb

w W

Figure 17. Main Application CoreService Host configuration
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6.4 Install Necessary Drivers

Due to licensing restrictions, some drivers cannot be included in the installation package. You need to manually
download and install these drivers.

= Segger J-Link driver — can be installed as part of the Segger J-Link Application installation. You can
download the driver from https://www.segger.com/downloads/jlink/.
If the installer is launched from a restricted account, you need to run the driver installer manually as an
administrator. The driver installer is in the installation folder of the JLink application. (Figure 18).

(C:) Windows > Program Files > SEGGER > JLink_V828 > USBDriver > x64 v
Name B Date modified Type Size
amd64 24/4/2025 4:56 File folder
x86 24/4/2025 4: File folder
% dpinst_x64.exe 13/11/2024 5:28 pp Application 1.022 KB
4 JLink.cat 13/11/2024 5:26 pp Security Catalog 15KB
| Jlink.inf 13/11/2024 5:26 pp Setup Information KB
-4 JLinkCDC.cat 13/11/2024 5:26 pp Security Catalog 21 KB
22| JLinkCDC.inf 13/11/2024 5:26 pp Setup Information 342 KB
| JLinkCDC.sys 13/11/2024 5:26 pp System file 140 KB
# JLinkWinUSB.cat 13/11/2024 5:26 pp Security Catalog KB
t5| JLinkWinUSB.inf 13/11/2024 5:26 pp Setup Ir ion KB
| JLinkx64.sys 13/11/2024 5:26 pp System file 7KB
| WdfColnstaller01011.dlI 13/11/2024 5:28 pp : 773 KB

Figure 18. Jlink driver installer

= NI Visadrivers - if an external DMM or other instruments are used for tests, then NI Visa drivers are required.
You can download the drivers from https://www.ni.com/en/support/downloads/drivers/download.ni-
visa.html#558610.

= Microchip SAM-BA driver — used for updating the firmware of the connectivity PLT hardware. You can
download the driver from https://www.microchip.com/en-us/development-tool/sam-ba-in-system-programmer.

6.5 Update and Uninstall

To update to the newest version of the Connectivity PLT, first uninstall the previous version, and then install the
needed version.

The pre-generated project files are not removed from the installation folder during the uninstall process.
However, remember to keep a backup of the Configuration files, when new configuration files are introduced
during the installation the old ones are going to be deleted. Figure 19 shows an example of configuration files
and folders that should be backed up.
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Name

DA14530

DA14531

DA14531_01

DA14531MOD

DA14533

DA14535

DA14535M0OD

Mcu

ProjectDa1453x
LT ActiveProject,json

A

LT CompanionTests,json
Ing OperationsApiActionCodes.json 04/04/2025 11:27 pm

Date modified

Type

File folder
File folder
File folder
File folder
File folder
File folder
File folder
File folder
File folder
JSON File
JSON File
JSON File

b ThisPC > OSDisk (C:) > Renesas Electronics > Renesas Connectivity PLT > ConfigurationFiles >

Sizg

Figure 19. Configuration files
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7. Database Service

The Renesas Connectivity PLT Database Service provides access to the database holding the product
information as well as other details through a network interface (web service). It is used by the Connectivity PLT
to identify serial numbers matched to BD addresses, store information about the test process and results, and
retrieve data that is required to be written to the DUTSs storage (eFlash, OTP, external Flash, EEprom).

7.1 Installation

Installation of the Renesas Connectivity PLT Database Service, can be achieved using the same Connectivity
PLT Installer.

The database service can be installed as a Windows service, using the same Connectivity PLT installer, and run
in the background. Alternatively, it can be executed from a shell window with administrator privileges. It can be
installed on the same host system as the one that executes the core service or on a remote system, if it is
accessible over the network.

It is strongly recommended that it is installed as a service, in which instance no interaction with the user is
required to access the database, it automatically starts during power up in the background with the correct
privileges.

#7 Renesas Connectivity PLT — >

Services Installation A

The Connectivity PLT services can run in either az a windows zervice or in shell execution. Pleaze

zelect the preferred inztallation. If the installation iz far a host that will anly run the uzer interface the

zervices should not be installed. By default - azsuming a single hozt operation - we recommend that
the zervices be inztalled. Pleasze review documentatian far further infarmation.

Imstall Connectivity PLT CareService as a Windows Service

Install Connectivity PLT Database Service as a Windows Service

Figure 20. Database Service Installation

By default, the entire Connectivity PLT folder structure is installed on C:\Renesas Electronics\Renesas
Connectivity PLT. The database.db file is in the Database folder in the root folder of the installation, and the
database service is configured to locate the database at this location.

If you have changed the installation folder or want to move the database to another location, do the following:

1. Open the DatabaseService\bin\Renesas Connectivity Plt Database Service.exe.config file using a
text editor.

2. Locate the following entry

<connectionStrings>
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<add name="DevicesDatabase" providerName="System.Data.SQLite" connectionString="Data
Source=C:\Renesas Electronics\Renesas Connectivity PLT\Database\DevicesDatabase.db; Integrated
Security=True" />

</connectionStrings>
and then change the DataSource property to the correct location of the database file.
3. Save the file and restart the service.

7.2 Database Structure
The database contains a few different tables to hold all the necessary information.

7.2.1 Devices Table

The Devices table is the main table storing the list of serial numbers and corresponding BD addresses. After the
installation, the database already contains some data for testing and demonstration purposes. Before going into
production, you need to replace this data with the serial numbers and BD addresses range based on your
specific needs.

To manage the database directly, use SQlite tool (https://sqlitebrowser.org/).

Figure 21 shows the database devices table structure in the SQlite tool.

_| Devices CREATE TABLE "Devices" ( "SerialNumber" TEXT
|} SerialNumber TEXT "SerialNumber" TEXT NOT NULL UNIQUE
|| BluetoothLowEnergyAddress INTEGER "BluetoothLowEnergyAddress" INTEGER UNIQUE
|| BluetoothClassicAddress INTEGER "BluetoothClassicAddress" INTEGER UNIQUE
|| WiFiMacAddress INTEGER "WiFiMacAddress" INTEGER UNIQUE
|| AccessCount INTEGER "AccessCount" INTEGER NOT NULL
|) Timestamp INTEGER "Timestamp" INTEGER
|| Result INTEGER "Result" INTEGER NOT NULL

Figure 21. Database Devices table structure
= Serial Number - text field, must contain text representing the serial number, it must be unique, is the index
= BluetoothLowEnergyAddress - integer field, contains the entire BLE address as a 64bit integer

= BluetoothClassAddress - integer field, contains the entire Bluetooth Classic address as a 64bit integer. (only
used in devices that support classic Bluetooth)

= WiFiMacAddress - integer filed, contains the entire MAC address as a 64bit integer (only used in devices that
support Wi-Fi).

= AccessCount - integer filed, contains a counter signifying how many times this entry has been accessed by
the Connectivity PLT

= Timestamp - integer field, a timestamp of the last access represented in unix timestamp format
= Result - integer filed, represents the results of the last test run on the Connectivity PLT.

7.2.2 Device Access Logs Table

The DeviceAccessLogs table holds information about every time the Connectivity PLT has accessed each
device entry based on the serial number (index). This table should not be changed by any external processes or
manually.

Figure 22 shows the Device Access Logs table structure in the SQlite tool.
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_| DeviceAccessLogs
2 d
.| SerialNumber
|| Timestamp
|=) Action
|~] Result

INTEGER
TEXT

INTEGER
INTEGER
INTEGER

CREATE TABLE "DeviceAccessLogs" ( "Id"
"Id" INTEGER NOT NULL UNIQUE
"SerialNumber" TEXT

"Timestamp" INTEGER

"Action" INTEGER

"Result" INTEGER

Figure 22. Database Device Access Logs table structure

= |d - integer field, a unique ID of the entry (index)
= SerialNumber - text field, Reference to the Devices Table of the entry

= Timestamp - integer field, a timestamp at the time of access represented in unix timestamp format
= Action - integer field, an enumeration of the Connectivity PLT action log entry.

= Result - integer field, the result of the action.

7.2.3

Custom Memory Data Table

The CustomMemoryData table contains data to be stored on the DUT tied to a specific serial number. This can
be useful, for example, to store the serial number and other information that is unique to each device. For every
continuous sequence of data a new entry should be made, multiple entries can exist for each serial number,
each entry is programmed at the specified memory type and address specified. The write process is enabled
during the configuration of the testing.

Figure 23 shows the Custom Memory Data table structure in the SQlite tool.

| CustomMemoryData
|-} SerialNumber
|=] MemoryType
|.] Address
[2) Data
|) IsEncrypted

TEXT
TEXT
INTEGER
BLOB
INTEGER

CREATE TABLE "CustomMemoryData" ( "SerialNuml
"SerialNumber" TEXT NOT NULL UNIQUE
"MemoryType" TEXT NOT NULL

"Address" INTEGER NOT NULL

"Data" BLOB NOT NULL

"IsEncrypted" INTEGER NOT NULL DEFAULT 0

Figure 23. Database Custom Memory data table

SerialNumber - text, Reference to the Devices Table of the entry
Memory Type - text, specifies the type of memory that the data should be stored at

e SpiFlash
e Otp

Address - integer, the memory address at which the data should begin to be stored
Data - blob, the data stored in binary format.
IsEncrypted - integer, specifies if the data entry is encrypted (1) or not (0).
Example of storing:

Data of a random 32 bit number at adress 0x10000 of the SPI Flash
and the serial number at address 0x200000.

Entry 1

SerialNumber: 0x12345678
MemoryType: SpiFlash

Address: 0x10000

Data: [random number in binary blob]
IsEncrypted: 0

Entry 2

SerialNumber: 0x12345678
MemoryType: SpiFlash

Address: 0x200000
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= Data: [serial number in binary blob]
= |sEncrypted: 0
Another example of a different binary file loaded to the OTP for each serial number:

= SerialNumber: 0x12345678
= MemoryType: Otp

= Address: 0x1000

= Data: [0x12345678.hin]

= |sEncrypted: O

7.2.4 Common Memory Data Table

The CommonMemoryData table contains data to be stored on every DUT. This can be useful for storing data for
all the devices regardless of their serial number. For every continuous sequence of data a new entry should be
made, each entry is programmed at the specified memory type and address specified. The write process is
enabled during the configuration of the testing.

| CommonMemoryData CREATE TABLE "CommonMemoryData" ( "Id" INTEG
=2 Id INTEGER "Id" INTEGER
|=] MemoryType TEXT "MemoryType" TEXT NOT NULL
|| Address INTEGER "Address" INTEGER NOT NULL
| Data BLOB "Data" BLOB NOT NULL
| ISEncrypted INTEGER "IsEncrypted"” INTEGER NOT NULL DEFAULT 0

Figure 24. Database Common Memory Data table structure

= Memory Type - Text, specifies the type of memory that the data should be stored at

e SpiFlash

e OTP
= Address - Integer, the memory address at which the data should begin to be stored
= Data - Blob, the data stored in binary format.
= |sEncrypted - Integer, specifies if the data entry is encrypted (1) or not (0).
Example of setting that is common on all devices stored in SPI flash:
= MemoryType: SpiFlash
= Address: 0x10000
= Data: [0x01 0x02 0x03 0x04]
= |sEncrypted: O

7.3 Data Encryption

A basic encryption method is implemented for the data stored in the database. The data should be encrypted
before storing them into the database.

The encryption method is AES on a 256bit key.

The key for decryption is stored in C:\Renesas Electronics\Renesas Connectivity
PLT\DatabaseService\bin\ Renesas Connectivity Plt Database Service.exe.config.

In the appSettings section, entry: <add key="decryptionKey" value="1234567" />
This should be changed to the key used for the encryption for the PLT to be able to decrypt and store the data.
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8. Connectivity PLT Configuration

The Renesas Connectivity PLT Configuration is used to set up the system according to the device hardware
options and select the required tests and memory actions to be performed.

The Connectivity PLT Configuration application (Renesas Connectivity PLT Configuration.exe)is an
application, which is used to appropriately configure the tests and memory operations the tool performs.
Depending on the selected device chipset and the enabled actions, only appropriate options are enabled and
shown. Any change made is validated before being saved to the JSON file. This prevents erroneous values from
being stored in the JSON file that would harm the production procedure.

8.1 Connectivity PLT Configuration Window

The tree list in the side navigation is automatically created based on the folder structure in ConfigurationFiles
folder in the application folder. Folders become parent items, and the contents (JSON configuration files)
become child items. Clicking on a tree item either expands the contents of the folder or displays the configuration
parameters of the file. If there is an error in any of the configuration JSON files, a warning message is shown
indicating which of the parameters has an error.

Figure 25 shows the initial Connectivity PLT Configuration window with the first configuration item in the tree
menu on the left.

RENESAS - CONMNECTIVITY PLT CONFIGURATION - V_0.2.0.100

File Edit

4 Operations
4 Hardware Tests Chip Timestamp Read
GPIO Watchdog | Enable

VBAT Read

DC-DC Converter Level Test
Active Current Measurement
XTAL Trim

Scan DUT Advertise Test

BLE RSSI Test

Custom Test

External 32Khz Test

GPIO Get Test

GPIO Set Test

GPIO Connection Test
Sensor Test

Sleep Current Measurement Test

Sequence Mumber: 2

& Memory Programming
DutConfiguration
DutDatabase

PltBoards
RftuConfiguration

RENESAS | rrojectoatassc | CiR lectroni [= vity PLTVC ionFi j perations\Hardware dCfgGuijson

Figure 25. Start window
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RENESAS - CONNECTIVITY PLT CONFIGURATION - V_0.2.0.100

File Edit

4 Operations
Chip Timestamp Read
GPIO Watchdog Enable
VBAT Read
DC-DC Converter Level Test
Active Current Measurement
XTAL Trim
Scan DUT Advertise Test
BLE RSSI Test SetPin: 7
Custom Test

Ecermad 220 et
GPIO Get Test .
GPIO Set Test

GPIO Connection Test cetfor:

Sensor Test GetPin: 0

Sequence Mumber: 14

SetPort: 0

Sleep Current Measurement Test
» Memory Programming
DutConfiguration
DutDatabase
PitBoards
RftuConfiguration

SAVE

RENESAS | projectoarasac | cmenesas i Connectivity PLT\C ) i fonTestClaGuijson
Figure 26. Tree Menu
You can use menu options to manage projects: create new ones, open, save, reload or edit.

At the bottom of the window, you can see the location path of the current selected JSON configuration file.

The save button is disabled on startup. After you make a change in any field in JSON configuration files, the
save button turns red with an asterisk and the option to save the changes is available. An asterisk also appears
on title bar and on windows taskbar. You must save your changes before opening another file.

The parameter fields have a tooltip describing the field and the expected values.

All the parameter fields are protected by regex validation customized to the contents of each field. If an
unsupported value or character is inserted, the field turns red and the save button is disabled again until a valid
value is entered, Figure 27.

RENESAS = CONNECTIVITY PLT CONFIGURATION - V_0.2.0.100

File  Edit
4 Operations
4 Hardware Tests BLE RSSI Test
Chip Timestamp Read
GPIO Watchdog ] Encble
VBAT Read Sequence Number: 9
DC-DC Converter Level Test
Active Current Measurement Rssi Limit : | -70.0
ot [osd ]
Scan DUT Advertise Test Per Limit :
BLE RSS Test Channel Name: Channel2452 M
Custom Test
External 32Khz Test Payload Bytes: 37
GPIO Get Test Pavioad Trpe: |P58 .
GPIO Set Test ayioac ype
GPIO Connection Test Phy Type :  LetM -
Sensor Test
Sleep Current Measurement Test Number Of Packets : | 1000
B M Pre i
emen o.gramnmng Packet Interval Us: 625
DutConfiguration
DutDatabase
PitBoards
RftuConfiguration
SA\
RENESAS | projectvatassx | cirenesas i Connectivity PLT\C ionFiles\ProjectDals i ick
Figure 27. Input error
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8.2 Configurations

8.2.1 Project Configuration

You can save information into projects to easily switch between different test procedures or devices in the
Connectivity PLT. Each project is a set of configuration files stored in a separate folder named as the project. By
default, when Connectivity PLT is installed, a few projects representing different ICs are created automatically.

To create a new project configuration, go to File> Create New Project. In the Create New Project dialog, select
a base project that is used as a starting point, and add project name. All the necessary files are copied to the
new project folder under ConfigurationFiles folder and side navigation refreshes displaying the new project.

8.2.2 Database Configuration

Database configuration is used to store serial numbers, Bluetooth LE addresses, BT classic addresses, Wi-Fi
mac addresses; information used in testing, such as common memory data and custom memory data, and
statistics like passed/failed tests, access count, timestamps. If the Connectivity PLT Database Service is
installed on a separate machine you need to set the correct URL and port to point to this machine.

RENESAS - CONNECTIVITY PLT CONFIGURATION - V_0.2.0.100

File Edit

Sleep Current Measurement Test
DUT configuration
Database

PLT boards | Specific Device Serial Number
RF Test Unit (RFTU) -

Database Url :  http/localhost:A41200

RENESAS | 0a14531 | CiRenesas Hlectronics\Renesas Connectivity PLT\ConfigurationFiles\DA1453 1\DutDatabaseCfgGuijson

Figure 28. Database configuration

The Connectivity PLT used the database to assign BD addresses based on serial numbers previously entered in
the database. The option to have Specific Device Serial Number enables a dialog to appear at the beginning of
the test procedure to enter the serial number of the first DUT. This is usually done using a barcode scanner. For
more details, see Section 7.

8.2.3 PLT Boards Configuration

The Connectivity PLT boards configuration has four available Connectivity PLT boards and you can enable them
and assign a location in the chain, see Figure 29. For each Connectivity PLT board, there are eight available test
positions. For the minimum configuration, you must enable at least one Connectivity PLT board and one DUT.
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RENESAS - CONMECTIVITY PLT CONFIGURATION - V_0.2.0.100

File Edit

4 Operations
4 Hardware Tests
Chip Timestamp Read
GPIO Watchdog
VBAT Read
DC-DC Converter Level Test
Active Current Measurement

| Activity

Plt Board Address :  First M

XTAL Trim

Scan DUT Advertise Test

BLE RSSI Test | Actiity

Custom Test

External 32Khz Test Display Name:: T

GPIO Get Test Position :  Position] .
GPIO Set Test

GPIO Connection Test Location X :  Lecationi -
Sensor Test

Location ¥ : | Lecation] -
Sleep Current Measurement Test

b Memory Programming RF Path Loss (dB): 10
DutConfiguration
DutDatabase

RftuConfiguration

RENESAS | ProjectDal453x | c i (¢ ivity PLT\Configurati \ProjectDa1453x\PitBoardsCigGuijson

Figure 29. PItBoards configuration

Table 4. PItBoards parameters

Parameter | Description

PLT Board

Activity Enables or disables the usage of the specific PLT Board.

PIt Board Number Sets the PLT Board number (Zero, First, Second, Third).

Plt Board Address Sets the address of the PLT Board (First, Second, Third, Fourth).
DUT

Activity Enables or disables the usage of the specific DUT.

Display Name The name of each DUT in the testing environment.

Position The position of each DUT on the PLT Board.

Location X The location of each DUT, in X axis, in the testing environment grid.
Location Y The location of each DUT, in Y axis, in the testing environment grid.
RF Path Loss (db) The value to be used in RF Path Loss, in dBm.

Location X/Y adjusts the view of the DUT tiles in the testing environment to simulate the actual hardware layout.
Each DUT can be placed wherever needed in the Execution GUI grid. Figure 30 and Figure 31 show examples
of two different views on the testing environment by adjusting Position X and Position Y.

R18UZ0087EE0001 Rev.1.00 RENESAS Page 28
June 3, 2025 CFR0012



Connectivity Production Line Tool Manual

- Renesas - Connectivity PLT - v_0.2.0.100

File Run Settings Wiew
SN; xigeooodc SN: 300000000 SN; xigeooodc SN: 300000000
BDA: JOCXXXXXNIXN BDA: XHIOEOEIOCI0EIK BDA: JOCXXXXXNIXN BDA: XHIOEOEIOCI0EIK
Not started Not started Not started Not started
SIN: xoosoo00ne SN: 3o0000000¢ SIN: xoosoo00ne SN: 3o0000000¢
BDA: JOCXKXXHCKANK BDA: XOOE0LOEOEN BDA: JOCXKXXHCKANK BDA: XOOE0LOEOEN
Not started Not started Not started Not started
# Operation Elapsed Time (sec.ms) Status Result
1 Boot Firmware Download 1 000.000 Not started n/a
2 Chip Timestamp Read 000.000 Not started n/a
4 VBAT Read 000.000 Not started n/a
6 Active Current Measurement 000.000 Not started n/a
7 XTAL Trim 000.000 Not started n/a
8 Scan DUT Advertise Test 000.000 Not started n/a
REI\IESAS | 1C: DA14531_00000FX: | Test runs: 0 ‘ Passed: 0 ‘ Failed: 0 |Tota|: 1000000 | Remaining: 1000000 ‘ 00:00.00 ‘ [ N N N ]

Figure 30. Default tile configuration

- Renesas - Connectivity PLT - v_0.2.0.100

File Run Settings View
SN: oo SN: 300000000 SN 000 SN: 000000000
BDA: JOCXXXKXNIEXK BDA: X000 BDA: XXXXXKKXIOCXX BDA: XXIOXIOEXECE00
Not started Not started Not started Not started
SN; seooce SN: 000000000 SM; 3000000000 SN: 3000000000
BDA: XEXNXXHKIOEHK BDA: XXNHOEKKINK BDA: XXXXHKXKKHNK BDA: XXI0EOOHNK
Not started Not started Not started Not started
# Operation Elapsed Time (sec.ms) Status Result
1 Boot Firmware Download 1 000.000 Not started n/a
2 Chip Timestamp Read 000.000 Not started n/a
4 VBAT Read 000.000 Not started n/a
6 Active Current Measurement 000.000 Not started n/a
7 XTAL Trim 000.000 Not started n/a
8 Scan DUT Advertise Test 000.000 Not started n/a
RENESAS | 1C: DA14531_00000FX: | Test runs: 2 | Passed: 0 | Failed: 0 ‘ Total: 1000000 | Remaining: 1000000 00:0000 @ ® ® ®

Figure 31. 2-row tile configuration

8.2.4 RFTU Bluetooth LE Configuration

The Connectivity PLT system can be configured to use one or multiple RFTUs. Multiple RTFUs can be used for
cases when the multiple boards exist on the chain and are separated by distance or other RF blocking methods.
Different RFTU configurations are available. At a minimum one RFTU is necessary when RF tests are going to
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be performed during the test process. Figure 32 demonstrates the default and minimum RFTU configuration.
The communications Interface name be se set to empty to be automatically detected.

RENESAS - CONNECTIVITY PLT CONFIGURATION - V_0.2.0.100

File Edit
4 Operations

4 Hardware Tests RFTU BLEO
Chip Timestamp Read
GPIO Watchdog
VBAT Read | Activity
DC-DC Converter Level Test
Active Current Measurement
XTAL Trim PLT Board Address: Al -
Scan DUT Advertise Test
Custom Test
External 32Khz Test Name: COMS
GPIO Get Test
GPIO Set Test Type: Uart -
GPIO Connection Test
Sensor Test Speed: 115200 .
Sleep Current Measurement Test )

DutConfiguration

DutDatabase Version: v52

PitBoards

pe: -
Version : Sdk 10
RENESAS | rrojectoarasss | AR i Connectivity PLT\Canfig ionCigGuijson

Figure 32. RFTU Bluetooth LE configuration

Table 5. RFTU configurations options

Option ‘ Description

RFTU BLE

Activity Enables or disables the usage of the specific RFTU.
Number RFTU number starting from 0 (first, second, third, fourth).
PIt Board Address All'if the specific RFTU is used for all PLT boards.

Otherwise, the address (through the DIP switches) of the associated PLT board to be tested with
the specific RFTU (first, second, third, fourth).

Communications Interface

Name Assigns a name to the communications interface.
Type Defines the specific interface (UART, SingleWireUART, SPI, JTAG, SWD)
Speed Defines speed of the communication interface, for example 115200.

Bluetooth Interfaces

Version Version of the Bluetooth interface (v40, v41, v42, v50, v51, v52, v53)..

Type Type of the Bluetooth interface (Classic, LE).

Sdk Version

Version The version of the SDK used.
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8.2.5 DUT Configuration

The DUT Configuration section is dedicated to parameters specific to the actual devices that are under test.
There are numerous parameters to describe the hardware properties, communication interfaces etc.

8.25.1  DUT Configuration — Device IC
The Device IC under Dut Name is the generic type of the IC used.

RENESAS - CONNECTIVITY PLT CONFIGURATION - V_0.2.0.100

File Edit
CRLENNAl JERIL 1E5L "™
o out Configueatin |
DUT Configuration
GPIO Set Test <
GPIO Connection Test N
Sensor Test Name
Sleep Current Measurement Test
» Memory Programming
DutConfiguration
DutDatabase Device IC : DA14531.01
PltBoards
RftuConfiguration -
SAVE
RENESAS | DA14531_01 | c Electronics\Renesas Connectivity PLT\ConfigurationFiles\DA14531_01\DutConfigurationCfgGuijs

Figure 33. Dut configuration

8.2.5.2  MCU Configuration
The MCU configuration section sets all the parameters specific to the MCU being used by the DUT.

= Mcu Name — the exact part number of the MCU used for the DUT.

RENESAS - CONNECTIVITY PLT CONFIGURATION - V_0.2.0.100
File Edit

AUSLI 3L . .

External 32Khz Test ) "
GPIO Get Test DUT Configuration

GPIO Set Test

GPIO Connection Test

Sensor Test

Sleep Current Measurement Test

Mcu Configuration

Mcu Name V

b Memory Programming

DutConfiguration
DutDatabase
PitBoards Device IC:
RftuConfiguration - -
SAVE
REI\IESAS | DA14531_01 cAl El ics\R C ivity PLT\ConfigurationFiles\DA14531_01\DutConfigurationCfgGuijs
Figure 34. MCU name configuration
= Voltages
e Vbat is the voltage that the Connectivity PLT board supplies to the DUT.
¢ Vddio is the voltage of the digital interface.
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RENESAS - CONNECTIVITY PLT CONFIGURATION - V_0.2.0.100

Eile  Edit

VEAI Kead -

O
Active Current Measurement
XTAL Trim
Scan DUT Advertise Test
BLE RSSI Test
Custom Test
External 32Khz Test
GPIO Get Test
GPIO Set Test
GPIO Connection Test Voltage :
Sensor Test
Sleep Current Measurement Test
b Memory Programming
otnge Vaio: (2
DutDatabase
PltBoards
RftuConfiguration -

Mcu Configuration

Voltages

SAVE

:(ENESAS | DA14531.01 | C {! ics\F Ci ivity PLT\Confi ionFiles\DA14531_01\DutConfi

Figure 35. Voltages configuration
= Digital Interface Profiles

o SpiProfile groups a set of parameters for the SPI interface commonly used for flash memory and sensors.
This is a primary configuration of the interface that is used if no further profile has been defined for the
specific peripheral.

RENESAS - CONNECTIVITY PLT CONFIGURATION - V_0.2.0.100

File Edit
4 Operations ~

Chip Timestamp Read
GPIO Watchdog i Mcu Configuration
VBAT Read -
DC-DC Converter Level Test N v Digital Interface Profiles
Active Current Measurement
XTAL Trim SpiProfile
Scan DUT Advertise Test
Custom Test
External 32Khz Test Name :
GPIO Get Test J
GPIO Set Test Interface Id ;| 0

GPIO Connection Test

Sleep Current Measurement Test

b Memory Programming Interfaceld : @
DutConfiguration SpiMode ;| Mester .
DutDatabase pillode:
PitBoards BitsPerTransfer: | Bitsé -
RftuConfiguration
ClockMode : | PolaritylowPhaselow
Frequency : 400
Interrupt Mode : | Disable -

Clock Divider: | Diidedys_2Mbz -

SAVE
RENESAS | pausi o1 | cirenesss e ity PLT 453101 json
Figure 36. SpiProfile configuration

Table 6. SPI profile options

Option ‘ Description

Config

Interfaceld l The ID of the interface used
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Option Description

BitsPerTransfer Bits8, Bits16

ClockMode PolarityLowPhaseLow, PolarityLowPhaseHigh, PolarityHighPhaseLow, PolarityHighPhaseHigh

Frequency For example, 400

Interrupt Mode Enable/Disable

Clock Divider DivideBy8_2MHz, DivideBy4_4MHz, DivideBy2_8MHz, DivideBy14_16MHz
Table 7. SPI profile pin options

Option Description

Miso

Port MISO GPIO port

Pin MISO GPIO pin

Mosi

Port MOSI GPIO port

Pin MOSI GPIO pin

Sclk

Port SCLK GPIO port

Pin SCLK GPIO pin

Cs

Port CS GPIO port

Pin CS GPIO pin

RENESAS

File Edit

4 Operations
4 Hardware Tests

- CONNECTIVITY PLT CONFIGURATION - V_0.2.0.100

Chip Timestamp Read

GPIO Watc!
VBAT Read

hdog

DC-DC Converter Level Test

Active Current Measurement

XTAL Trim

Scan DUT Advertise Test
BLE RSSI Test
Custom Test

External 32

Khz Test

GPIO Get Test

GPIO Set Test

GPIO Connection Test

Sensor Test

Sleep Current Measurement Test

¥ Memory Programming
DutConfiguration
DutDatabase
PitBoards
RftuConfiguration

RENESAS | DA4S31.01 | CARenes

Connectivity PLT\C:

| Is Three Wire

MISO

Name : | Miso

Port: 0

Pin: 13

Name ;| Masi
Port: ©

Pin: 14

Clk

Name : | <
Port: ©

Pin: 13

‘ .
15

Name: <=
Port: ©

Pin: 16

iles\DAT4531_0T\DutConfigurationClgGuijson

e UART Profile

Figure 37. Pin configuration
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RENESAS - CONNECTIVITY PLT CONFIGURATION - V_0.2.0.100

File Edit
4 Operations DUT Configuration -
4 Hardware Tests B
Chip Timestamp Read Mcu Configuration
GPIO Watchdog
VBAT Read Digital Interface Profiles
DC-DC Converter Level Test
Active Current Measurement UartProfile
XTAL Trim
Scan DUT Advertise Test Interfaceld
BLE RSSI Test
Te
External 32Khz Test
GPIO Get Test Interfaceld : ©
GPIO Set Test
GPIO Connection Test UartOperation : | Ecot
Sensor Test
Seep Cutent Messrene et
b Memory Programming
v g
DutDatabase FlowControl
PltBoards
RftuConfiguration BaudRate : | 115200 N
Name : | MCU_UART_TX
Port: 0
Pin: 3
Name : | MCU_UART_RX
Port: 0
Pin: 3 -
SAVE
RENESAS | DA14531_01 | CAR i [ ivity PLT\ConfigurationFiles\DA14531_01\DutConfigurationClgGuijson

Figure 38. UART profile configuration
Table 8. UART options

Option Description

Name The name of the interface

Interfaceld The id of the interface used

UartOperation (Boot, Peripheral, Debug)

Single Wire -

Flow Control -

Baud Rate (1200, 2400, 4800, 9600,19200, 38400, 57600, 76800, 115200, 230400, 460800, 576000, 921600,
1M, 2M, 3M, 4M, 5M, 6M)

Name MCU_UART_TX

Port Tx Gpio port

Pin Tx Gpio pin

Name MCU_UART_RX

Port Rx Gpio port

Pin Rx Gpio pin
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e Reset

RENESAS - CONNECTIVITY PLT CONFIGURATION - V_0.2.0.100
File Edit

4 Operations
Chip Timestamp Read
GPIO Watchdog Mcu Configuration
VBAT Read o
DC-DC Converter Level Test Digital Interface Profiles
Active Current Measurement
XTAL Trim Reset
Scan DUT Advertise Test

Custom Test

Name :
GPIO Get Test
GPIO Set Test Polarity : | ActiveHigh M

GPIO Connection Test
Sensor Test

PulseWidthMs : 100

Sleep Current Measurement Test Mode : | PushPull -
b Memory Programming
Vorage: 3
DutDatabase
PitBoards
RftuConfiguration

SAVE
RENESAS | DA14531.01 | CAR i Connectivity PLT\Configurationfiles\DA14531_01\DutConfig
Figure 39. Reset configuration

Table 9. Reset options

Option ‘ Description

Config

Name NRSTB

Polarity ActiveHigh, ActiveLow

Pulse Width Ms 100

Mode PushPull, OpenDrain

Voltage 3.3
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= BLE

RENESAS - CONNECTIVITY PLT CONFIGURATION - V_0.2.0.100
File Edit

4 Operations
4 Hardware Tests
Chip Timestamp Read
GPIO Watchdog
VBAT Read
DC-DC Converter Level Test
Active Current Measurement
XTAL Trim
Scan DUT Advertise Test
BLE RSSI Test
Custom Test
External 32Khz Test
GPIO Get Test
GPIO Set Test
GPIO Connection Test
Sensor Test
Sleep Current Measurement Test
b Memory Programming

DutDatabase
PltBoards
RftuConfiguration

Mcu Configuration

ELE

Bluetooth Low Energy

Type: |Le M

Version: v31 -

Multiplier Coefficient : 0498

Constant: -127

SAVE

RENESAS | oausion | cw

G ivity PLT\Config les\DA14531_01\DutConfig

DUT Configuration

Table 10. BLE options

Figure 40. BLE configuration

Option ‘ Description

Bluetooth Low Energy

Type Type of the Bluetooth Interface (Classic, Le)

Version

Version of the Bluetooth interface (v40, v41, v42, v50, v51, v52, v53)

Rssi Formula

Multiplier Coefficient

The coefficient used in the calculation of the RSSI (Conversion factor)

Constant

The constant used in the calculation of the RSSI (Noise floor)

= Comms Interface
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REMESAS - CONNECTIVITY PLT CONFIGURATION - V_0.2.0.100

XTAL Trim a

BLE RSSI Test
Custom Test

External 32Khz Test
GPIO Get Test

GPIO Set Test

GPIO Connection Test

Mou Configuration

Sensor Test

Sleep Current Measurement Test
. Type:
b Memary Programming
Speed: | 115200 .
DutDatabase

Comms Interface

Scan DUT Advertise Test DUT Configuration

PitBoards
RftuConfiguration -

SAVE
RENESAS | 0a14531.01 | cienesas Hectronics\Renesas Connectivty PLT\Configurationiles\DA14531.01\DutConfigurationCfgGuijson
Figure 41. Comms interface configuration

Table 11. Comms interface options

Option ‘ Description

Config

Type Uart, SingleWireUart, Spi, Jtag, Swd, Usb

Baud Rate (1200, 2400, 4800, 9600,19200, 38400, 57600, 76800, 115200, 230400, 460800, 576000, 921600,

1M, 2M, 3M, 4M, 5M, 6M)

= SDK

REMESAS - CONNECTIVITY PLT CONFIGURATION - V_0.2.0.100

XTAL Trim a

BLE RSSI Test

Custom Test

External 32Khz Test
GPIO Get Test

GPIO Set Test

GPIO Connection Test

Mou Configuration

Sensor Test

Sleep Current Measurement Test YY)
. Version:[sxe0zz ]
b Memary Programming erston

SDK

Scan DUT Advertise Test DUT Configuration

DutConfiguration
DutDatabase

PitBoards
RftuConfiguration -

SAVE
:{ENESI.\S | DA14531.01 | CARenesas Electronics\Renesas Connectivity PLT\ConfigurationFiles\DA14531_01\DutConfigurationCfgGuijson
Figure 42. SDK configuration

Table 12. SDK version

Option l Description

Sdk Version

Version ‘ The SDK version
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8.2.5.3  Peripherals
= Memory

RENESAS - CONNECTIVITY PLT CONFIGURATION - V_0.2.0.100
File Edit

4 Operations
4 Hardware Tests
Chip Timestamp Read
GPIO Watchdog
VBAT Read
DC-DC Converter Level Test
Active Current Measurement
XTAL Trim
Scan DUT Advertise Test
BLE RSS! Test
Custom Test
External 32Khz Test
GPIO Get Test
GPIO Set Test
GPIO Connection Test
Sensor Test
Sleep Current Measurement Test
b Memory Programming
DutConfiguration
DutDatabase
PltBoards
RftuConfiguration

RENESAS | oaussion | c

DUT Configuration
Peripherals

Memory

Memory Config

Peripheral Type:  Memory -
Memaory Type :  Spiflash -

Empty Word : Ox FFFFFFFF

Memory Sizes

Total Size Bytes: 262144
Page Size Bytes: 2%

Sector Size Bytes : 409

Memory Timings

Time Ms Erase All ;| 5000
Time Ns Erase Page : 15000
Time Ns Erase Sector : 300000
Time Ns Write Page : 2500

Time Ns Write Sector : 320000

Electroni C ivity PLT\ConfigurationFiles\DA14531_01\DutConfigurationCfgGuijson

SAVE

Figure 43. Memory configuration 1

Table 13. Memory configuration

Option |

Description

Memory Config

Name

The name of the configuration

Peripheral Type

(Memory, Sensor, Antenna, Led, Button, Switch, Ftdi, Fpga, Dac, Adc, UsbHub, I12cGeneric,
SpiGeneric, AddressSwitch, VoltageController, DutController, Nex74CB3Q3253, Ammeter,

Xtal)
Memory Type (SpiFlash, QspiFlash, OspiFlash, 12cEeprom, Otp, EmbeddedFlash, Rom, SpiEeprom)
Empty Word Content of empty flash: OXFFFFFFFF
Option Description

Memory Sizes

Total Size Bytes

Total memory size in bytes

Page Size bytes

Page size in Bytes

Sector Size Bytes

Sector size in Bytes
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Option

Description

Option

Description

Memory Timings

Time Ms Erase All

Time to erase all (chip erase) in milliseconds

Time Ns Erase Page

Time to erase a single page in hanoseconds

Time Ns Erase Sector

Time to erase a single sector in nanoseconds

Time Ns Write Page

Minimum time to write a single page in hanoseconds

Time Ns Write Sector

Minimum time to write a single sector in nanoseconds

4 QOperations
4 Hardware Tests
Chip Timestamp Read
GPIO Watchdog
VBAT Read
DC-DC Converter Level Test
Active Current Measurement
XTAL Trim
Scan DUT Advertise Test
BLE RSSI Test
Custom Test
External 32Khz Test
GPIO Get Test
GPIO Set Test
GPIO Connection Test
Sensor Test
Sleep Current Measurement Test
b Memory Programming
DutConfiguration
DutDatabase
PitBoards
RftuConfiguration

RENESAS - CONNECTIVITY PLT CONFIGURATION - V_0.2.0.100
Eile  Edit

Enable Signal

+ | Peripheral Gpio Enable

Peripheral Gpio

MName ; Enable Gpio
Port: ©

Pin: 7

Spi Profile
Name : SPILAT2SDFO21A

Interface Id: ©

Config

Interfaceld : ©
SpiMode : | Master -
BitsPerTransfer :  Bitsd -

ClockMode :  PolaritylowPhaselow  ~

Frequency : 00
Interrupt Mode :  Disable M

DnideBy8_aMHz -

Clock Divider :

SAV

RENESAS | oaso | o

G ivity PLT\C) JA14531_01\Dut

Table 14. Peripheral GPIO

Figure 44. Memory configuration

Option | Description

Enable Signal

Peripheral GPIO Enable the peripheral GPIO
Enable

Name Name of Peripheral GPIO
Port GPIO Port

Pin GPIO Pin
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Table 15. SPI profile

Option Description
Spi Profile
Name Name of Spi profile
Interface Id Interface Id
Option Description
Config
Interface Id Interface Id
Bits Per Transfer (Bits8, Bits16)
Clock Mode (PolarityLowPhaseLow, PolarityLowPhaseHigh, PolarityHighPhaseLow, PolarityHighPhaseHigh)
Frequency Frequency
Interrupt Mode Enable or disable Interrupt Mode (Enable, Disable)
Clock Divider (DivideBy8_2MHz, DivideBy4_4MHz, DivideBy2_8MHz, DivideBy14_16MHz)
RENESAS - CONNECTIVITY PLT CONFIGURATION - V_0.2.0.100
File Edit
4 QOperations -
Chip Timestamp Read Is These Wire
GPIO Watchdog
s
DC-DC Converter Level Test
Active Current Measurement Name: Miss
XTAL Trim
Scan DUT Advertise Test Port: 0
BLE RSS! Test Pin: |3
Custom Test n
External 32Khz Test
GPIO Set Test
GPIO Connection Test Mame : Mos
Sensor Test
Sleep Current Measurement Test Port: 0
b Memory Programming Pin: 0
DutDatabase |
PlitBoards Clk
RftuConfiguration
Name: Clk
Port: 0
Fin: 4
Name:
Port: 0
PFin: 1
SAVE
RENESAS | pausaron | ca i ity PLT\C j JA14531_01\DutC
Figure 45. Pins configuration
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Table 16. Pins configuration

Option Description

Is Three Wire Enable three wire communication
Miso

Name Name of Miso configuration
Port Miso Gpio port

Pin Miso Gpio pin

Mosi

Name Name of Mosi configuration
Port Mosi Gpio port

Pin Mosi Gpio pin

Sclk

Name Name of Sclk configuration
Port Sclk Gpio port

Pin Sclk Gpio pin

Cs

Name Name of Cs configuration
Port Cs Gpio port

Pin Cs Gpio pin

RENESAS - CONNECTIVITY PLT CONFIGURATION - V_0.2.0.100

File Edit
4 Operations R
4 Hardware Tests Jedec ID
Chip Timestamp Read
| Extended 4-Byte Format support
GPIO Watchdog
VEAT Read Manufacturer 1D : 0x 1

DC-DC Converter Level Test

i Sox
Active Current Measurement Device ID Part 1: 0x

XTAL Trim Device ID Part 2:0x 01

Scan DUT Advertise Test

BLE RSSI Test Extended Information Length : | ©
Custom Test

External 32Khz Test Extended Information

GPIO Get Test

GPIO Set Test Jedec ID Mask

GPIO Connection Test

Sensor Test JedeclD Mask : Ox FFFFFFO0
Sleep Current Measurement Test L

b Memaory Programming ]
[ DutConfigwraton | R

DutDatabase
PltBoards Flash Protection Level : ©

RftuConfiguration

RENESAS | DA14531_01 [ CARenesas Electronics\Renesas Connectivity PLT\ConfigurationFiles\DA14531_01\DutConfigurationCfgGuijson

Figure 46. Memory configuration

Table 17. Jedec configuration

Option ‘ Description
Jedec ID
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Option Description
Extended 4-byte Format Enable/Disable 4-byte format support
Support

Manufacturer 1D

Part of Jedec ID

Device ID Partl

Part of Jedec ID

Device ID Part2

Part of Jedec ID

Extended Information Length Number of bytes of extended information

Extended Information Jedec Id extended information

Jedec ID Mask

Jedec ID Mask

Jedec Id mask to ighore bytes

Flash Protection Level

Flash Protection Level ‘ (0-15)

= Xtal

RENESAS - CONNECTIVITY PLT CONFIGURATION - V_0.2.0.100

File Edit

AL LUIIVET LET LEVET IEsL

Scan DUT Advertise Test
BLE RSSI Test
Custom Test
External 32Khz Test
GPIO Get Test
GPIO Set Test XTAL
GPIO Connection Test
Sensor Test Name:
Sleep Current Measurement Test
b Memory Programming
Frequency khz : 32000
DutDatabase L
PltBoards

RftuConfiguration -

Peripherals

Peripheral Type :  Xtal -

RENESAS | DA14531_01 | CA\Renesas Electronics\Renesas Connectivity PLT\ConfigurationFiles\DA14531_01\DutConfigurationCfgGuijson

T Configuration
XTAL Trim DUT Configuratio

Figure 47. Xtal configuration

Table 18. XTAL configuration

Option ‘ Description
XTAL
Name Name of Xtal

Peripheral Type (Memory, Sensor, Antenna, Led, Button, Switch, Ftdi, Fpga, Dac, Adc, UsbHub, 12cGeneric,
SpiGeneric, AddressSwitch, VoltageController, DutController, Nex74CB3Q3253, Ammeter, Xtal)

Frequency Khz XTAL Frequency in Khz

= |2C Eeprom Memory

R18UZ0087EE0001 Rev.1.00 RENESAS
June 3, 2025 CFR0012

Page 42



Connectivity Production Line Tool Manual

RENESAS - CONNECTIVITY PLT CONFIGURATION - V_0.2.0.100

File Edit

4 Operations
4 Hardware Tests
Chip Timestamp Read
GPIO Watchdog
VBAT Read
DC-DC Converter Level Test
Active Current Measurement
XTAL Trim
Scan DUT Advertise Test
BLE RSS! Test
Custom Test
External 32Khz Test
GPIO Get Test
GPIO Set Test
GPIO Connection Test
Sensor Test
Sleep Current Measurement Test
» Memory Programming

DutDatabase
PltBoards
RftuConfiguration

RENESAS | oaussion | o

2C Eeprom Memory
Memory Config

Name : | M24M01-R

Peripheral Type: Memory y
Memory Type : 12cEeprom »

Empty Word : Ox FFFFFFFF

Total Size Bytes: 131072
Page Size Bytes: 256

Sector Size Bytes : 409

Memory Timings

Time Ms Erase All: 5000
Time Ns Erase Page : 15000
Time Ns Erase Sector: | 300000
Time Ns Write Page : 2500

Time Ns Write Sector : 320000

DUT Configuration [
Penpheral

£ UL

C ivity PLT\Configurati \DA14531_01\DutConfi

-

Table 19. 12C configuration

Figure 48. 12C Eeprom configuration 1

Option ‘ Description

Memory Config

Name Name of memory configuration

Peripheral Type (Memory, Sensor, Antenna, Led, Button, Switch, Ftdi, Fpga, Dac, Adc, UsbHub, 12cGeneric,
SpiGeneric, AddressSwitch, VoltageController, DutController, Nex74CB3Q3253, Ammeter, Xtal)

Memory Type (SpiFlash, QspiFlash, OspiFlash, 12cEeprom, Otp, EmbeddedFlash, Rom, SpiEeprom)

Empty Word Content of empty eeprom: OXFFFFFFFF

Table 20. 12C size

Option Description

Memory Sizes

Total Size Bytes Memory total size in Bytes

Page Size bytes Memory page size in Bytes

Sector Size Bytes Memory sector size in Bytes
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Table 21. 12C timings

Option Description

Memory Timings

Time Ms Erase All Time to erase all (chip erase) in milliseconds

Time Ns Erase Page Time to erase a single page in nanoseconds

Time Ns Erase Sector Time to erase a single sector in hanoseconds

Time Ns Write Page Minimum time to write a single page in nanoseconds

Time Ns Write Sector Minimum time to write a single sector in nanoseconds

RENESAS - CONNECTIVITY PLT CONFIGURATION - V_0.2.0.100

File Edit

4 Operations - a
 Vordwore Tests
Chip Timestamp Read
GPIO Watchdog Slave Address : 0x 80
VBAT Read

A Mode - Tt -
DC-DC Converter Level Test ddress Mode

Active Current Measurement Address Bytes Count : | Zbytes o
XTAL Trim
X +| Is Big Endian
Scan DUT Advertise Test |
BLE RS5I Test - -

RENESAS [ DA14531 | C:\Renesas Electronics\Renesas Connectivity PLT\ConfigurationFiles\DA14531\DutConfigurationClgGuijson
Figure 49. 12C slave parameters

Table 22. 12C slave configuration

Option | Description
I2C Slave Parameters
Slave Address Slave address in hex
Address Mode (7bit, 10bit)
Address Byte Count (1byte, 2bytes, 3bytes)
Is Big Endian Set if Big Endian
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REMESAS - CONMNECTIVITY PLT CONFIGURATION - V_0.2.0.100

File Edit

4 Operations
4 Hardware Tests
Chip Timestamp Read
GPIO Watchdog
VBAT Read
DC-DC Converter Level Test
Active Current Measurement
XTAL Trim
Scan DUT Advertise Test
BLE RSS! Test
Custom Test
External 32Khz Test
GPIO Get Test
GPIO Set Test
GPIO Connection Test
Sensor Test
Sleep Current Measurement Test
b Memory Programming

DutDatabase
PltBoards
RftuConfiguration

12C Profile

13

MName : 12C_EEprom
Interface Id: ©

Frequency : 400

SCL

Name: SCL

SDA

Name: 504 ]
Port: ©

Pin: &

GPIO Enate
Name : P10
Port:| 0
Pin: ©
SAVE
RENESAS | pausa1 | ity PLT\Cont les\DAT4531\DutConfigurationC
Figure 50. 12C profile
Table 23. 12C profile configuration
Option ‘ Description
12C Profile
Name Profile name
Interface Id Interface Id
Frequency Profile frequency
Table 24. 12C pins configuration
Option Description
SCL
Name SCL name
Port Scl Gpio port
Pin Scl Gpio pin
SDA
Name SDA name
Port Sda Gpio port
Pin Sda Gpio pin
GPIO
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Option Description
Gpio Enable Enable Gpio
Name Gpio name
Port Gpio port
Pin Gpio pin

8.2.6 Configuring Sequence Number

A sequence number is assigned to every test and represents the order in which the tests are executed. The
order is reflected in the side navigation panel. The sequence number if editable by the user

If the sequence number is duplicated, an error message is displayed informing that the specific sequence
number is in use and the test name that uses it, Figure 51.

* Renesas - Connectivity PLT Configuration -
v_0.2.0.100

This sequence number is used by:

Operation: DcDcConverterLevelTest
Sequence Number: 5

Figure 51. Sequence number configuration

8.3 Hardware Tests Configurations

This section groups all the tests that are not related to memory programming, see Table 25. Typically, each test
represents a hardware function and has defined pass and fail criteria.

Table 25. Type of hardware tests

Operation type Description

Chip Timestamp Read Not an actual test but is used mainly to log the information that was stored in the CS area of
the OTP during factory programming. See Section 8.3.1.

GPIO Watchdog Enables a periodic pulse at a specific CPU pin that can be utilized by the specific product as
an external watchdog monitor. See Section 8.3.2.

VBAT Read Sends a command to the DUTs to measure their VBAT using their internal ADC. See
Section 8.3.3.
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Operation type Description

DC-DC Converter Level Used to measure the output of the on-board DC-DC converter. See Section 8.3.4.

Test A lower and upper limit are used to define the pass/fail criteria.

Active Current Measures the current consumed by the DUT at this stage of testing. In most cases this is

Measurement the current consumption of the entire product. See Section 8.3.5.

XTAL Trim Calculates the correct crystal oscillator trim value. The trim value of the crystal is important
to achieve accurate frequency of the Bluetooth LE radio. See Section 8.3.6.

Scan Dut Advertise Tests the transmission of Bluetooth LE advertising packets for each DUT. See Section
8.3.7.

Bluetooth LE RSSI Test Tests the reception of Bluetooth LE signals by the DUTs. See Section 8.3.8.

Custom Test Used for vendor specific operations. These tests are developed within the production test

firmware and follow a specific format. The tests are initiated by a single byte HClI command
and report back a byte indicating the status of the test. See Section 8.3.9.

External 32Khz Test Checks if the 32 kHz crystal is present and operated correctly. See Section 8.3.10.

GPIO Get Test Evaluates the state of a specific pin. This test is commonly used to check interoperability
between other devices and the CPU in the customers’ product; and can also be used to
check for short circuit between pins. See Section 8.3.11.

GPIO Set Test Sets a CPU pin to a specific state. It is commonly used for interoperability between other
devices and the CPU in the customers’ product; and can also be used to check for short
circuit between pins in conjunction with a GPIO get Test. See Section 8.3.12.

GPIO Connection Test Combines set and get GPIO operations to check connectivity between CPU pins. See
Section 8.3.13.

Sensor Test Tests interoperability between the CPU and attached sensors to the I12C or SPI bus. See
Section 8.3.14.

Sleep Current Measures the current consumption of the DUTs during sleep mode. Due to the extremely

Measurement Test low currents, an external DMM instrument is required for this operation to make very

accurate measurements. The measurement is performed on the VDUT power supply of the
Connectivity PLT and is cumulative of the current from all DUTSs. The result is divided by the
number of active DUTS, report and compared to pass/fail criteria. See Section 8.3.15.

8.3.1 Chip Timestamp Read
It can be useful for traceability and quality control.

RENESAS - CONNECTIVITY PLT CONFIGURATION - V_0.2.0.100 [

File Edit

4 Operations -

4 Hardware Tests Chip Timestamp Read
Chip Timestamp Read
GPIO Watchdog v Enable
VBAT Read
Sequence Number: 2
DC-DC Converter Level Test

Active Current Measurement o

RENESAS | DA14531_01 | C\Renesas Electronics\Renesas Connectivity PLT\ConfigurationFiles\DA14531_01\Operations\Hardware Tests\Ti JcfgGuijson

Figure 52. Chip timestamp configuration

8.3.2 GPIO Watchdog

The pin output will toggle throughout the entire test process with the exception of the firmware download
process. Following the firmware download process the watchdog output resumes.

The pulse on the GPIO has approximately 0.75% duty cycle and 0.5 Hz frequency.

R18UZOO87EEO001 Rev.1.00 RENESAS Page 47
June 3, 2025 CFR0012



Connectivity Production Line Tool Manual

RENESAS - CONNECTIVITY PLT CONFIGURATION - V_0.2.0.100

File Edit
4 Operations =
4 Hardware Tests GPIO Watchdog
Chip Timestamp Read
i
VBAT Read Sequence Number: | 3
DC-DC Converter Level Test
Active Current Measurement Port: 0
XTAL Trim e
Scan DUT Advertise Test Fin:
BLE RSSI Test Power Level - | Levelv -
Custom Test .
SAVE
RENESAS | ProjectDal453x | C\Renesas Electronics\Renesas Connectivity PLT\ConfigurationFiles\ProjectDa1453x\Operations\Hardware Tests\GpioWatchdogCfgGuijson

Figure 53. GPIO watchdog configuration

8.3.3 VBAT Read

This is a very useful tool to verify the operation and accuracy of the internal ADC. The VBAT level is further
logged for traceability or any other purpose.

RENESAS - CONNECTIVITY PLT CONFIGURATION - V_0.2.0.100

File Edit

2

4 Operations
4 Hardware Tests VBAT Read
Chip Timestamp Read
GPIO Watchd | Ensble
og
DC-DC Converter Level Test
Active Current Measurement

Sequence Number: 4

XTAL Trim
Scan DUT Advertise Test
BLE RSSI Test
Custom Test -~
SAVE
RENESAS | ProjectDal453x | C\Renesas Electronics\Renesas Connectivity PLT\ConfigurationFiles\ProjectDa1453x\Operations\Hard \batReadCfgGuijson

Figure 54. VBAT read configuration

8.3.4 DC-DC Converter Level Test

This is a useful test to check the operation of this function of the MCU and log its operating characteristics. A
lower and upper limit are used to define the pass/fail criteria.
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RENESAS - CONNECTIVITY PLT CONFIGURATION - V_0.2.0.100

FEile Edit
4 Operations =
4 Hardware Tests DC-DC Converter Level Test
Chip Timestamp Read
GPIO Watchdog | Enable
VEAT Read Sequence Number : 3
DC-DC Converter Level Test |
Active Current Measurement Low Limit: 1050
XTAL Trim
igh Limit : 1250
Scan DUT Advertise Test High Limit :
BLE RSSI Test
Custom Test
SAVE
RENESAS | ProjectDal453x | C\Renesas Electronics\Renesas Connectivity PLT\Confi les\ProjectDa1453:\Operations\Hardware Tests\DeDcConverterLevelTestCfgGuijson

Figure 55. DC-DC converter configuration

8.3.5 Active Current Measurement

This is an extremely useful diagnostic test as the current consumption can be a significant indicator of the DUT
product. An upper and lower limit are used to define the pass/falil criteria.

RENESAS - CONNECTIVITY PLT CONFIGURATION - V_0.2.0.100

File Edit
4 Operations =
4 Hardware Tests Active Current Measurement

Chip Timestamp Read

GPIO Watchdog | Enable

VBAT Read Sequence Number: 6

DC-DC Converter Level Test |

Active Current Measurement LowerLimit (mA): 03

XTAL Trim

- . s0

Scan DUT Advertise Test UpperLimit (mA) :

BLE RSSI Test

Custom Test

SAVE

RENESAS | ProjectDal453x | C\Renesas Electronics\Renesas Connectivity PLT\Confi les\ProjectDa 1453\ Operations\Hardware Tests\ActiveCurrentMeasurementCfgGuijson

Figure 56. Active current measurement configuration

8.3.6 XTAL Trim

It is recommended that all devices with RF radio go through the trim process to maintain their frequency offset to
minim PPM deviation. The XTAL trim process is completed using a combination of the Connectivity PLT
Hardware clock signal and an internal calibration method of the DUT. For this process, a pin of the MCU is used
to receive the calibration pulse. By default, configuration this pin is the UART RX pin.
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RENESAS - CONNECTIVITY PLT CONFIGURATION - V_0.2.0.100

File Edit

4 Operations =
4 Hardware Tests
Chip Timestamp Read
GPIO Watchdog /| Enstie
VBAT Read
DC-DC Converter Level Test o
Active Current Measurement

Sequence Number: 7

Scan DUT Advertise Test
BLE RSSI Test
Custom Test o
SAVE
RENESAS | ProjectDal453x | C\Renesas Electronics\Renesas Connectivity PLT\ConfigurationFiles\ProjectDa1453x\Operations\Hardware Tests\XtalTrimCfgGuijson

Figure 57. XTAL configuration

8.3.7 Scan Dut Advertise

This is a core test of the RF functionality of DUT. All DUTs are set in Bluetooth LE advertising mode through
standard HCI commands whilst the RFTU is set in reception mode looking to capture all the BD addresses that
are advertising. During the initiation of the test temporary BD addresses are issued for the DUTSs, these
addresses are then compared to the received ones. The pass/fail criterial is the actual reception of the
advertising packet and the RSSI (signal strength) of it.

RENESAS - CONNECTIVITY PLT CONFIGURATION - V_0.2.0.100

File Edit
4 Operations -

4 Hardware Tests Scan DUT Advertise Test

Chip Timestamp Read

GPIO Watchdog | Enable
VBAT Read Sequence Number: 8
DC-DC Converter Level Test
Active Current Measurement Channel: Channel37 -
XTAL Trim -
ScanRetics

BLE RSSI Test TX Power (dBm): 00 M

Custom Test
External 32Khz Test RSSI Limit: 70
GPIO Get Test -
SAVE
RENESAS | ProjectDal453x | C\Renesas Electronics\Renesas Connectivity PLT\ConfigurationFiles\ProjectDa1453x\Operations\Hardware Tests\ScanDutAdverti CfgGuijson

Figure 58. Scan DUT advertise configuration

8.3.8 Bluetooth LE RSSI Test

A set of packets is transmitted by the RTFU using the specified settings and received by all the DUTs. The
metrics of the received packets are used to determine if the reception is within the acceptable range. The set
metrics tested are the average RSSI and the total PER.
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RENESAS - CONNECTIVITY PLT CONFIGURATION - V_0.2.0.100

File Edit
4 Qperations
4 Hardware Tests BLE RSSI Test
Chip Timestamp Read
GPIO Watchdog BLE RSSI Test 2408
VBAT Read
DC-DC Converter Level Test BLE RSS| Test 2408
Active Current Measurement
XTAL Trim | Enable
Scan DUT Advertise Test
BLE RSS Test Sequence Number: 9
Custom Test Rssi Limit: -700
External 32Khz Test
GPIO Get Test Per Limit: 100
GPIO Set Test N Chamnel2408
. nel -
GPIO Connection Test Channel Name :
Sensor Test Payload Bytes: 37
Sleep Current Measurement Test
b Memory Programming Payload Type: | Prosd M
DutConfiguration
1 LelM -
DutDatabase Phy Type :
PitBoards Number Of Packets : 1000
RftuConfiguration
Packet Interval Us: 623

SAVE

RENESAS | paws31 | CRenesas Electronics\Renesas Connectivity PLT\Configurationfiles\DA14531\Operations\y Te o
Figure 59. Bluetooth LE RSSI configuration

The RSSI Limit is the lowest acceptable level for the DUT to pass the test. The result is calculated by averaging
the RSSI measurement of all packets

The PER Limit if the highest acceptable level for the DUT to pass the test The result is calculated by the total
packet errors.

8.3.9 Custom Test

The tests are commonly used for extended sensor test procedures that require more than a single read-write
operation. By default, a return value same as the command value indicates a pass status.

RENESAS - CONNECTIVITY PLT CONFIGURATION - V_0.2.0.100

File Edit
4 Operations -
Chip Timestamp Read
GPIO Watchdog Custom Test 1
VBAT Read —

DC-DC Converter Level Test
Active Current Measurement

XTAL Trim Enable
Scan DUT Advertise Test .
BLE RSS! Test Sequence Number: 12 Enable or Disable the operation
HCl vendor specific custom data : Ox 3
External 32Khz Test
GPIO Get Test
GPIO Set Test -
SAVE
RENESM DA14531.01 | C\L ialexop epos\connectivity_pltioutp ebughConfig \DA14531_0T\Operati dware Tests\Cs g
Figure 60. Custom test configuration
R18UZ0O087EEO001 Rev.1.00 RENESAS Page 51

June 3, 2025 CFR0012



Connectivity Production Line Tool Manual

8.3.10 External 32Khz Test

Its frequency is measured against the main clock source of the DUT. This test is only applicable on devices that
support secondary oscillators.

RENESAS - CONNECTIVITY PLT CONFIGURATION - V_0.2.0.100

File Edit
Active Current Measurement -
XTAL Trim External 32KHz Test
Scan DUT Advertise Test I 1 Enoti
BLE RSS! Test e
Custom Test SequenceNumber: 11
[ oo B
SAVE
RENESAS | ProjectDa1453x | C:\Renesas Electronics\Renesas Connectivity PLT\Configurati \ProjectDal1453x\Operations\Hardware Tests\Ext32khzTestCfgGuijson

Figure 61. Ext32kHz crystal test configuration

8.3.11 GPIO Get Test

RENESAS - CONNECTIVITY PLT CONFIGURATION - V_0.2.0.100

File Edit
Active Current Measurement -
XTAL Trim Gpio Get Test
Scan DUT Advertise Test
BLE RSS! Test Enable
Custom Test Sequence Number: 12
External 32Khz Test
GPIO Set Test _
GPIO Connection Test Pin: |0
Sensor Test -
SAVE
RENESAS ProjectDal453x CA\Renesas Electronics\Renesas Connectivity PLT\ConfigurationFiles\ProjectDa1453x\Operations\Hardware Tests\GpioGetCfgGuijson
Figure 62. GPIO get configuration
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8.3.12 GPIO Set Test

File Edit
XTAL Trim -
Scan DUT Advertise Test Gpio Set Test
BLE RSSI Test
Custom Test Enable

External 32Khz Test ]

Sequence Number: 13
GPIO Get Test

GPIO Set Test Port: 0
GPIO Connection Test
Sensor Test Pin: 0
Sleep Current Measurement Test State: | High .
b Memory Programming
DutConfiguration . Power Level ;  Level3v3 -
DutDatabase -
SAVE
"RENESAS | projectatasix | CiRenesas Electronics\Renesas Connectivity PLT\ConfigurationFiles\ProjectDa1453\Operations\Hard \GpiosetCfgGuijson

Figure 63. GPIO set configuration

8.3.13 GPIO Connection Test

If the Is Short option is enabled, the operation checks whether Set Pin has the same level as Get Pin for all
retries. Alternatively, the operation checks whether Get Pin is always low no matter what the Set Pin level is.

RENESAS - CONNECTIVITY PLT CONFIGURATION - V_0.2.0.100

File Edit
4 Operations =
4 Hardware Tests Gpio Set
Chip Timestamp Read
GPIO Watchdog Enable
VBAT Read Sequence Number: 14
DC-DC Converter Level Test
Active Current Measurement
XTAL Trim SetPort: 0
Scan DUT Advertise Test
BLE RSSI Test SetPin: 7
Custom Test
External 32Khz Test .
Gpio Get

GPIO Get Test
GPIO Set Test ot N

: etPort: 7
GPIO Connection Test
Sensor Test GetPin: 0
Sleep Current Measurement Test

b Memorv Programming -
SAVE
RENESAS | ProjectDaldsax | C:\Renesas Electronics\Renesas Connectivity PLT\ConfigurationFiles\ProjectDa1453x\Operations\Hard \GpioConnectionTestcfgGuijson

Figure 64. GPIO connection configuration

8.3.14 Sensor Test

The operation can perform read and write functions to the sensor at a specified register address. In the case of
12C devices the 12C address needs to be specified in 7-bit format. If the read function is used the Expected Data
field is compared with the result to determine the success of the test. When the write function is used, it is
followed by a read test to verify that the value written is correct, this determines the test result.
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RENESAS - CONNECTIVITY PLT CONFIGURATION - V_0.2.0.100

Eile Edit
4 Operations Sensor Test -
4 Hardware Tests o
Chip Timestamp Read L_| Enable
GPIO Watchdog Sequence Number: 13
VBAT Read
DC-DC Converter Level Test Interface: |2¢ -
Active Current Measurement
XTAL Trim Read/Write Mode :  Read N
Scan DUT Advertise Test Register Address : Ox 15
BLE RSS! Test
Custom Test Write Data: 00
External 32Khz Test
GPIO Get Test Scl
GPIO Set Test
GPIO Connection Test Scl Port: 0
|
Scl Pin: 2
Sleep Current Measurement Test
b Memory Programming
DutConfiguration Sda
DutDatabase
PitBoards Sda Port: 0
RftuConfiguration
SdaPin: &
Slave Address : Ox 24
SpiCsPort: 0
SpiCsPin: 7
SpiSck
Spi Sck Port: 00
SpiCsPin: 4
SAVE
RENES/AS | DAM531.01 | CiRenesas Electronics\Renesas Connectivity PLT\Configurati \DA14531_01\Operations\Hard \SensorTestCloGuijson
Figure 65. Sensor test configuration 1
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RENESAS - CONNECTIVITY PLT CONFIGURATION - V_0.2.0.100

File Edit
4 Hardware Tests
Chip Timestamp Read Spi Miso Port : 00
GPIO Watchdog
VBAT Read Spi Miso Pin: 3
DC-DC Converter Level Test
Active Current Measurement " )
Scan DUT Advertise Test
BLE RSS| Test Spi Mosi Port : | ©
Custom Test Spi Mosi Pin: 00
External 32Khz Test
GPIO Get Test
670 et et )
GPIO Connection Test
Sleep Current Measurement Test Interrupt Gpio Port: 20
b Memory Programming
DutConfiguration Interrupt Gpio Pin: 9@
DutDatabase
PltBoards Expected Data: 104
RftuConfiguration - -

SAVE

RENESAS | DA14531.01 | C:\Renesas Electronics\Renesas Connectivity PLT\ConfigurationFiles\DA14531_01\Q

\Hard \SensorTestCfgGuijson
Figure 66. Sensor test configuration 2

8.3.15 Sleep Current Measurement Test

Due to the extremely low currents, an external DMM instrument is required for this operation to make very
accurate measurements. For details on the instrument and connectivity, see Section 5.4.2. The measurement is
performed on the VDUT power supply of the Connectivity PLT and is cumulative of the current from all DUTs.
The result is divided by the number of active DUTS, report and compared to pass/fail criteria.
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RENESAS - CONNECTIVITY PLT CONFIGURATION - V_0.2.0.100

Eile  Projects

4 Operations

4 Hardware Tests Sleep Current Measurement Test
Chip Timestamp Read
GPIO Watchdog /| Enable

VBAT Read

DC-DC Converter Level Test
Active Current Measurement Ammeter Interface :  USB0:0x1AB1:0:09C4:DM3R244503443:INSTR
XTAL Trim

Scan DUT Advertise Test
BLE RSSI Test

Custom Test

External 32Khz Test SleepMode : | Extended M
GPIO Get Test

GPIO Set Test

GPIO Connection Test

Sequence Number : | 20

Range (A): 0001

Resolution (A) : | 00001

Minutes To Sleep : | 0

Seconds To Sleep : | 20
Sensor Test
Samples : | 10

b Memory Programming Scpi Cmd ; CURRDCNPIC 1

DUT configuration

Database Upper Limit (uA) : | 170
PLT boards
RF Test Unit (RFTU) Lower Limit (uA) : | 20
:{ENESAS | DA14531 | C:\Renesas Electronics\Renesas Connectivity PLT\ConfigurationFiles\DA1453 1\Operations\Hardware Tests\SleepCurrentMeasurementCfgGuijson

Figure 67. Sleep current measurement configuration
Configuration details:

= Ammeter Interface: the NI VISA address of the instrument (can be obtained by the NI Max application).

= Range: the set range of the instrument. The actual range values depends on the instrument. Typical values
arel1 yA, 10y A, 100 y A, 1 mA, 10 mA, 100 mA, 1 A, 3 A, 10 A. The value must be entered in ampere.
Default value is 1 mA. This range must be able to accommodate the sleep current of all DUTs connected to a
single Connectivity PLT board.

= Resolution: the set resolution for the instrument. The actual resolution depends on the instrument. The
acceptable values are between 0 and 7 decimal places. Note that many instruments do not use this command
and the range sets the resolution as well.

= Sleep mode: Sleep mode depends on the CPU supported modes, typically an active, extended and deep
sleep mode is support. Current consumption differs between these modes.

= Minutes/Seconds to sleep: the time the device is set to wake up after switching to sleep mode. The CPU of
the DUTSs uses a timer interrupt to wake up since for the sleep operation most I/O is commonly disabled
including the reset pin. These settings also determine the length of time after which the measurement is made
which happens just before the device wakes up.

= Sample: the number of samples to be taken and averaged.

= SCPI CMD: additional SCPI command, usually specific to the instrument used. The default CURR:DC:NPLC 1
sets the sampling type to one NPLC cycle.

= Upper/Lower limits: sets the pass/fail criterial for the sleep current value per DUT.
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8.4 Memory Programming Configuration

The memory programming group contains operations for reading and writing to different types of memories
internal and external to the MCU. In addition to simple binary read/write operations special memory areas can be

configured and programmed.

Table 26 summarizes all memory programing operations.

Table 26. Types of memory tests

Operation type

Description

UART Baudrate Set

Sets the baud rate of the UART for all memory operations. See Section 8.4.1.

SPI Flash Init

Initializes the external flash memory controller which internally defines the pins used and
other settings as configured in the peripheral configuration page.

See Section 8.4.2.

SPI Flash Erase All

Performs a chip erase on the flash memory. See Section 8.4.3.

SPI Flash Erase Block

Erases specific memory blocks. See Section 8.4.4.

SPI Flash Write Binary

Writes an entire binary to flash memory. See Section 8.4.5.

SPI Flash Read

Reads the flash memory with the specified settings. See Section 8.4.6.

Eeprom Memory Write

Writes an entire binary to an external EERPOM memory. See Section 8.4.7.

Eeprom Memory Read

Reads data from external EEPROM memory. See Section 8.4.8.

OTP Memory Write

Writes an entire binary to the OTP memory. See Section 8.4.9.

OTP Memory Read

Reads data from the OTP memory. See Section 8.4.10.

Header Write

Writes in the special memory area of OTP Header. See Section 8.4.11.

Configuration Script Write

Writes entries to the configuration script area of the OTP. See Section 8.4.12.

Custom Memory Data Write

Writes data to Flash or OTP memory that are stored in the devices database and are
specific for each serial number. See Section 8.4.13.

Common Memory Data Write

Writes data to Flash or OTP memory that are stored in the devices database. See
Section 8.4.14.
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8.4.1 Uart BaudRate Set

REMESAS - CONMECTIVITY PLT COMNFIGURATION - V_0.2.0.100
Eile Projects

4 Operations

b Hardware Tests Uart BaudRate Set

4 Memory Programming
] Eaie

SPI Flash Init
SPI Flash Erase All
SPI Flash Erase Block UART BaudRate : 1000000
SPI Flash Write Binary .
SPI Flash Read
EEPROM Memory Write
EEPROM Memory Read
OTP Memory Write
Custom Memory Data Write
Common Memory Data Write
Configuration Script Write
Header Write
OTP Memory Read
OTP Encryption Key Write

DUT configuration

Database

PLT boards

RF Test Unit (RFTU)

Sequence Mumber: 23

SAVE

RENESAS | passn | Electron Connectivity PLT\C i )A14531\Operati y i ClgGuijson
Figure 68. Uart BaudRate Set configuration

Table 27. Uart BaudRate Set configuration

Option Description

Enable This enables the UART Set baud rate operation.

Sequence Number The order in which the test is run in execution

UART BaudRate The baud rate to set up in bps
9600, 19200, 57600, 115200, 1000000
Note: if the default 115200 the operation doesn’t need to be enabled.

8.4.2 SPI Flash Init

RENESAS - CONNECTIVITY PLT CONFIGURATION - V_0.2.0.100

File Edit
Sensor lest -
Sleep Current Measurement Test SPI Flash Init
4 Memory Programming
SPI Flash Init | Enable
SPI Flash Erase All H
SPI Flash Erase Block Sequence Number : 25
SPI Flash Write Binary | Spi Pins Enable
Spi Flash Read
Eanrmm haman: Writa -
SAVE
RENESAS DA14531_01 C:\Renesas Electronics\Renesas Connectivity PLT\ConfigurationFiles\DA14531_01\Operati ¥ ing\SpiFlashinitCfgGuijson
Figure 69. SPI Flash Init configuration
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Table 28. SPI Flash Init configuration

Option Description

Enable This enables the SPI Flash Init operation.

Sequence Number The order in which the test is run in execution

Spi Pins Enable Enables the SPI pins

8.4.3 SPI Flash Erase All

RENESAS - CONNECTIVITY PLT CONFIGURATION - V_0.2.0.100

File Edit

Sensor lest a
Sleep Current Measurement Test

SPI Flash Erase All

4 Memory Programming
SPI Flash Init + Enable

SPI Flash Erase All -

SPI Flash Erase Block Sequence Number : | 26
SPI Flash Write Binary -

SAVE

RENESAS | DA14531_01 | C:\Renesas Electronics\Renesas Connectivity PLT\ConfigurationFiles\DA14531_01\Operati i iFlash AlicfgGuijson

! L o E

Figure 70. SPI Flash Erase All configuration
Table 29. SPI Flash Erase All configuration

Option Description
Enable This enables the SPI flash chip erase operation.
Sequence Number The order in which the test is run in execution

8.4.4 SPIl Flash Erase Block

RENESAS - CONNECTIVITY PLT CONFIGURATION - V_0.2.0.100

File Edit
Sensor lest -
Sleep Current Measurement Test SPI Flash Erase Block
4 Memory Programming
SPI Flash Init + Enable
SPI Flash Erase All
SPI Flash Write Binary | Block Address : Ox | 22
Spi Flash Read
Eeprom Memory Write Block Count : | 5
Eeprom Memory Read -
SAVE
RENESAS | DA14531_01 | C:\Renesas Electronics\Renesas Connectivity PLT\ConfigurationFiles\DA14531_01\Operations\! y Prog ing\SpiFlash BlockCfgGuijson
Figure 71. SPI Flash Erase Block configuration
Table 30. Flash erase block configuration
Option Description
Enable This enables the specific memory erase test.
Sequence Number The order in which the test is run in execution
Block Address Configures the address of the first block.
Block Count Number of memory blocks to erase
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8.4.5 SPI Flash Write Binary

RENESAS - CONNECTIVITY PLT CONFIGURATION - V_0.2.0.100

File Edit

UrIL e 1est

Pl tion Test - -
GPIO Connection Tes SPI Flash Write Binary
Sensor Test

Sleep Current Measurement Test 7| Enable
4 Memory Programming

SPI Flash Init Sequence Number ;| 28
SPI Flash Erase All

Start Address : 0x 0
SPI Flash Erase Block

SPI Flash Write Binary Block Size : 3960
Spi Flash Read )
Eeprom Memory Write Binary Mame : prox_reporter_da14531_01.bin

Eeprom Memory Read

SAVE

RENESAS | DA14531_01 | C:\Renesas Electronics\Renesas Connectivity PLT\ConfigurationFiles\DA14531_01\Operati i iFlashWriteCfgGuijson

\F L o e

Figure 72. SPI Flash Write configuration

Table 31. Flash write configuration

Option Description

Enable This enables specific flash image programming operation.

Sequence Number The order in which the test is run in execution

Start address Configures the flash start address the image will be written to.

Block Size The chunk size for writing.

Binary Name The filename of the binary to be written.
Note: All binary files need to be stored in the Firmware folder under the installation folder and
registered in the specific MCU JSON file.
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8.4.6 Spi Flash Read

File Edit
LFIL SEL 1esL "™
Sensor Test
Sleep Current Measurement Test
4 Memory Programming Shfehiead
SPI Flash Init
5P o e Al
SPI Flash Erase Block
SPI Flash Write Binary ) Erate
Sequence Number : 29
Eeprom Memory Write
Eeprom Memory Read Start Address : 0x @
OTP Memary Write Size : | 4096
OTP Memory Read
Header Write Block Size: 3960
Configuration Script Write
Custom Memory Data Write MinSizeToSavelnFile : 128
Common Memory Data Write '
DutConfiguration -
SAVE
RENE‘SAS | DA14531_01 | C:\Renesas Electronics\Renesas Connectivity PLT\ConfigurationFiles\DA14531_01\Operations\M g ing\Spi dcfg

Figure 73. SPI Flash Read configuration
Table 32. SPI Flash Read configuration

Option Description

Enable This enables specific memory reading operation.

Sequence Number The order in which the test is run in execution.

Start address Configures the address the read operation will begin from.

Size Number of bytes to read, up to 64 MB. If data to be read are greater than

Block Size The size of the chunk the data is split during reading.

MinSizeToSavelnFile | Minimum number of bytes required for the read operation to create a file. The file is stored under
logs\folder mem_read_test in the Connectivity PLT installation folder. If no file is created the data
will be available in the logs files.

8.4.7 Eeprom Memory Write

RENESAS - CONNECTIVITY PLT CONFIGURATION - V_0.2.0.100

File Edit
4 Memory Programming -
SP1 Flash Init Eeprom Memory Write
SPI Flash Erase All
SPI Flash Erase Block + Enable
SPI Flash Write Binary 0
Spi Flash Read Sequence Number :
Start Address :Ox 0
Eeprom Memory Read
OTP Memory Write Block Size : 3960
OTP Memory Read Binary N porter_dal4531_01 bi
i prox_rey r_da 01bin
Header Write inary Name:: |
Configuration Script Write -
SAVE
RENESAS | passnio | cr Electroni Connectivity PLT\ConfigurationFiles\DA14531_01\O y i iteCfgGuijson
Figure 74. Eeprom Memory Write configuration
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Table 33. Eeprom Memory Write configuration

Option Description

Enable This enables the specific memory reading operation.

Sequence Number The order in which the test is run in execution.

Start address Configures the start address.
Block Size The size of the chunk the data is split during writing.
Binary Name The filename of the binary file.

Note: All binary files need to be stored in the Firmware folder under the installation folder and
registered in the specific MCU JSON file.

8.4.8 Eeprom Memory Read

File Edit
4 Memory Programming -
SPI Flash Init Eeprom Memory Read
SPI Flash Erase All
SPI Flash Erase Block | Enable
SPI Flash Write Binary Sequence Number: | 31
Spi Flash Read
Eeprom Memory Write Start Address : 0x | 0
Eeprom Mem ad
Size » | 102
OTP Memory Write Size - | 1024
OTP Memory Read Block Size : | 2048
Header Write
Configuration Script Write MinSizeToSavelnFile : 128
Custom Memory Data Write -
RENESAS | DA14531_01 | C:\Renesas Electronics\Renesas Connectivity PLT\ConfigurationFiles\DA14531_01\Operations\Memory P yReadClgGuijson

Figure 75. Eeprom Memory Read configuration

Table 34. Eeprom Memory Read configuration

Option Description

Enable This enables the specific memory reading operation.

Sequence Number The order in which the test is run in execution.

Start address Configures the start address.

Size Number of bytes to read, up to 64 MB.

Block Size The size of the chunk the data is split during reading.

MinSizeToSavelnFile | Minimum number of bytes required for the read operation to create a file. The file is stored under
logs\folder mem_read_test in the Connectivity PLT installation folder. If no file is created the data
will be available in the logs files.
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8.4.9 OTP Memory Write

File Edit

4 Memory Programming -
SPI Flash Erase All
SPI Flash Erase Block + | Enable
SPI Flash Write Binary

Sequence Number: 32
Spi Flash Read

Eeprom Memory Write Check Empty : NoCheck -
Eeprom Memory Read V) Veriy

OTP Memory Read Bumlimagelength

Headier Write Block Size : 3960

Configuration Script Write

Custom Memory Data Write Start Address : Ox | ©

Common Memory Data Write :
Binary Mame : prox_reporter_da14531_01.bin

DutConfiguration
DutDatabase -
SAVE
RENESAS | DA14531_01 | C:\Renesas Electronics\Renesas Connectivity PLT\ConfigurationFiles\DA14531_01\Operations\) y i yWriteCfgGuijson

Figure 76. OTP Memory Write configuration
Table 35. OTP Memory Write configuration

Option Description

Enable This enables the specific memory reading operation.

Sequence Number The order in which the test is run in execution

Check Empty = NoCheck writes the data without reading first

= ErrorlfNotEmpty fails the operation if the OTP area to be written is not empty

= PassifNotEmpty skips the writing and report the operation as pass.

= PassifMatch fails the operation if the contents of the OTP differ from the binary file.

Verify By selecting this option, the PLT software reads back the contents of the OTP memory and
compares them to the original image file. If these do not match, the operation fails.
BurnimagelLength This option writes the size of the image written to the OTP Header.
Block Size The size of the chunk the data is split during the operation.
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8.4.10 OTP Memory Read

RENESAS - CONNECTIVITY PLT CONFIGURATION - V_0.2.0.100

File Edit

Spi Flash Read -

Eeprom Memory Read

Eeprom Memory Write OTP Memory Read

OTP Memory Write | Enable

OIF Memory Read Sequence Number : | 33

Header Write

Configuration Script Write Gtart Address: Ox 0

Custom Memory Data Write

. .| 32768

Common Memory Data Write Size
DutCenfiguration Block Size : 3960
DutDatabase
PitBoards MinSizeToSavelnFile ; | 128
RftuConfiguration -

SAVE
RENESAS | DA14531_01 | o ics\F c fvity PLT\C i \DA14531_01\Op W y foGuijson

Figure 77. OTP Memory Read configuration

Table 36. OTP Memory Read configuration

Option Description

Enable This enables the specific memory reading operation.

Sequence Number The order in which the test is run in execution.

Start address Configures the start address.
Size Number of bytes to read, up to 64 MB.
Block Size The size of the chunk the data is split during the operation.

will be available in the logs files.

MinSizeToSavelnFile | Minimum number of bytes required for the read operation to create a file. The file is stored under
logs\folder mem_read_test in the Connectivity PLT installation folder. If no file is created the data

8.4.11 Header Write

RENESAS - CONNECTIVITY PLT CONFIGURATION - V_0.2.0.100

File Edit
Spi Flash Read -
Eeprom Memory Write Header Write
Eeprom Memory Read
OTP Memory Write /] Enable
OTP Memory Read Sequence Number: 34
Configuration Script Write /| Verify data
Custom Memory Data Write Check Empty :  ErorliNotEmpty -
Common Memory Data Write
DutConfiguration Block Size : | 3960
DutDatabase Write BD Address
PltBoards
SAVE
RENESAS DA14531_01 C:\Renesas Electronics\Renesas Connectivity PLT\ConfigurationFiles\DA14531_01\Op Al \HeaderWriteCfgGuijson

Figure 78. Header Write configuration
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Table 37. Header Write configuration

Option Description

Enable This enables the header write operation.

Sequence Number The order in which the test is run in execution

Verify Data By selecting this option, the PLT software reads back the contents of the flash memory and
compares them to the original image file. If these do not match, the memory programming fails.

Check Empty = NoCheck writes the data without reading first.

= ErrorlfNotEmpty fails the operation if the OTP area to be written is not empty.

= PassifNotEmpty skips the writing and report the operation as pass.

= PassifMatch fails the operation if the contents of the OTP differ from the one set to write.

Block Size The size of the chunk the data is split during the operation.

8.4.12 Configuration Script Write

File Edit
Spi Flash Read -
Eeprom Memory Write Configuration Script Write
Eeprom Memory Read
OTP Memory Write V| Enable
OTP Memory Read Sequence Number : 35
Header Write
- ot - | Verify data
Custom Memory Data Write Check Empty:  SkipiCommandExists
Common Memory Data Write
DutConfiguration Block Size : 3960
DutDatabase Write XTAL Trim Value
PitBoards
RENESAS | DA14531.01 | C:\Renesas Electronics\Renesas Connectivity PLT\ConfigurationFiles\DA14531_01\Operations\Memory F ing\ConfigurationScriptWiiteCfgGuijson

Figure 79. Configuration Script Write
Table 38. Configuration Script Write

Option Description
Enable This enables the Configuration Script write operation.
Sequence Number The order in which the test is run in execution.
Verify Data By selecting this option, the PLT software reads back the contents of the flash memory and
compares them to the original image file. If these do not match, the memory programming fails.
Check Empty = No Check writes the data without reading first
= ErrorlfCommandExists fails the operation if the CS entry command already exists in the CS
area.

= SkiplfCommandExists skips the command-value set if it already exists in the CS area.

= SkiplfTotalMatch fails the operation if the command-value set doesn’t match what is already
stored in CS area.

Block Size The size of the chunk the data is split during the operation.
Write XTAL Trim Value | Write the XTAL Trim Value (acquired from XTAL trim test).

Write KDCO Calibration | Write the KDCO calibration value (acquired from the KDCO calibration test).
Value
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Option Description

Write RC32 Calibration | Write the RC32 calibration value (acquired from the RC32 calibration test).
Value

8.4.13 Custom Memory Data Write

RENESAS - CONNECTIVITY PLT CONFIGURATION - V_0.2.0.100

File Edit

Eeprom Memory Read
OTP Memory Read

Header Write /| Enzble
Configuration Script Write
Custom Memory Data Write
Common Memory Data Write

Sequence Number : | 36

| Verify data

DutConfiguration ] Check Empty : | ErorfNotEmpty .
DutDatabase

PltBoards Block Size : 3960

RftuConfiguration -

SAVE
RENESAS | 1453101 | C\Renesas Electronics\Renesas Connectivity PLT\ConfigurationFiles\DA14531_01\Operations\Memory i y cfgGuijson
Figure 80. Custom Memory Write configuration
Table 39. Custom Memory Write configuration
Option Description
Enable This enables custom memory data write operation.
Sequence Number The order in which the test is run in execution.
Verify Data By selecting this option, the PLT software reads back the contents of the flash memory and
compares them to the original image file. If these do not match, the memory programming fails.
OTP Check Empty Not implemented for this operation — Set to No Check.
Block Size The size of the chunk the data is split during the operation.

8.4.14 Common Memory Data Write

RENESAS - CONNECTIVITY PLT CONFIGURATION - V_0.2.0.100

File Edit

Eeprom Memory Read

OTP Memory Write Common memory data write

OTP Memory Read
Header Write ] Enable
Configuration Script Write Sequence Number : | 37
Custom Memory Data Write .«] )
Common Memory Data Write L Verify date
DutConfiguration B Check Empty ;  EmorifNotEmpty -
DutDatabase
PltBoards Block Size : | 3960
RftuConfiguration - '
SAVE
RENESAS DA14531_01 C:\Renesas Electronics\Renesas Connectivity PLT\ConfigurationFiles\DA14531_01\Op W ¥ i ¥ fgGuijson
Figure 81. Common Memory Write configuration
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Table 40. Common Memory Write configuration

Option Description

Enable This enables common memory data write operation.

Sequence Number The order in which the test is run in execution.

Verify Data By selecting this option, the PLT software reads back the contents of the flash memory and
compares them to the original image file. If these do not match, the memory programming fails.
Check Empty Not implemented for this operation — Set to No Check.
Block Size The size of the chunk the data is split during the operation.
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9. Connectivity PLT Application

The Renesas Connectivity PLT application serves as the primary graphical user interface for executing tests and
programming tasks. It provides operators with a console to initiate and monitor the testing process. The
application connects remotely to the Connectivity PLT Core service and functions as the front end of the PLT
system. It can be launched either from the Windows Start menu or by directly running the executable file located
in the installation directory. (Renesas Connectivity PLT.exe).

9.1 Connectivity PLT Application Main Execution Window

The main application window consists of tiles, each representing a DUT and its status, as well as a list of
operations and their status, a start/finish button, and several other information fields. Figure 82 shows an
example of a setup of a single Connectivity PLT board with 8 DUTs

= v = o ®

File Run Settings View

SN: 3000000000 SN 10000000 XK SN: 300000000 SN: 3000000000
BDA: X000 BDA: XOCOE0ENC000 BOA: MOCEOCOC0CN BDA: MOC0E0CEC00

Mot started Not started Not started Mot started

SN: 0000000 SN 0000000 SM: roooooceo; SN: 00000000
BOA: XXXCI0C0ENNIL BDA: 000000 BOA: J0CXCNIOCI0CNN BOA: X000

Mot started Not started Not started Mot started

Elapsed Time (secms) Result

00.000

START

RENESAS IC: DAT4531_01000FX2 Test runs: 0 Passed: 1527 Failed: 251 Total: 1000000 Remaining: 395960 ooox00 ([ 9 B @

Figure 82. Test execution start window

You can configure the testing using the menu items at the top of window. Brief testing results are displayed at
the bottom of the window, including the four LEDs for RFTU status (grey for not enabled, green for enabled and
detected, and red for enabled but not detected).

Information tiles with numbers represent DUTSs in your setup (Figure 83) and can accommodate from one to four
Connectivity PLT boards consisting of one to thirty-two DUT tiles (one to eight DUTS per Connectivity PLT
board). The layout is configured using X/Y axis in PLT boards Configuration, see Section 8.2.3.

SN: K000 SN: xoo0000000 SN 0000000 SNz 300000000
BDA; HOGIOGXXXNXKXK BDA: XXI0OEXXIOK BDA KXXKXRKUICCKK BDA: XXHOUIOCOCKXHK

Not started Not started Not started Not started

SN2 w0000t SN: 300000000¢ SIN: 000000008 SN: 300000000
BDA: MHEXHOEOERXXK BDA: XXX BDA: XXXKHUIHHIOERN BDA: YOEOEOEOEXNNN

Not started Not started Not started Not started

Figure 83. DUTs grid
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Each DUT tile contains the following:

= a— Display name (for example, 01) as configured in Connectivity PLT boards settings.
= b — Acquired Serial Number either automatically or from the initial dialog. (only while tests are running)

= ¢ — Acquired BD address as fetched automatically form the devices database (either based on entered serial
number or automatic base on next available) (only while tests are running)

= d — Current operation executing (only while tests are running), see Figure 84. If any of the DUTSs fails, the
current command field indicates the failed test command.

x 2 0P

SN XXXXXXXXX
BDA: XOXXXXXXXXX:XX

d

Not started c

Figure 84. Single DUT tile

A splitter control allows the display area to be maximized for showing more of the operations table or more tile
space depending on the user needs

Idle

Aenewas i s voes - o st [ once

Figure 85. Grid splitter top position

enrsan o o g - [Uppa— ] mume e e

Figure 86. Grid splitter bottom position

The operations grid is the table that shows the operations that are enabled to run. This table provides data about
execution time, status, and results (Figure 87).
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i Operation Elapsed Time (sec.ms) Status Result
'_ 1 BootFwDownload 000.000 Not started n/a
2 Chip Timestamp Read 000.000 Not started n/a
4 VBAT Read 000.000 Not started n/a
5 DC-DC Converter Level Test 000.000 Not started n/a
6 Active Current Measurement 000.000 Not started n/a
7 XTAL Trim 000.000 Not started n/a
9 BLE RSSI test 000.000 Mot started nfa
10 Custom Test 000.000 Mot started n/a
1 External 32Khz Test 000.000 Not started n/a
24 BootFwDownload2 000.000 Not started n/a
25 SPI Flash Init 000.000 Not started n/a

Figure 87. Operations grid
Start button has four states:

= |dle — grey and enabled; right click the button or press space bar to start testing.

= Enter Device Serial Number — at this state a dialog is displayed requesting to enter the serial number

= Running — blue and disabled; testing is in process.

= Finish — green if testing is successful or red if testing failed.

You can also use keyboard shortcuts: to start testing, select S or the Spacebar; and to finish testing, select F.
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9.2 Test Execution
The test execution process has the following stages:

1. Serial numbers assignment (optional)

If the Device Specific Serial Number option was enabled a dialog to enter the first serial number is displayed
when the test process is initiated, see Figure 88.

+i  Renesas - Connectivity PLT - v_02.0800

File Run Settings View

SN 300000000
BDA: XXXAIOCIERRAL

Not started

SN: 00000000

BOA: XXXCIOCH0CNNI
Mot started

" Operation
1 BootFwDownload

7 XTAL Trim

8 Scan DUT Advertise Test
9 BLE RSSI test

10 Custom Test

11 External 32khz Test

24 BootfwDownload2

Enter

SN 1000000000
BDA: XX0E0EN0C00

Not started Not started

SN: 3000000000

DA O ICEENN

Scan first device serial number

CANCEL

000,000 Not started

Device Serial Number

4

Mot started

8

Mot started

SN 3000000000

BDA: XO0COCDEN0

SN 000000000
BOA: XX0CI0CI0CNIC

Result

222222222 2
™

RENESAS 1C: DA14531_01000FX2

Test runs: 4 Passed: 1627 Failed: 2646 Total: 1000000

Figure 88. Enter serial number screen

Remaining: 995727

000000 @ @ @ @

After the serial number is entered, all DUTs are assigned with a sequential serial number retrieved from the
database along with the corresponding Bluetooth address.

2. Configuration

Connectivity PLT fetches the latest configuration available in the current project. If changes are made to the
configuration, reload is required to apply these changes (go to File >Reload Configuration or press F5).
Even if manual reload is not executed the configuration is going to be reloaded at the beginning of the test
process and a warning message will be displayed Figure 89.

3. OTP Write Warning

Renesas - Connectivity PLT - v_0.2.0.100

The configuration has changed!
\

Tests will continue with the new configuration!

Figure 89. Configuration reload warning
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If any operation includes writing to the OTP memory, a warning is displayed at the start of the test process to
avoid accidental writes since the OTP cannot be re-written. The warning can be suppressed for future runs
from the same dialog by checking the Don’t ask again for the current session checkbox.

OTP memory will be written! Do you want to proceed?
oK CANCEL

Don't ask again for the current session

Figure 90. OTP write warning message

4. Tests Execution
When the test process starts, the background color of DUT tiles changes to blue to indicate the in progress
status. The active operation row text color changes to blue also to indicate in progress while also the

dedicated test timer starts. The start button is disabled but serves as a progress bar colored blue while
executing and green or red depending on the result, see Figure 91.

Renesas - Connectivity PLT - v.02.0%00
File Run Sebings View

Opesation Elapsed Time (secms) Status Result
BootF X

BootFwDowmioad 001.491 Started
Chip Timestamp Read 000,000 ot stasted

1

2 nfa
4 WBAT Read 000,000 Not started nia
5 DC-DC Converter Level Test 000,000 Mot started fa
& Active Current Measurement 000,000 Not started nfa
7 XTAL Trim 000,000 Not stanted nfa
8 Scan DUT Advertise Test 000,000 Not started

wa
] BLE RSSI test 000,000 Not stanted nfa
10 Customn Test 000.000 Not stasted nla
11 External 12Kha Test 000,000 Not stanted nia
24 BootFwDownload? 000.000 Not stasted na

Running

RENESAS IC: DAT4531_010008%2 Test runs: 3 Passed: 1551 | Fateat 2560 | Totak: 1000000 Remaining: 595380 w0l @ @ 8 8

Figure 91. Test execution

If any DUT fails on any operation, the tile background becomes red, the failed command is displayed at the
bottom of the tile, and the operation row text color changes to red to indicate that at least one DUT has failed
this test.
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Renesas - Connectivity PLT - v.0.2.0100

File Run Sattings View

Elapsed Time (secms) Status. Result
1 001,941 Ended Fail

B .

i Ended
XTAL Tr Started nfa

] Scan DUT Advertise Test Not started nfa

9 BLE RSSI test Not stanted nfa

10 Custom Test Not stanted L

1 External 32Khz Test Not stanted nfa

24 BootFwDownload2 Not started nfa

R I

RENESAS |1c: parasan_oroooexz | rest s 5 | passeas: 1554 | Fateat 2532 | otat: 1000000 | Remaining: 995364 wis|e e e e

Figure 92. DUTs fail during execution
5. Test process completion

e Successful completion — if all operations were successful (Pass) for all the DUTSs tiles, lines in the
operations table, and the start button are green.

Renesas - Connectivity PLT - v_0.2.0900
File Run Settings View

RENESAS |ic: Daras31_ 0100072 | Test runs: 8 | Passec: 1565 | Fatea: 2595 | Totat: 1000000

Remaining: 995840 o5 (0 8 & 8
Figure 93. Successful test sequence
¢ Incomplete testing due to failures.
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If during the test process all DUTs have at least one test that failed, then the test process stops as no more
DUTs are available to continue. For this case, all DUT tiles are red whilst the operations table displays in
red all the operations that failed for at least one DUT. Figure 94 shows that DUTs 1 and 6 failed on GPIO
Connection Test and DUTSs 2,3,4,5,7, and 8 failed in BootFwDownload. Failed command is indicated on
each DUT tile.

Renesas - Connectivity PLT - v_0.2.0800

File Run Settings View

Elapsed Time {sec.ms)

Result

" Operation
Box Fail

24 BootFwDownload2 000:000 Not started na
25 5Pl Flash Init 000,000 Not started na

RENESAS IC: DAT4531.01000FX2 [ Test runs: 10 | Passedt 1573 | Faes: 2595 | Fotak 1000000 Remaining: 995832 onor3s (@ @ @ @

Figure 94. Failed test sequence

o Partially successful completion

The testing is considered partially successful when there are both passed and failed DUTSs. Figure 95
shows that DUT 4 failed on BLE RSSI test but 1,2,3,5,6,7,8 passed the test sequence. Successful DUTs
are green, failed are red, failed operation and start button is red.
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Renesas - Connectivity PLT - v_0.2.0.000
File Run Settings View

L Operation Elapsed Time {sec.ms) Suatus Result
B ad 001.888 dec

-ail

Pa
Pa
Pass.
Pass.
F

P

F

F

P

;

P

P

RENESAS |ic: Daras31_ 0100072 | Test rums: 15 | Passeat 1591 | Faieat 2801 | Totat: 1000000 | Remaining: 995808 wnze e e e

Figure 95. Partially successful test sequence

6. Test Logs viewing

After the termination of the test sequence, clicking any tile brings up the log file for the specific DUT
(Figure 96) or by opening the logs folder under the installation folder. (Figure 97).
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Renesas - Connectivity PLT - v_0.2.0.100

RENESAS I€: DAT4531 0100072 Test runs: 5 | Passed: 1627 | Faitet: 2846 | Totat: 1000000 Remaining: 995727 wnez|@ e e @

Figure 96. Click on DUT tile

Name

[&f 20250317_150502_579_Dut1.1_PASSED.log
[& 20250317_150502_579_Dut1.2_PASSED.log
[&f 20250317_150502_579_Dut1.3_PASSED.log
[& 20250317_150502_579_Dut1.5.log

[&f 20250317_150502_579_Dut1.6_PASSED.log
[&f 20250317_150502_579_Dut1.7.log

[& 20250317_150502_579_Dut1.8.log

[&f 20250317_150502_580_Dut1.4_PASSED.log
@ results_2025_03_17.csv

[&f 20250317_150416_237_Dut1.1.log

[&f 20250317_150416_237_Dut1.2.log

[& 20250317_150416_237_Dut1.3.log

[&f 20250317_150416_237_Dut1.4.log

[& 20250317_150416_240_Dut1.5.log

[&f 20250317_150416_246_Dut1.6.log

[&f 20250317_150416_311_Dut1.7.log

[& 20250317_150416_401_Dut1.8.log

Figure 97. Example of the log folder contents
7. DUT Log viewing

The log file for each DUT contains a detailed log of the test process and the test results. It can be found in the
logs folder or by clicking the DUT tile at the completion of the test process.

A header is included in the log file providing details about connectivity PLT hardware and the software. It
includes the firmware and software versions, the station name and test dates and times. It also provides
information about DUT, such as the physical connection to the Connectivity PLT hardware and the virtual COM
port used, the serial number and BD address assigned. See Figure 98.
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Softuarellame: Renesas_Connectivity PLT_CoreService.exe

SoftwareVersion: ©.2.8.1080
Date: 2025-04-04
CommunicationInterfaceName: TBA
BleAddress: 80:EA:CA:00:00:00
TestStationId: 81
Serialllumber: 483000008
DuthNumber: 1.1

StartTime: 19:21:51.845
EndTime: 19:22:21.841

Disconnect DUT interface from PC. Close comnection in FPGA and close PC operating system handlers

| <time> | <operation> |<action> |<result> |<info>
RftulistGet Initialized Pass
RftulistGet Started Pass
RftulistGet Ended Pass
RftuBlelistValidate Initialized Pass
RftuBlelistValidate Started Pass
RftuBlelistValidate Ended Pass
DutPowerDisable Initialized Pass
DutPowerDisable Started Pass Switch off DUT VBAT power
DutPowerDisable Ended Pass
P1tBoardSeriallunberGet Initialized Pass
P1tBoardSeriallunberGet Started Pass
P1tBoardSeriallunberGet Ended Pass Serialnumber=[20322050-3055-dbda-2039-363236303331]
PltBoardFtdilnit Initialized Pass
PltBoardFtdiInit Started Pass
P1tBoardFtdilnit Ended Pass
DutEnumerate Initialized Pass
DutEnumerate Started Pass
DutEnumerate Ended Pass Communication interface found=[COMS]
DutCommsInterfacelpdate Initialized Pass
DutCommsInterfacelpdate Started Pass Communication interface is=[COMS]
DutCommsInterfacelpdate Ended Pass Communication interface is=[COMS]
RftuBleEnumerate Initialized Pass
RftuBleEnumerate Started Pass
RftuBleEnumerate Ended Pass
DutCommsConnect Initialized Pass
DutCommsConnect Started Pass Connect DUT interface to PC, through the FTDI and FPGA
DutCommsConnect Ended Pass
DutCommsDisconnect Initialized Pass
DutCommsDisconnect Started Pass
DutCommsDisconnect Ended Pass
P1tBoardFpgaSpiConfiguration Initialized Pass
P1tBoardFpgaSpiConfiguration Started Pass SPI bits per transfer-[8]. Clock mode=[PolaritylowPhaselow]. Frequencykhz-[4e@]
PltBoardFpgaSpiConfiguration Ended Pass
Ina231Init Initialized Pass
Tna231Init Started Pass
Tna231Init Ended Pass
Delay Initialized Pass
Delay Started Pass Delay=[160]ms
Delay Ended Pass
P1tBoardVoltageVddioSet Initialized Pass

Figure 98. DUT log example

For the DUTSs that have passed all tests, the log file is renamed with the word *_PASSED" at the end for
easier retrieval.

The Log file is created at the beginning of each test, containing only the header and all information available
at the time of creation. As the device testing progresses, the file is updated with the status of each test
including information about the DUT and a timestamp of the event. After the tests finish the header is
updated with the end time of the test and the firmware versions, which were retrieved during testing.

CSV Log viewing

In addition to the individual DUT logs all results are summarized in a continuous CSV log file. The CSV logs
are located in the same folder as the DUT logs and are rotated in a daily basis. Every CSV file has a
filename indicating the date created, for example "results_2024_10 15.csv".

9.3 Error Handling

Connectivity PLT switched to a demo mode when various configuration and hardware issues occur. Demo mode
has no functionality, it only displays a basic setup screen, Figure 101.

Figure 99. CSV log example (part 1)

2 Pass ¥

Pass -36.86 Pass Pass Pass
Fass Pass Pass

Pass 55.29 Fass Pass Pass

Figure 100. CSV log example (part 2)
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«¢  Renesas - Connectivity PLT - v_02.0.500
File Run Settings View

SN: Demo mode SN: Demo mode SN: Demo mode SN: Demo mode
BDS: Demo mode BDS5: Demo mode BDS: Demo mode BDS: Demo mode

Demo: mode Demo: mode Demao: mode Demo: mode
L Operation Elapsed Time {sec.ms) Suatus Result
1 Demo Test 1 000.000 Not started nfa
H Demo Test 2 000.000 Not started nfa
3 Demo Test 3 000.000 Not started nfa
4 Demao Test 4 000000 Not started nfa
5 Demao Test 5 000,000 Not started nfa
3 Demao Test 6 000,000 Not started nfa
7 Demo Test T 000,000 Mot started na
8 Demo Test & 000,000 Mot started na

Demo mode

RENESAS 1C: DA14531_01000FX2 Test runs: 15 Passed: Faited: Totak Remaining: 000000 @ ® & @

Figure 101. Demo mode

In some cases where there are issues in the initialization, a reload of the configuration might help resolve them.
To reload the configuration, go to File> Reload Configuration or by press F5. Common causes of a failed
initialization are communication errors between the different services that can happen on the first run of the
application or connectivity issues with hardware. If a reload of the configuration doesn’t solve the issue, check
hardware connectivity and that the Connectivity PLT Core Service and Connectivity PLT Database Service are
running.

Error X

No PLT hardware connected.

Application will continue in DEMO mode.

Figure 102. Hardware communication error
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Renesas - Connectivity PLT - v_0.2.0.100 X

Database communication error.

l h

~ Error Details: [TimeoutError] [DeviceStatisticsError]
Please ensure that the database service is up and running
Check the windows event manager if running as a windows
service for service name Renesas Connectivity PLT Database
Service

or the CLI window if running the
Renesas_Connectivity_Pit_Database_Service.exe

Figure 103. Database communication error

Error X

. Communications initiation error.

Application will continue in DEMO mode.

Loading...

Figure 104. Core Service communication error

Renesas - Connectivity PLT - v_0.2.0.100 X

A Problem with the operations configuration.
J_IA Please check the operations configuration.

Application will continue in DEMO mode,

Figure 105. Operations configuration error
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10. Connectivity PLT CLI Application

The Connectivity PLT CLI application (Renesas Connectivity PLT Cli.exe)is a command line Interface

application with functionality and features

similar to the ConnectivityPLT Application. In addition to the standard

tasks for starting and monitoring the test process — based on the same configuration structure — there are
additional commands available that can aid interoperability with other applications.

The application can be started from the start menu shortcut or by executing

Renesas Connectivity PLT Cli.exe in the installation folder. A command menu is displayed when the
application is started with no parameters Figure 106. All the commands stated in this menu can also be used as
parameters to automatically execute from the command line.

Renesas - Connectivity PLT CLI - v_0.2.0.100

Renesas - Connectivity PLT CLI -

Commands Description

ication
-3 i execution
- First S/N for the DUTs'

<First DUT S/N>

<P1tBoardAddress>
<DutId>

DUT MCU
> Run multiple
<Repetitions> - Number of ru

<Number of DUTs>

> Get RFTU status update

--> Print this help
--> Exit

v_0.2.0.100

full DUT log file path
T board addre

ith CoreSe
set to test.

from the DIP switches (1-4)

Integer (1-1000000)
le DUTs information from the database
Integer (1-100)

Figure 106. Execution CLI start screen

Table 41. CLI commands

Command Arguments Description
£ - Establishes communication with CoreService.
s First DUT serial number Starts the test sequence.
1 <PltBoardAddress> <Dutld> | Returns the full log file path of a specific DUT.
Log files are accessible only after running the test sequence.
o - Returns the operations test sequence.
The operations list can be configured on
Renesas_Connectivity PLT_Configuration.
r - Returns the overall statistics: total devices, remaining devices, passed
and failed DUTSs.
- Returns the MCU name.
m <Repetitions> Runs the test sequence on repeat, according to the number of repetitions
entered.
d <Number of DUTs> Gets the next available DUT information from the database (S/N and BD
Address).
- Gets the RFTU status (name, type, activity, connection).
- Returns the menu options.
e - Exits the application.
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11. Connectivity PLT Core Service

The Connectivity PLT Core Service is the central component of the PLT system and hosts a WebSocket service
used by client applications, including the Connectivity PLT application and the Connectivity PLT CLI.

This service must be installed on the Windows machine that is directly connected to the Connectivity PLT
hardware via USB. The Core Service can operate in two modes:

= As a Windows Service — runs in the background automatically with no user interaction required.
= As a CLI Application —runs in a command-line interface for manual control and special functions.
Under normal circumstances, the service runs silently in the background, requiring no user interaction. However,

for advanced tasks or special operations within the Connectivity PLT system, the service must be run in CLI
mode to provide an interface for these functions.

11.1 Operation in Service Mode

In Service mode, the Connectivity PLT Core Service acts as the link between the hardware and the user
applications, while also serving as the executor for all operations. When a request is received from a client
application, the service loads the relevant configuration files that define the parameters for the requested
operation.

In addition to handling direct communication with the hardware, the service is responsible for the detection,
configuration, and initialization of Connectivity PLT boards, RFTUs, and DUTSs.

The Core Service remains idle until a client connects and begins issuing commands. Once a request is received,
the Core Service executes the required operations, providing real-time updates to the client throughout the
process. Upon completion, it returns the final results to the client. The operations’ sequences depends on the
parameters and commands listed in the configuration files and does not depend on the continued commands
form the client.

The Connectivity PLT Core Service communicates to the user front end (graphical or CLI) using messages.

Both request and reply messages consist of the Message Type ID field and parameters field. The Type Id field is
an integer number, identifying the type of data. This field has the same value for both request and reply to
messages.

Table 42 shows the requests and the corresponding reply messages supported by the Core Service.

Table 42. Core service messages

Message Type Message Type ID Description

Start Test 2 CoreService starts test execution

Dut Status Update 10 DUT status update info is sent to the Client

Rftu Status Update 11 RFTUs' status update info is sent to the Client

PltBoard Configuration 14 PLT Boards Configuration info is sent to the Client

Dut Log FilePath 15 DUT log file path info is sent to the Client

Operations 16 Operations list info is sent to the Client

Device Statistics 17 Device Statistics info from the Database is sent to the Client
Dut Mcu Name 18 The name of the DUT's MCU is sent to the Client

Device Info 19 Device info list from the Database is sent to the Client

Table 43 shows a list of error messages.

Table 43. Core service error messages

Error Message Error ID Description
NoError 0 Successful request, no error returned from CoreService.
NoPItBoardError 1 No connected PLT board found.
PltBoardNumberError 2 Error in the number of PLT boards connected.
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Error Message Error ID Description

PltBoardAddressingError 3 Error in PLT Boards addressing. Probably a misconfiguration of the PLT
boards' DIP switches.

DutDatabaseError 4 Error of the Database communication.

UsbChainError 5 Error in the PLT board daisy chaining setup.

DutLogFilePathError 6 Error in retrieving the DUT log file path.

OperationsError 7 Error in getting the Operations list.

StartTestsError 8 Error when attempting test execution.

TimeoutError 9 Timeout error in the communication between the client and the server.

CommesinitError 10 Error of CoreService - PLT Client application connection.

DeviceStatisticsError 11 Error in retrieving Device Statistics from the Database.

DutMcuNameError 12 Error when attempting to get the MCU name of a DUT.

DevicelnfoError 14 Error in retrieving Device Info from the Database.

RftuConfigurationError 15 Error in the configuration of the RFTUs.

RftuConnectionError 16 Error of RFTU connection.

SerialNumberNotFoundError | 17 Error in getting a given Serial Number from the Database.

OtherError 13 Other error cases, not described above in this table.

11.2 Operation in CLI Mode

If the Connectivity PLT Core Service has been installed as a windows service (see section 6.2) it is required to
stop the windows service before starting it in CLI mode. This can be done through the Connectivity PLT Service
Agent or any other of the standard Windows methods of starting and stopping services (Services Application,
PowerShell, Command prompt). The service name is Renesas Connectivity PLT CoreService.

The Core Service can be started through the shortcut in the start menu or by launching command prompt and
executing Renesas Connectivity PLT CoreService.exe CLI within the installation folder, note the additional
parameter CLI.

Note that while in IDLE state, a client can connect to the Core Service same as if it was running in the
background service, Figure 107.

Many of the functions at this stage fall outside the scope of this user manual as they are mainly used for
development purposes. All the user functionality can be accessed through the dedicated Connectivity PLT CLI
application (see Section 10).
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Renesas - Connectivity PLT CoreService - v_0.2.0.100 - a X

Figure 107. Core Service in CLI mode initial screen

Running the Core Service in CLI mode allows attaching a dedicated companion board to each Connectivity PLT
main board to perform self-testing and calibration. Once the companion board is attached the test process can
be initiated by the Core Service in CLI mode.

Following the main screen, type Companion to enter the companion boards test menu. Following this type
StartTests 1 to start the test process. Note the parameter 1 is the number of iterations to perform, Figure 108.

Renesas - Connectivity PLT CoreService - v_0.2.0.100 - O X

piComman
DutLogging

Description

Start companion t dure and execute in a loop for as many runs specified

<NumberOfRuns>
> Print this help
Go b to module lection
> Exit

» StartTests 1

Figure 108. Companion board tests

The Core Service runs through a number of tests as defined in the CompanionTests.json in the configuration
files folder. Following the completion of the test process a pass/fail message is displayed. Note that the pass/fail
criteria can be adjusted depending on the standards of the production line.
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12. Connectivity PLT Service Agent

The Connectivity PLT Service Agent is a small application designed to be present in the system tray to provide a
quick way to start and stop the Connectivity PLT windows services as well as offer a live real time log of the
Connectivity PLT Core Service execution. The application is installed automatically, and a shortcut is placed in
the windows all-users start-up folder, so that it automatically starts after a reboot of the system.

The Service Agent can be started manually from the start menu or automatically during windows start. The tray
icon is located either directly on the visible tray or on the extended tray which can be shown by clicking on the
tray icon expansion arrow Figure 109.

e & o

Figure 109. Service Agent Icon

By clicking the icon, the Service Agent menu is shown where the Core Service and Database services can be
started and stopped, as well as a live view of the Core Service Log can be started, Figure 110.

Start CoreService
Stop CoreService
g Wiew Coreservice Console
T Start Database Service
Stop Database Service
b Exit

Figure 110. Service Agent Menu

The Core Service Console can be used to monitor the communication between the Connectivity PLT application
and the Core Service as well as the status of the operations, Figure 111.
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Renesas Connectivity PLT Service Agent n

cog

WebSocket connection : 0 §7942/ws://
ceStatisticsGet]

)0/PltWebSocketService
Received command from Ws client: [D

Received message type
Sending reply data to
Data sent to client

Received command from
Received message type
Sending reply data to

17 -DeviceStatistics Get
client...

Ws client: [PltBoardConfiguration]
14 - PltBoardListCor
client...

iguration Get

Data sent to client
Received command from Ws client: [Du:chHameGetﬂ
Received message type 18 - DutMcuNameGet
Sending reply data to client...
Data sent t« lient
Received command from Ws client: [Operat
Received message type l€é -Operations Get
Sending reply data to client...
Data sent to client
Received command from Ws client:
Received message type ll - CoreRftuStatusUpdate Get
Plt Num [0] Plt Address [1]
—— RFTU[RFIU Blel] -> Enabled - [Connected]
[First]
RFTU[RFIU Blel]
RFTU[RFIU Ble
== RFTU[RFIU Ble3]
Sending reply data
Data sent to client

CoreRftuStatuslUpdate]

- BleVersion=[11.0.1.0], AppVersion=[PLT_v4.€.0] on COM7€ for PLTs

» Disabled - [Disconnected]
Disabled - [Disconnected]
Disabled - [Disconnected]
client...

Figure 111. Service Agent Core Service log view
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13. Connectivity PLT Firmware Update Application

The Connectivity PLT Firmware Update application (Renesas Connectivity PLT Firmware Update.exe)is a
tool to update the SPI Flash memory of the MCU and the FPGA.

NOTE

For PLT Firmware Update Application to work, the SAM-Ba driver should be installed. See section 6.4.

RENESAS - CONNECTIVITY PLT FIRMWARE UPDATE - V_1.0.0.0

@ MCU Update FPGA Update

Scan for devices, then choose the Firmware bin file and press Program

Scan for Devices J

Devices:

Firmware file:

Program J

Log:

Clear Log I

Figure 112. Firmware update application initial screen

13.1 MCU Update
To update MCU firmware:

1. Inthe top of Renesas — Connectivity PLT Firmware Update window, select MCU Update, and then click

Scan for Devices (Figure 112).

2. If the hardware is connected correctly, you should see from one to four USB-10 devices corresponding to

each connected PLT board, see Figure 113.
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REMESAS - CONNECTIVITY PLT FIRMWARE UPDATE - V_1.0.0.0

@ MCU Update FPGA Update

Scan for devices, then choose the Firmware bin file and press Program

Scan for Devices

Devices:

USB-I0 Device 0 - 20322050-3055-4b4a-2039-303037303239

Firmware file:

Program J
Log:

Scanning for devices...

Found 0 Sam-Ba (unprogrammed) devices
Found 1 USB-IC (programmed) devices

Clear Log |

Figure 113. Device detection
Next specify the Firmware file, click the browse button (three dots), and then select the appropriate file to
flash, see Figure 114.

RENESAS - CONNECTIVITY PLT FIRMWARE UPDATE - V_10.00

®) MCU Update FPGA Update

Scan for devices, then choose the Firmware bin file and press Program

Scan for Devices

Devices:

USB-IC Device 0 - 20322050-3055-4b45-2039-303037303239

Firmware file:

+ Open X
4|« Firmware » PlhtBoard » At91Sam3ude v @ Search At91Sam3ude £
- Organize + Mew folder =~ m @
s B Rencsa MNeme Date modified Type Size
Program 0 at¥1sam3ude-flash_v.1.24.1 4.bin 23/12/2024 11:20 am BIN File [
~ @ ThisPC
Log: > @300t
Scanning for devices.. ’ -Desk“v . s
Found 0 Sam-Ba (unpregrammed) devices ~ = na.
Found 1 USB-1O (programmed) devices e

V‘ binary files (.bin) (*.bin)

ot

Clear Log

Figure 114. Firmware update file browse
4. Click Program. See Figure 115 and Figure 116.
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RENESAS - CONNECTIVITY PLT FIRMWARE UPDATE - V_1.0.0.0 RENESAS - CONNECTIVITY PLT FIRMWARE UPDATE - V_1.00.0

@ MCU Update FPGA Update @ MCU Update FPGA Update
Scan for devices, then choose the Firmware bin file and press Program Scan for devices, then choose the Firmware bin file and press Program
Scan for Devices J Scan for Devices J
Devices: Devices:
USB-10 Device 0 - 20322050-3055-4b4a-2039-203037303239 USB-IO Device 0 - 20322050-3055-4b4a-2039-203037303239
Firmware file: Firmware file:

Ch\Renesas Electronics\Renesas Connectivity PLTVFirmwarg\PitBoard\At915am ude\atdsar CA\Renesas Electronics\Renesas Connectivity PLT\Firmware\PltBoard\At915am3ude\atdlsar . .. I

Program Program J
Log: Log:
Scanning for devices.. Scanning for devices... -
Found 0 Sam-Ba (unprogrammed) devices Found 0 Sam-Ba (unprogrammed) devices
Found 1 USB-I0 (programmed) devices Found 1 USB-I0 (programmed) devices
Firmware binary file set to: C:\Renesas Electronics\Renesas Connectivity PLT\Firmware\PltBoard Firmware binary file set to: C:\Renesas Electronics\Renesas Connectivity PLT\Firmware\PltBoard
“At815am3ude\atdlsam3ude-flash_v.1.24,1.4.bin YWAt915am3udetatd 1zam3ude-flash_v.1.24.1.4.bin
Starting update...

Scanning for devices...

Found 0 Sam-Ba {unprogrammed) devices

Found 1 USB-I0 (programmed) devices

[FwUpdate] Started: Will update MCU on PLT board=([0 -
20322050-3055-4b4a-2039-303037303239] using firmware file=[C/\Renesas Electronics

“Renesas Connectivity PLT\Firmware\PltBoard\At915am3ude\atd1sam3ude-flash_v.1.24.1.4.bin]

Clear Log Clear Log I

Figure 115. Firmware update - .bin file loading Figure 116. Firmware update - Programing

5. Check the log for errors.
Example log is shown in Figure 117.
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Ecanning for devices...

Found @ Sam-Ba (unprogrammed) devices

Found 1 USB-IO (programmed) devices

Starting update...

Scanning for devices...

Found @ Sam-Ba (unprogrammed) devices

Found 1 USB-IO (programmed) devices

[Fulpdate] Started: Will update MCU on PLT board=[0 - 28322858-3055-4b42-2039-383037383239] using
firmware file=[C:\Renesas Electronics\Renesas Connectivity PLT\Firmware\PltBoardiAt91Sam3ude
\at91lsam3ude-flash_v.1.24.1.4.bin]

[Fulpdate] BootFromRomStarted: Configuring boot from ROM, erasing flash and reseting...
[Fulpdate] BootFromRomCompleted: Completed boot from ROM and reset

[FwUpdate] FlashingStarted: Starting flashing...

[Fulpdate] Message: Found SamBa devices:

[Fulpdate] Message: COM3 - AT91 USB to Serial Converter (COM3)

[FuUpdate] Message: Will update SamBa device: COM3 - AT91 USB to Serial Converter (COM3)
[Fulpdate] SamBaScriptMessage: "arguments:"

[Fulpdate] SamBaScriptMessage: Prog uli_with_Sam-Ba.cmd

[Fulpdate] SamBaScriptMessage: "C:\Renesas Electronics‘\Renesas Connectivity PLT\Firmware\PltBoard
\At91Sam3udel\at9lsam3ude-flash_v.1.24.1.4.bin"

[Fulpdate] SamBaScriptMessage: COM3

[Fulpdate] SamBaScriptMessage: "C:\Program Files (x86)‘\Atmel\sam-ba_2.18\sam-ba.exe"
[Fulpdate] SamBaScriptMessage: ECHO is off.

[FuUpdate] SamBaScriptMessage: "sam-ba exit code™ 1

[Fulpdate] Message: Mcu Update Successful

Scanning for devices...

Found @ Sam-Ba (unprogrammed) devices

Found 1 USB-I0 (programmed) devices

Starting update...

Scanning for devices...

Found @ Sam-Ba (unprogrammed) devices

Found 1 USB-I0 (programmed) devices

[Fulpdate] Started: Will update MCU on PLT board=[@ - 28322858-3055-4b4a-2039-383037383239] using
firmuare file=[C:\Renesas Electronics\Renesas Connectivity PLT\Firmware\P1ltBoard\At915am3ude
\at91lsam3ude-flash_v.1.24.1.4.bin]

[FuUpdate] BootFromRomStarted: Configuring boot from ROM, erasing flash and reseting...
[Fulpdate] BootFromRomCompleted: Completed boot from ROM and reset

[Fulpdate] FlashingStarted: Starting flashing...

[Fulpdate] Message: Found SamBa devices:

[FuUpdate] Message: COM3 - AT91 USB to Serial Converter (COM3)

[Fulpdate] Message: Will update SamBa device: COM3 - AT91 USB to Serial Converter (COM3)
[Fulpdate] SamBaScriptMessage: "arguments:”

[Fulpdate] SamBaScriptMessage: Prog uli_with_Sam-Ba.cmd

[FuUpdate] SamBaScriptMessage: "C:‘\Renesas Electronics\Renesas Connectivity PLT\Firmware\PltBoard
VAt915am3udetat9lsam3ude-flash_v.1.24.1.4.bin"

[Fulpdate] SamBaScriptMessage: COM3

[FuUpdate] SamBaScriptMessage: "C:\Program Files (x86)\Atmel\sam-ba_2.18%sam-ba.exe"
[Fulpdate] SamBaScriptMessage: ECHO is off.

[Fulpdate] SamBaScriptMessage: "sam-ba exit code™ 1

[Fulpdate] Message: Mcu Update Successful

Figure 117. Example for firmware update log

13.2 FPGA Update

To update FPGA, follow the same steps as for the MCU update but instead select FPGA Update and the
appropriate .hin file.
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Status Definitions

Status Definition

DRAFT The content of this document is under review and subject to formal approval, which may result in modifications or additions.
APPROVED The content of this document has been approved for publication.

or unmarked

RoHS Compliance

Renesas Electronics’ suppliers certify that its products are in compliance with the requirements of Directive 2011/65/EU of
the European Parliament on the restriction of the use of certain hazardous substances in electrical and electronic equipment.
RoHS certificates from our suppliers are available on request.
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IMPORTANT NOTICE AND DISCLAIMER

RENESAS ELECTRONICS CORPORATION AND ITS SUBSIDIARIES (“RENESAS”) PROVIDES TECHNICAL
SPECIFICATIONS AND RELIABILITY DATA (INCLUDING DATASHEETS), DESIGN RESOURCES (INCLUDING
REFERENCE DESIGNS), APPLICATION OR OTHER DESIGN ADVICE, WEB TOOLS, SAFETY INFORMATION, AND
OTHER RESOURCES “AS I1S” AND WITH ALL FAULTS, AND DISCLAIMS ALL WARRANTIES, EXPRESS OR IMPLIED,
INCLUDING, WITHOUT LIMITATION, ANY IMPLIED WARRANTIES OF MERCHANTABILITY, FITNESS FOR A
PARTICULAR PURPOSE, OR NON-INFRINGEMENT OF THIRD-PARTY INTELLECTUAL PROPERTY RIGHTS.

These resources are intended for developers who are designing with Renesas products. You are solely responsible for (1)
selecting the appropriate products for your application, (2) designing, validating, and testing your application, and (3)
ensuring your application meets applicable standards, and any other safety, security, or other requirements. These resources
are subject to change without notice. Renesas grants you permission to use these resources only to develop an application
that uses Renesas products. Other reproduction or use of these resources is strictly prohibited. No license is granted to any
other Renesas intellectual property or to any third-party intellectual property. Renesas disclaims responsibility for, and you
will fully indemnify Renesas and its representatives against, any claims, damages, costs, losses, or liabilities arising from
your use of these resources. Renesas' products are provided only subject to Renesas' Terms and Conditions of Sale or other
applicable terms agreed to in writing. No use of any Renesas resources expands or otherwise alters any applicable
warranties or warranty disclaimers for these products.

(Disclaimer Rev.1.1 Jan 2025)

Corporate Headquarters Contact Information
TOYOSU FORESIA, 3-2-24 Toyosu For further information on a product, technology, the most
Koto-ku, Tokyo 135-0061, Japan up-to-date version of a document, or your nearest sales

office, please visit www.renesas.com/contact-us/

www.renesas.com

Trademarks

Renesas and the Renesas logo are trademarks of Renesas
Electronics Corporation. All trademarks and registered
trademarks are the property of their respective owners.

© 2025 Renesas Electronics Corporation. All rights reserved.
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