RE NESAS Application Note

RAZ2E1 Group

Examples of 10-Link Solutions

Introduction

This application note describes a sample application to realize 10-Link communication with RA2E1 using the
Evaluation Kit for RA2E1 Microcontroller Group (EK-RA2E1), IA Sensor Network Connector Board,
ZSSC3240 Evaluation Board, and EK-RA2E1 Change Board. 10-Link is a communication technology for
sensors and actuators that complies with IEC61131-9. For 10-Link communication, the 10-Link stack
manufactured by TMG is used.

Target Device
e RA2E1, ZIOL2401 (IO-Link PHY), ZSSC3240

When applying this application note to other microcontrollers, modify any applicable configurations and
settings according to the specifications of the microcontroller and evaluate any differences thoroughly.
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1. Overview

This application note describes how to realize 10-Link communication using IO-Link stack manufactured by
TMG.

In this example, EK-RA2E1 board and IA Sensor Network Connector Board are used as 10-Link devices,
and 10-Link-Master02-USB manufactured by Pepperl + Fuchs is used as 10-Link master. For communication
with the 10-Link master, "IO-Link Device Tool V5.1 - PE" provided by TMG is used. "IO-Link Device Tool
V5.1 - PE" is an application software that runs on a Windows PC.

10-Link
Device Tool

USB I

IO-Link-Master02-USB

10-Link
EK-RAZ2E1 Change board
12C SPI
ZSSC3240EVB EK-RA2E1 IA Sensor Network
Connector Board b
RA2E1 Z10L2401

SSCSENSOR
REPBDV2P0O

Figure 1. System Configuration in this Application Note
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2. Confirmed operation environment

The confirmed operation environment is shown in Table 1. The configuration of the device is described in

section 3 Hardware .

Table 1. Development Environment

Item Description

CPU board EK-RAZ2E1 board

MCU R7FA2E1A92DFM

IDE Renesas e? studio 2022-04 (22.4.0)
Tool Chain GCC ARM Embedded 10.3.1.20210824
FSP 3.7.0

Library IO-Link stack manufactured by TMG
Emulator SEGGER J-Link OB

I0-Link communication board

IA Sensor Network Connector Board (RTKOEF0085B00001BJ)
It is connected to the EK-RA2E1 board and operates as an |O-Link
device.

IO-Link Line Driver

ZI0L2401

I0-Link Master

Pepperl+Fuchs 10-Link-Master02-USB
Device Type Manager?

IO-Link Tool IO-Link Device Tool V5.1 — PE
Host PC for 10-Link Tool Windows10 Professional
ZSSC3240EVK ZSSC3240 Evaluation Kit
ZSSC3240EVB SSC evaluation board with ZSSC3240
SSCCOMMBOARDV4P1C CB (SSC communication board)
CB H/W Version (SSC CB V4.1)
CB F/W Version (V4.19 © ZMD AG 2020 — CB || SVN: 11903)
* This board is included in the ZSSC3240EVK, but is not used in this
application. The EK-RA2EL1 board is the pipe for communication
between the PC and the ZSSC3240EVB.
SSCSENSORREPBDV2P0 SRB (Sensor Replacement Board)
ZSSC GUI ZSSC3240 Evaluation Software (manual COMport selection,

recommended for older PC) v3.02

EK Change Board
EX-EK-RA2E1

It connects EK-RA2E1, ZSSC 3240EVB, and IA Sensor Network
Connector Board.

USB-SERIAL conversion cable

FT232RL built-in USB-SERIAL conversion cable

Note!: If 10-Link-Master02-USB is not detected in the 10-Link Device Tool master search (section 6.5),
reinstall the software “Device Type Manager”.

RO1AN6293EJ0100 Rev.1.00
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3. Hardware Configuration

This application uses the I0-Link master and 10-Link device. 10-Link master is composed of Pepperl+Fuchs
I0-Link-Master02-USB, and 10-Link device is composed of ZSSC3240 Evaluation Board, EK-RA2E1 Board,
IA Sensor Network Connector Board and EK-RA2E1 Change Board to connect them. The connection of
each board is shown below.

IO-Link-Master02-USB

DC 24V

USB
Cable

M12 Cable
(IO-Link)

Windows® 10
TMG Device Tool

IA Sensor Network
Connector Board

y7rrde

ZSSC3240EVB
+
SSCSENSORREPBDV2PO EK Change Board EK-RA2E1 Board
Figure 2. Hardware Configuration
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3.1 IO-Link Master
In this application note, Pepperl+Fuchs |O-Link-Master02-USB is used.

Figure 3. 1-O Link Master Connector Description
Connect DC 24V to DC jack for power supply, and the USB cable to the USB terminal.
Connect 10-Link cable M12 to the connector.

3.2 1A Sensor Network Connector Board (IO-Link Communication Board)
This board supports "lO-Link", "RS485" and "CAN", but only "IO-Link" will be used in this application note.

Power is supplied from the 10-Link master board through the 10-Link cable.
Jumper is set to JP1: 1-2 and JP2: Open.

Figure 4. 10 Link Communication Board

Note: Connecting the M12 cable to the 10-Link communication board while power is supplied to the 10-Link
master may damage the 10-Link communication board. M12 cable connection to the 10-Link
communication board should be made with no power supplied to the I1O-Link master.

R0O1AN6293EJ0100 Rev.1.00 Page 6 of 76
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3.3 EK-RA2E1 Board

Write the sample project firmware to this board to control the measurement with ZSSC and 10-Link
communication with the 10-Link master.

MCU

CURRENT

3
Ll

Figure 5. EK-RA2E1 Board
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3.4 ZSSC3240 Evaluation Board

The ZSSC3240 Evaluation Board (hereafter referred to as “ZSSC EVB”) and the Sensor Replacement board
(hereafter referred to as SRB) are used. There are three types of communication methods, 12C, SPI, and
OWI, but in this application note, only 12C is covered.

To use the ZSSC EVB with 12C, connect 1-2 of J21/J22 to the jumper on the board.

SR

-

Figure 6. ZSSC3240 Evaluation Board (I12C Setting)

3.5 EK-RAZ2E1 Change Board

This conversion board is used to connect [ZSSC3240 Evaluation Board] [EK-RA2E1 Board] [IA Sensor
Network Connector Board].

The power is supplied from the 10-Link communication board through the I/F connector, and the ZSSC EVB
is also powered from this board. The EK-RA2E1 board can also be powered by connecting the 5V service
output of this board to the + 5VIN terminal of the EK-RA2E1 board by cable.

o

-
ool

| .
CCEATTENTION
o EIENVE. FRLC
- * PR Has
= ELECTRON
SENSITIVE
DEVICFS

HADE M JAPAN

5V service output

RTKOEFO0BSB0400 B EX- K-RAZEL

Figure 7. EK-RA2E1 Change Board
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3.6 Power supply

The power supply to each board is supplied from the I10-Link-Master02-USB through the 10-Link M12 Cable.

10-Link-Master02-USB

| DC24V I

*+5\HN

5.0 ﬁ (TPT)
oy ] [

M12 Cable
(10-LINK)
I vbD L4
Isolationl Isolation
V5 vi2[ | pe/be I line
=
12v
DC-Jack
IA Sensor Network VDD _CPU
Connector Board +
I = 5V service power
| BV ]
ZSSC324xEVB —
- EK Change Board | pe/pe '|
SSCSENSORREPBDV2P0 3.3V
Pizv | | 13V
P12V 1 | | I
KSl2v L‘: i KS12V ON
KS12V - | )
. %! : llis:elatmn cPU
-« LDO
Py Kssv E | kssv on
I
KS5V - T |_‘ |
1 EK-RA2E1 Board
|
12v
DC-Jack

Figure 8. Power Supply
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3.6.1 Connect the 5V Service Power Supply
Connect 5V(TP7) on the conversion board to +5VIN(TP7) on the EK-RA2E1 Board to supply power to the EK-

RAZ2E1 Board.

5V service power supply

EK Change Board EK-RAZE1 Board

Figure 9. Connect the 5V Service Power Supply
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4. Sample Application Overview

The 10-Link device used in this sample application is equipped with a smart sensor profile and receives
information about switching modes and thresholds through a teaching process. The 10-Link device executes
the measurement and threshold judgment periodically (once every 100 ms) and sends the information to the
master via 10-Link communication. The information to be sent (process data) consists of measurement
values and switching states (threshold judgment results).

For more information on the smart sensor profile, please refer to the documentation related to the 10-Link

smart sensor profile, which can be downloaded from https://io-link.com/en/.

This is an overview of the software components that make up the sample application.

Application
main.c IOLink ZSSc.C uart.c
Main.c
application.c i2c.c r_led _api.c
FSP
AGT 12C UART
O-Link
Stack library

I/0O Ports Flash

Figure 10. Software Components

RO1AN6293EJ0100 Rev.1.00
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4.1 Overview of the Overall Processing Flow
The processing flow of the sample application is described.

= Data Flow [ ] software Process
—»  Software Flow D Peripheral Function

[l:l] Subroutine Ej Buffer Memory

Legend

Initialization

Cyclic processing

B
>
iolink_main )
A
STACK_Run

10-Link stack
processing

1) .
S — 10-Link
A

sclo processing

AL_SetinputReq ZIOoL
write in | sy [
Send (process data)

apl_main

v Receive <
UART_Command_Check I SCi1 7SSC

Command check for S S —— (UART)

UART Send buffer b

-/

UART_Command_Execute
Execute UART
command

UART command
received?

__  Application
7SSC processing
3240

ZSSC_measurement
Measure zssc

}

App_SensorValue
Generate Process
Data, Teaching

process d (1)

R_LED_Control \

LED turns on/off
according to the
measurements

Measurement

Switching status

/1]

A

Figure 11. Processing Flow of the Sample Application
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The outline of each process is described as follows:

1. Initialization
Initializes 10-Link, UART, 12C, and resets ZSSC. It also reads ZSSC NVM data and stores it in a variable.

2. 10-Link communication processing
A. Run STACK_Run (iolink_main)
Execute STACK_Run, which is the API provided by the 10-Link stack.

B. Process data writing process
Execute AL_SetIinputReq, which is the API provided by the IO-Link stack. Pass a pointer to the
process data as an argument.

3. Application processing
A. Execution of UART command reception check function (UART_Command_Check)
Check UART command reception.

B. State transition depending on whether UART commands are received
If a command is received, the UART_Command_Execute function is executed to process the UART
command.
If the UART command is an NVM setting command, the NVM data is read and stored in a variable.

C. Measurement processing
If UART command is not received, zssc_measurement is called and ZSSC measurement is executed.
If a measurement command has been received from ZSSC GUI, it issues a measurement command
in UART_Commnad_Execute and executes the measurement.
In either case, the measurement result is stored in a global variable (measurement).

D. Generate Process Data, Teaching process (App_SensorValue)
Generates process data from the measurements.
If the Teaching command is being executed, a parameter check is performed, and if it is outside the
valid range, the Teaching command fails. If it is within the valid range, the Teaching command
succeeds and the SP1 or SP2 setting value is updated according to the command.

The switching state is judged based on the operation mode and the measurements. when the
Teaching command is being executed (Teach_Result is other than IDLE or SUCCESS), the switching
state is not judged and the switching state is OFF.

If ConfigLogic (logical setting of the switching state) is set to Inverted, the switching state bit is
inverted.

For details of this process, refer to section, 4.2 Flowchart of App_SensorValue Function.

E. LED on/off (R_LED_Control)
Pass the switching status to the argument of R_LED_Control. If the switching status is ON, the LED is
turned on; if OFF, the LED is turned off.

4. Cyclic processing
Return to step 2 and repeat the cyclic processing.

RO1AN6293EJ0100 Rev.1.00 Page 13 of 76
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4.2 Flowchart of App_SensorValue Function
The flowchart of the App_SensorValue function is shown in Figure 12.

( App_SensorValue ) Argument: sensorValue (the measurements)

Preprocessing Set initial value (false) for return value ret (switching state)

Preprocessing

Generate Process Data

Execution status of
TeachingCommand

_
SP1is running
No
SP2 is measured
or less?
Yes
PM_LocalStart
Start changing parameters
Normal end?
SP1
\ 4 ~— Teaching
. . processing
Set the result of the Teaching Set the result of the Teaching
process to SP1 success process to SP1 failure
Change the value of SP1 to the
measurements
4 \4
Set the execution state of Set the execution state of
TeachingCommand to IDLE TeachingCommand to IDLE
A 4
PM_LocalEnd
End of parameter change
>
v v -
Figure 12. App_SensorValue Flowchart (1/4)
RO1AN6293EJ0100 Rev.1.00 Page 14 of 76
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L

SP2 is running

SP2
\__ Teaching
processing

_
. No
SP1 is measured
at above?
Yes
PM_LocalStart
Start changing parameters
Normal end?
A 4
Set the result of the Teaching Set the result of the Teaching
process to SP2 success process to SP2 failure
\4
Change the value of SP2 to the
measurements
\4
Set the execution state of Set the execution state of
TeachingCommand to IDLE TeachingCommand to IDLE
A 4
PM_LocalEnd
End of parameter change
»
gl PR
A 4

]

Figure 13.

App_SensorValue Flowchart (2/4)
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_ Yes
TeachingCommand

is running?

Two point mode

v

Get the previous judgment result]
in Two point mode

No
Measurements
exceed SP1?
es Measurements
less than SP2
Make the judgment result
exceed SP1
Judgment result is less than
SP2
- v
Y
No

Judgment result
exceeds SP1?

Yes
\ 4
Switching state ON Switching state OFF
¢ ret < true l ret < false
Set the switching state bit of the Clear the switching status bit in
process data the process data

<
<

A4

Update the previous judgment
result in Two point mode

v A\ 4

o) Ll

Two point
mode
Switching
state
judgment
processing

——

Figure 14. App_SensorValue Flowchart (3/4)
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Lo

Window mode )
No
Measurements
in Window?
Yes
y
Switching state ON Switching state OFF Window
mode
¢ ret « true ¢ ret < false Switching
state
Set the switching state bit of the Clear the switching status bit in judgment
process data the process data processing
<
Y
Measured No
value > SP1
Yes
\4
Red LED ON Red LED OFF
« v | _
o

\ 4 -

Invert the
switching state?

E
:: Process

data update
—— process
(In\_/ert_ed
Invert switching state bits of switching
process data state bit)
A4
( return (ret) >
Figure 15. App_SensorValue Flowchart (4/4)
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The outline of each process is described as follows:
1. Preprocessing
— Set the initial value (false: OFF) to the return value ret (switching state).
— Generate Process Data.
— Stores the lower 24 bits of the sensor value (32 bits) passed in the argument in ProcessData.
— Stores the sensor value [16:23] bit in ProcessData.PDIn[1].
— Stores the sensor value [8:15] bit in ProcessData.PDIn[2].
— Stores the sensor value [0:7] bit in ProcessData.PDIn[3].
— Stores the Switching Pointl detection status in the least significant bit of ProcessData.PDIn[5].

2. SP1 Teaching processing™®
When the execution status of TeachingCommand is "TeachingCommand of SP1", the following process
is performed.
— Since SP1 = SP2 must be satisfied, the result of the Teaching process (ParSetStatic.V_TeachResult)
is set as SP1 failure when the measurements < SP2.
— In other case, the result of Teaching process is set as SP1 success, the measurements are copied to
SP1 (ParSet.V_SetPointValues.SP1), and the execution status of TeachingCommand is set to idle.

3. SP2 Teaching processing "
When the execution status of TeachingCommand is "TeachingCommand of SP2", the following process
is performed.
— Since SP1=SP2 must be satisfied, the result of the Teaching process (ParSetStatic.V_TeachResult) is
set as SP2 failure when SP1 < the measurements.
— In other case, the result of Teaching process is set as SP2 success, the measurements are copied to
SP2 (ParSet.V_SetPointValues.SP2), and the execution status of TeachingCommand is set to idle.

4. Two point mode Switching state judgment processing
When TeachingCommand is not running (idle or success) and the operation mode
(ParSet.V_SetPointConfig.Mode) is Two point mode, the following process is performed.
— Get the previous judgment result of Two point mode (initial value is less than SP2).
— If SP1< measurements, the judgment result is SP1 exceeded.
— If SP2> measurements, the judgment result is less than SP2.
— In other cases, the judgment result is the previous judgment result.
— If the judgment result exceeds SP1, the switching state is set to ON and ProcessData.PDIn[5] is set to
1.

— If the judgment result is less than SP2, the switching state is set to OFF and ProcessData.PDIn[5] is
setto 0.

— Update the previous judgment result in the Two point mode to the current judgment result.

5. Window mode Switching state judgment processing
When TeachingCommand is not running (idle state or success) and the operation mode
(ParSet.V_SetPointConfig.Mode) is Window mode, the following process is performed.
— If SP1=measurements =2SP2, the switching state is set to ON and ProcessData.PDIn[5] is set to 1.
— In other cases, the switching state is set to OFF and ProcessData.PDIn[5] is set to 0.

Red LED processing:
— If SP1 < current sensor value, the red LED turns on.
— If SP1 = current sensor value, the red LED turns off.

6. Process data update process (Inverted switching state bit)
When the switching state logic setting (ParSet.V_SetPointConfig.Logic) is 1 (Inverted), the following
process is performed.
Invert the least significant bit of ProcessData.PDIn[5].
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Note: When changing ParSet.V_SetPointValues, execute the PM_LocalStart function provided by the 10-
Link stack, make sure that the return value is True, and then make the change. After the change, it is
necessary to execute the PM_LocalEnd function. If the return value of the PM_LocalStart function is
false, exit the App_SensorValue function without changing the execution status of
ParSetStatic.V_TeachResult, Parset.V_SetPointValues, and TeachingCommand, and retry the
Teaching process in the next post-measurement process.

4.3 Operating Mode and Switching State

The operation mode and switching state of this sample application are described. In order to check the
switching status by LED as well as process data, the LED is turned on and off according to the switching
status.

e Window mode
When Switching Point1(SP1) = measurements = Switching Point2 (SP2) is met, the LED(green) turns
ON.
When measurements > Switching Point1(SP1) is met, LED (red) turns on when the measured value is
satisfied.

¢ Two point mode

In this mode, the switching state is determined with hysteresis.

— If the measured value is rising, the threshold is at Switching Point 1 (SP1). Once the measured value
> SP1 is met, the LED (green) changes to ON. After that, the state is maintained until the measured
value falls below SP2.

— If the measured value is falling, the threshold is at Switching Point 2 (SP2). Once SP2 > measured
value is met, the LED (green) changes to OFF. After that, the state is maintained until the measured
value exceeds SP1.

The operation image is described.

measurements 4

SP1
SP2

time

LED2

Window mode
LED3note

LED2
Two Point mode
LED3note

Figure 16. LED Operation Image

Note: The red LED works only in Window mode. Also, the status of the red LED is not reflected in Process
Data, so you cannot check the status with the TMG Device Tool.
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4.4

IO-Link communication

IO-Link communication specifications are described.

4.4.1 BitRate

The bit rate is COM2 (38.4 kbps).

4.4.2 SIO Mode
SI0O mode is not supported in this sample application.

4.4.3 Process Data (PDIn)

The measurement information is sent to the 10-Link master as process data. The contents of the process
data are described in Table 2.

Table 2. Process Data (PDIn)

Process Data (PDIn) Data length : 6 bytes
PDIn[n] Bit Stored data Details
PDIN[O] 0-7 Sensor Value(bit24-32) Stores Bit [24-32] of the sensor value
PDIN[1] 0-7 Sensor Value(bit16-23) Stores Bit [16-23] of the sensor value
PDIN[2] 0-7 Sensor Value(bit8-15) Stores Bit [8-15] of the sensor value
PDIN[3] 0-7 Sensor Value(bit0-7) Stores Bit [0-7] of the sensor value
PDIn[4] 0-7 - (Not used)
PDIN[5] 1-6 - (Not used)

0 Switching Signal Stores Switching Signal status

Table 3 shows an example of process data when the sensor value is 0x00010B4F and the Switching Signal

state is 1.

Table 3. Example of Process Data

- Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0
PDINn[0]
Value 0 0 0 0 0 0 0 0
PDIN[1]
Value 0 0 0 0 0 0 0 1
PDIN[2]
Value 0 0 0 0 1 0 1 1
PDIn[3]
Value 0 1 0 0 1 1 1 1
PDIn[4]
Value 0 0 0 0 0 0 0 0
PDIn[5]
Value 0 0 0 0 0 0 0 1
RO1AN6293EJ0100 Rev.1.00 Page 20 of 76
Nov.01.22 RENESAS




RAZ2E1 Group

Examples of IO-Link Solutions

4.4.4 Parameters
The list of parameters to be sent and received with the master by |O-Link is described in Table 4.

Table 4. List of Setting Parameters

Name Number | Value range R/W Unit Overview
(Type) of Bits | (initial value)
Switching Signal Channell
Param SP1 32 0x00000000 RW - Switching Pointl (SP1) setting™te!
(unsigned int) to SP12SP2 must be met.
OxO00FFFFFF
(55000) note2
Param SP2 32 0x00000000 RW - Switching Point2 (SP2) setting™t!
(unsigned int) to SP1=SP2 must be met.
OXO0FFFFFF
(45000) note?
Config Logic 8 0,1 RW - Switching state logical setting
(unsigned char) (0) 0: High active
Send 1 if ON.
1: Low active
Send O if ON.
Config Mode™3 | 8 0,123 RW - Switching state judgment mode
(unsigned char) (0) setting
0 : Deactivated
Disabled, switching state is always
OFF
1 : Single point
2 : Window
3 : Two point
Hysteresis "o 16 0x0000 R/W - Hysteresis
(unsigned sort) to
OXFFFF
(0)
Teach-In 8 0,1,2,3,4,5,7 | RO - Results of the previous Teach-In
Result : state ©) command
(unsigned char) 0: Idle,
1: SP1 Success,
2: SP2 Success
3: SP12 Success,
4: Wait
5: Busy
7: Error

Note 1. Referto section, 4.3 Operating Mode and Switching State.
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2. The Device Tool sets the value in the range of 0 to 16777215 (OxFFFFFF). For the display image,
refer to section, 6.6.5 Parameter Tab.

3. The default setting is Deactivated. If using switching judgment, change to Windows or Two point.
Do not select Single point as it is not supported by this sample application.

4. Not supported in this sample application. Do not use.

4.5 Peripheral features and Terminals to be Used
The list of peripheral functions used in this sample application is described in Table 5, and the list of pins

used is described in

Table 6. List of Terminals Used .
Table 5. List of Peripheral Features to be Used

Peripheral Features

Usage

SCIO0 (Simplified SPI)

SPI Master for ZIOL2401 communication(used in 10-Link stack)

SCI1 (UART) UART communication with PC (ZSSC GUI)
lc IIC Master for ZSSC communication
AGTO Cycle timer for 10-Link communication (used in IO-Link stack)

Table 6. List of Terminals Used

Terminal Name | I/O Usage

P411/IRQ4 Input IO_INT(Interrupt occurs when LOW)

P410 Input WakeUp detection signal input pin of IO-Link

P409/IRQ6 Input DC/DC Ready signal input pin of ZIOL2401

P408/SCL Output IIC clock pin for ZSSC communication

P407/SDA I/O [IC data pin for ZSSC communication

P913 Output Control of EK board LED3

P914 Output Control of EK board LED2

P401/TXD Output UART TXD for PC (ZSSC GUI) communication

P402/RXD Input UART RXD for PC (ZSSC GUI) communication

P304 Output ZSSC KS5V ON/OFF (ON at L output)

P303 Output ZSSC KS12V ON/OFF (ON at L output)

P302 Output IO-Link 10_AUX_TX

P301 Output IO-Link 10_AUX_EN

P106 Output Reset control terminal of ZIOL2401 (Reset is released by L output)

P105 Output Reset control terminal of ZSSC (Reset is released by L output)

P104/IRQ1 Input EOC (End-Of-Conversion signaling) of ZSSC

P103/SSLO Output SPI communication enable/disable control pin of ZIOL2401 (enabled by L
output)

P102/SCKO Output SPI communication SCKO of ZIOL2401

P101/MOSIO Output SPI communication for ZIOL2401 MOSIO

P100/MISOO0 Input SPI communication for ZIOL2401 MISOO0
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EK-RAZ2E1 Board

LED2

LED3

<—

RA2E1

P914
P913

SC|0note

(Simplified
SPI)

+—— P411
< P410
< P409

— P302
—— P301

\4

——— P103
—— P102

—— P101
<+ P100

scl1
(UART)

—— P401
—— P402

lc

—  P408
< P407

\4

P106

\4

\ 4

\4

\4

IA Sensor Network
Connector Board

IO_INT_L
I0_WURQ_L
I0_DC_RDY_L
I0_AUX_TX
IO_AUX_EN
IO_RST
IO_SPI_EN_L
I0_TX_EN/SPI_CLK
I0_TX/MOSI
I0_RX/MISO

USB-SERIAL conversion cable

\4

\4

RXD
TXD

\ 4

\4

P304

\4

P303

P105

\ 4

P104

ZSSC3240EVB

SCL
SDA

KS5V ON/OFF
KS12V ON/OFF
RESET

EOC

Figure 17. Peripheral Features and Terminals to be Used

Note: The SCIO simple SPI is controlled by a proprietary driver provided by the IO-Link stack library. It does
not use the SCI.SPI driver provided by FSP.
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4.6 Program Structure
4.6.1 File Structure

The TMG IO-Link stack and related files are located in the Library folder. The 10-Link stack manuals are
located in the Manuals folder. The file structure in the 1O-Link folder is described in Table 7 .

Table 7. File Structure

IODD1.1.xml

Folder name, File name Description

|O-Link

—Application Application folder

| application.c Application program

| application.h Application header

| define.h Define header

| global.h Global header

| i2c.c I2C program

| i2c.h 12C header

| main.c Application main

| r_led_api.c LED control program

| r_led_api.h LED control header

| spic SPI processing program

| spi.h SPI header

| Starterkit_Config.h Starterkit_Config.h

| tool.c tool function

| tool.h tool function header

| uart.c UART command processing program

| uart.h UART command processing header

| utils.h Utilities header

| Zssc.c ZSSC processing program, ZSSC measurement
processing

| zssc.h ZSSC header

|

—BSP BSP folder for application parts not related to 1O-Link

| BSPStack.h User-implemented Hardware Abstraction definitions

| IOLD_Config.h system specific Defines

| Systeminit.h Hardware settings definitions

| ZI0L2401.h Functions for ZMDI L2401

|

—IloDD IODD file storage folder for 10-Link devices

| TMG-logo.png TMG Logo Image File

| TMG-RA2E1-Starterkit-20210715- IODD1.0.1 File

IODD1.0.1.xml

| TMG-RA2E1-Starterkit-20210715- IODD1.1 File

| TMG-RA2E1-Starterkit-con-pic.png

M12 connector 4Pin image file

| TMG-RA2E1-Starterkit-icon.png

Board icon image file

| TMG-RA2E1-Starterkit-pic.png

Board Image File

—Library

IO-Link stack library, parameter set storage folder

BSPInterface.h

Defines for the BSP

DeviceAccess.h

Device Access protection

IO-Link Device Stack

DStorage.h

Data Storage for the DeviceStack

|
|
| DeviceStack.h
|
|

DTypes.h

Datatype Definitions
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Folder name, File name

Description

EventDispatcher.h

functions for EventDispatching

liblO_Link_Starterkit RA2E1 lib.a

IO-Link Library for the starter kit solution

ParameterManager.h

Interface to the application framework

Profile_common.h

common Declarations for Profiles

F—Manuals

Manual folder

\ TMG 10-Link Device Integration Library
Manual.pdf

IO-Link Device Evaluation Library

L—StackExtensionsApp

IO-Link related part storage folder of application

BSPEXxtensions.h

definitions for Stack Extensions Board Support
Package

IOLinkMain.c

IO-Link Application

IOLinkMain.h

definitions for main program

MemoryManager.h

definitions for Stack Extensions Memory Manager

ParameterSet.h

Definitions for Stack Extensions

ProductionSettings.h

definitions for Stack Extensions Production Settings

4.6.2 Function List

In the following section, only the functions introduced in section, 4.1 Overview of the Overall Processing Flow
are described in detail. For other functions, please refer to the source code of the included sample

application project.
4.6.2.1 main.c

[Function name] iol_main

Overview iol_main function

Header None

Declaration int iol_main(void)

Description It is composed by adding application-specific processing to iol_main() provided by

TMG. After initializing the 10-Link stack library and peripheral functions used in the
application, it shifts to periodic processing.

Argument None
Return value  None

Remarks None

4.6.2.2 I0OLinkMain.c

[Function name] iolink_main

Overview IO-Link main processing

Header IOLinkMain.h

Declaration TUnsigned8 iolink_main(void)

Description Call the STACK_Run function. Periodically calls the IO-Link Stack to get the status.

Argument None

Return value  State of the 10-Link stack
STACK_STATUS_SIO :

I0-Link connection is SIO mode
STACK_STATUS_STARTUP :
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Remarks

Overview
Header
Declaration

Description

Argument
Return value

Remarks

Overview
Header
Declaration

Description

Argument

Return value

Master is detected and device is in startup state
STACK_STATUS_PREOPERATE :

Device is in pre-operating state

STACK_STATUS_OPERATE :

Device is in working state

STACK_STATUS_DISCONNECTED :

Disconnected state, device waits for next wake-up in 10-Link mode

None

4.6.2.3 application.c

[Function name] apl_main

Application main
application.h
void apl_main(void)

Call UART_Command_Check() to check whether UART command is received.
When UART command is received, call UART_Command_Execute() to process the
UART command.

If there is no UART command reception for 1 second, call
zssc_measurement_reset() and then shift to ZSSC measurement processing.
zssc_measurement() is called periodically to measure ZSSC as long as there is no
UART command reception.

If a UART command is received, the ZSSC measurement process is terminated
immediately.

None
None

None

[Function name] App_SensorValue

IO-Link application processing using sensor values
None

static bool App_SensorValue (TUnsigned32 sensorValue)
Execute the following three processes.

1. Creating process data

2. Teaching process (threshold setting process)
3. Switch point processing

Measurement

Switching judgment result

false :

Out of valid range (OFF)

true :

Within valid range (ON)
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Remarks

4.6.2.4 uart.c

[Function name] UART_Command_Check

Overview
Header
Declaration
Description
Argument

Return value

Remarks

Overview
Header
Declaration

Description

Argument
Return value

Remarks

4.6.2.5 zssc.c

[Function name] zssc_measurement

Overview
Header
Declaration

Description

Argument
Return value

Remarks

This function is an internal function called by the apl_main function.

While the Teaching process is in progress, the return value will be false.

UART command reception check

uart.h

uint8_t UART_Command_Check(uint8_t *buffer)
Check if the command is received from the ZSSC GUI.
buffer

Reception status

Buffer top pointer

0: Command not received
1: Command received

None

[Function name] UART_Command_Execute

UART command execution
uart.h
void UART_Command_Execute(uint8_t *buffer)

Execute the command received from the ZSSC GUI. When a measurement
command is executed, the measurement result is stored in the global variable
sensor_value.

buffer

None

Buffer top pointer

None

ZSSC measurement
zssc.h
bool zssc_measurement(void)

The AAnex command performs ZSSC measurement and stores the measurement
result in the global variable sensor_value.

None
true

For the AAHex command, refer to the following materials.
+ ZSSC3240 Evaluation Kit User Manual
+ ZSSC3240 Data Sheet
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4.6.2.6 r_led_api.c

[Function name] R_LED_Control

Overview Control of LED

Header r_led_api.h

Declaration void R_LED_Control (uint16_t led_pin, bool state)
Description Turns on / off the LED.

Argument led_pin LED Pin number
Argument state LED status
false: OFF
true: ON

Return value  None

Remarks None

5. Sample Project Execution Method

This chapter describes the steps for importing a sample project and executing the program.

5.1 Importing Sample Projects
1. Start e? studio.

2. Enter a new workspace name in the Workspace dialog box. Then click Launch.

& & studio Launcher

Select a directory as workspace

& studio uses the workspace directory to store its preferences and development artifacts,

PULsly Bl |C:hUsers\Renesas\e2_studic\workspace

[] Use this as the default and do not ask again

Browse...

Cancel

Figure 18. Start Using a New Workspace

3. Click on Import existing projects.
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& workspace - & studio

File Edit Source Refactor Navigate Search Project RenesasViews Run Window Help

RENESAS

Welcome to e? studio

Create a new e studio C/C++ project

memmﬁ!m the filesystem

or archive

Go through tutorials

N Try out the samples
Download and import sample projects from Renesas
website

Find out what is new
Review the IDE's most fiercely contested preferences

Open a file from the filesystem

Get an overview of the features

Quickly getting familiar with the tool

[ Always show Welcome at start up

Smart Browser Notific...n Startup: (33%) I =

Figure 19. Welcome to e?studio

4. Click Select archive file, then click Browse to open the location of the sample project zip file.

5. Select the zip file of the sample project and click Finish.

a Import

Import Projects

Select a directory te search for existing Eclipse projects,
!

| (O Select root directory:

Browse...

b Select archive file:

|C:\Users\Renesas\DownIoads\IO_Link_Starte vli Browse.., I

‘ Projects:

| 10_Link_Starterkit_RAZET (10_Link_Starterkit_RAZE1/)

Optiens

Search for nested projects

Copy projects into workspace
[] Close newly imported projects upon completion
[J Hide projects that already exist in the workspace
Working sets

[[]Add project to working sets

@

Select All
Deselect All

Refresh

Mew...

Select...

Cancel

Figure 20.

Importing Sample Projects
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5.2 Build the Project

1. After the sample project is imported, double-click configuration.xml to open the configurator.

&) workspace - € studio

Eile Edit Source Refactor MNavigate

5 Debug

Fi Project Explorer =R
S-S
w 1!_—'3- 10_Link_Starterkit RA2E1 [Debug]
[l Includes
[ 10-Link
[ src
= script
%% configuration.xml
TSR E 1. elf jlink

%] 10_Link_Starterkit_RAZE1.elf.launch

Search  Project

BB

Renesas Views
[£7 10_Link_Starterkit_RAZE1.elf

- - []

Bun

P

Window Help

Figure 21. Start the Configurator

2. Click Generate Project Content on the Stacks tab. The configurator generates the necessary files and
adds them to the project.

Q workspace - 10_Link_Starterkit_ RAZE1/configurationxml - &° studic

File Edit Source Refactor Mavigate Search Project RenesasViews Run  Window Help
% Debug [£7] 10_Link_Starterkit_RA2E1.elf v 5 | -/ -5 L 4
%& =) &l %‘\; - % - - - [] %\:3 - - ¥ } - - 3
I Project Explorer x S [=]
B %5 v 3 -
5% Y E|stacks Configuration o
= 1!—_9‘ 10 Link_Starterkit RAZET Generate Project Content
[l Includes
2 10-Link & | Mew Stack >
Threads HAL/Commeon Stacks
[ src =
[= script T
5% configuration.xml v EON 48 . - , P o
i T 7 4% g_ioport I/O Port & g_flashD Flash P
=/ 10_Link_Starterkit RAZEelf jlink % g sagon Vo Ean o) (g,_iozmﬂ (g,_ﬂash_m
%] 10_Link_Starterkit_RAZE1 elf Jaunch ® g RsHiFEs il
2 10_Link_Starterkit_RAZE1 Debug_Flat, M o el @ @ @
%] 10_Link_Starterkit_RAZE1 Debug_Flat. @ g_uart UART (r_sci_u |
|=| RYRAZE1AS2DFM.pincfg =7
5] ra_cfg.txt B
\Z| wersion_history.bxt
{7) Developer Assistance = 2
Obs
< >
Summary | BSP | Clocks | Pins | Interrupts | Event Links | Stacks | Components

Figure 22. Generate Project Content
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3. Click the Build icon to build the project.

Q workspace - 10_Link_Starterkit_ RA2E1/configurationxml - &° studic
File Edit Source Refactor Mavigate Search Project RenesasViews Run Window Help
45 Debug 7 10_Link_Starterkit RAZE1.lf - | B~/ -8 F G~
Buid | ¥ ® R H- Qi ~ 0 % @i~
I Project Explorer = B8
| Qj o -
5% 7 E|stacks Configuration G
v [i25 10_Link_Starterkit RAZET Generate Project Content
[l Includes
2 10-Link & | Mew Stack >
@ ra Threads HAL/Commen Stacks
=
2 ra_gen
& src v 5 HAL/Commaon R
& Debug 48 g_ioport 1/O Port (r e g_llu:-pozl_rO Port 4 g_fc||35:D|F|aSh 4
i ok 4% g_flashD Flash (r_flag (r_ioport) (r_flash_lp)
€5 script *:B' g_i2c_masterd IE; M 6] 6] @
"ﬁf configuration.acml @ g uart UART (r_sci_u
Figure 23. Build the Project
4. When the build finishes successfully, the following output is generated.
|#] Problems | B Console % |@ Smart Browser L[} Smart Manual = ]

X &9 HE-&E 283~
CDT Build Console [10_Link_Starterkit RAZE1]
Building target: IO_Link Starterkit RAZELl.elf

”
arm-none-eabi-objcopy -0 srec "I0 Link Starterkit RA2E1.elf™ ™"I0 Link Starterkit RA2El.srec™
arm-none-eabi-size --format=berkeley “I0_Link_Starterkit_RAZE1l.elf"

text data bss dec hex filename

33212 168 5776 39156 98f4 I0_Link_Starterkit_RAZ2El.elf
11:33:23 Build Finished. ® errors, @ warnings. (took 7s.443ms)

v

Figure 24. Output on a Successful Build
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5.3 Setting up a Debug Connection between the EK-RA2E1 Board and the Host PC

The following graphic shows how to connect the EK-RA2E1 board to a host PC with a USB cable and
download the program via the debug interface.

1. Connect the USB cable from the PC to the USB debug port (J10) on the EK-RA2E1 board.
2. Confirm that the debug LED (LED5) is lit orange.

110
USE Debug

LEDS

Figure 25. Connect the Board’'s USB Debug Port (J10) to the Host PC

5.4 Writing Sample Projects to the MCU
1. Click the Debug icon.

ﬁ workspace - 10_Link_Starterkit_RA2E1/configuration.xml - £° studio
File Edit Source Refactor Mavigate Search Project RenesasViews Run  Window Help

E % Debug ~ || [£7 10_Link_Starterkit_RAZE1.elf v g | B/ B F E-a

|Launch in 'Debug’ mode F{- P ‘-ﬁ. il » Fix " iy~ > 1 £ i | a )
{5 Project Explorer x Bl L} [I0_Link_Starterkit_RA2E1] FSP Configuration ¢ =1 |
5 g -
55V F | stacks Configuration 0
w L,:ﬁ, 10_Link_Starterkit_RA2ZE1 Generate Project Content
1‘;? EBinaries
[ Includes & | hre & | New Stack >
8 10-Link Threads : = HAL/Common Stacks :
Era =
w ¢ HAL/Common
il 42 g_ioport I/0 Port 42 g_ioport /0 Port & g_flash0 Flash a4
(5 sre iy : = {r_ioport) (r_flash_Ip)
& Debug &% g_flash0 Flash (r_flas
= ra_cfg .:f: g—'zc—r:isrtfﬂ IZC. M @ @ @
Figure 26. Launch in Debug Mode
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2. You may receive a firewall warning for 'e2- server-gdb.exe'. Check the Private networks, such as my
home or work network checkbox and click Allow access.

9 Windows Security Alert

Windows Defender Firewall has blocked some features of this

L

Windows Defender Firewall has blocked some features of E2 Server GDB on all public and private

networks,
@ Mame: 2 Server GDB
Publisher: Renesas Electronics Europe Ltd
Path: C:¥users¥renesas¥ . edipse
¥com,renesas.platform_1267172996%debugcomp¥ra¥e2-

mmrime mdb e

Allow E2 Server GDB to communicate on these networks:
E Private networks, such as my home or work network

[ ]Public netwarks, such as thase in airports and coffee shops (not recommended
because these networks often have lithe or no security)

What are the risks of allowing an app through a firewall?

I Gﬁllnw BCCESS I Cancel

Figure 27. Firewall Warning

3. A dialog may appear prompting you to switch to the debug perspective. Click Switch to switch views.

ﬁ Confirm Perspective Switch et

Iél This kind of launch is configured to open the Debug perspective when it suspends.

This Debug perspective supports application debugging by providing views for
displaying the debug stack, wvariables and breakpoints.

Switch to this perspective?
[ ] Remember my decision

Figure 28. Confirm Perspective Switch
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4. The sample project is written to the MCU and the screen changes as shown in Figure 29.

ﬁ workspace - |0_Link_Starterkit_RA2E1/raffsp/src/bsp/cmsis/Device/RENESAS/Source/startup.c - € studio

File Edit Source Refactor Mavigate Search Project Renesas Views FRun Window Help

% 7{;‘3; (] 7§§: Debug w E |3_Link_Starterkit_RAZE1.elf A ﬁ -
sl @822 o|idS B R BB itk 8 S

| i+ & = 8 |[dstartupc X
W E 10 _Link_Starterkit_RA2E1.elf [Renesas GI 64 BBBB1T2c . SystemInit();
W ,_'E,,} O _Link_Starterkit_ RAZET.elf [1] [core
~ o Thread #1 1 (single core) [core: 0]
= Reset_Handler() at startup.c:64

(W3]

* Call user application. */
7 eeael1f32 main(});

o O O
J

|8
]

Figure 29. Writing to MCU Completed

5.5 Start the Program
1. In the state shown in Figure 29, click the F8 or Resume icon to start running the program.

2. Stop once at the beginning of the main() function. Click F8 or Resume icon again.

3. The program is now running and 'Running' is displayed in e?studio status bar.

Bl Console > |iilf Registers [J] Debug Shell |#] Problems

IO _Link_Starterkit RAZE].elf [Renesas GDB Hardware Debugging]
Target connection status - OK

Target connection status - OK

Starting download

Option Function Select, writing to address ex@esd

Figure 30. Start the Program
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6. 10-Link Device Tool Usage and Functions

In this section, it is assumed that the TMG 10-Link Device Tool V5.1 — PE is installed on the Windows® PC,
and the preparation for use and the explanation of the functions are described. Refer to section, 3 Hardware
for details.

6.1 10-Link Device Tool V5.1 - Start PE
The Topology pane shown in Figure 31 displays the topology from the PC to the IO-Link device.
The Device Catalog shows all devices that have been imported and are available for use.

Figure 31. 10-Link Device Tool V5.1 — PE
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6.2 Update IO-Link Device Catalog

1. Select Options from the menu bar, and then select "Import IODD (IO Device Description)".

2. Enter directly or browse to select the path of the folder where the IODD file is located. The I0DD files
used in this sample project are stored in the IODD folder of the sample project. By setting the path to this
folder as shown in Figure 32, available IODD files can be automatically detected.

3. Check TMG-RA2E1-Starterkit-20210715-10DD1.1.xml.

Import I0DD n

Path |C#Users¥Renesas¥Downloads¥I0 Link Starterkit RAE 1¥10-Link¥I0ODD ~| IZ]

Fiter  VendorId | |[ .| Deviceld [ | Revision (] include subdirectories
10DD Subdirectory Vendor ID Device ID

RAZE1-Starterkit-20210715 100D 1.0.1 xml 0041011
-RA2E1-Starterkit-2021071540DD1.1.xml 0041011

Select all . Cancel | | Import

Figure 32. 10-Link Device Tool V5.1 — PE (Load the IODD file)
4. Select Import.

6.3 Update I0-Link Master Catalog

1. Select Options in the menu bar, and then select Import IOLM(IO-Link Master Description).
2. When Figure 33 is displayed, select TMG WEB.

Import IOLM - 10 Master Description a

Path | v] [ TMG WEB

R e T R e 1 S L s abwsores
IOLM Subdirectory Vendor ID Device ID

Figure 33. 10-Link Device Tool V5.1 — PE (Import IOLM)
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3. When the screen changes and the list of IOLM is displayed, select "..."

button of Vendor ID.

Import IOLM - IO Master Description n
Import from TMG Web Server local
Filter  Vendor ID \G DeviceD [ | Fieldbus |
IOLM | Subdirectory Vendor ID Device ID al
Balluff-BNI-ECT-507-005-Z040-20151110-0LM1.3 | | 00378 | 535216
[ | Ballff-BNI-ECT-527-005-2040-20151110-0LM1.3 ! | 00378 (535816
[ | Balluff-BNI-EIP-502-105-R015-20151110HOLM1.3 i | 00378 | 0x525043
[ | Baliuff-BNI-EIP-502-105-Z015-3-4-20151110-0LM1.3 | | 50378 0x01502A
Figure 34. 10-Link Device Tool V5.1 — PE (Vendor ID)
4. When the Vendor ID Table appears, select “Pepperl + Fuchs GmbH (0x0001)".
Vendor ID Table X

Balluff (0x0378)

Baumer Electric AG (Ux[l15E)

Belden Deutschland GmbH = Lumberg Automation (0x0164)
Carlo Gavazzi (0x0380)

di-soric GmbH & Co. KG (0x0221)
elobau GmbH & Co. KG (0x041E)
Emerson fAutomation Solutions (0x0026)
Endress-Hauser (0x0011)

FEIG ELECTROHNIC GmbH (0x055D)

itm electronic embh (0x0136)

Leuze electronic GmbH (0x0152)

Molex (0x0127)

Murrelektronik GmbH (0x012F)
nifir (O 0 10EY

Pepper|+Fuchs GmbH (0x0001)

Sick AG (0x0014)

SMC Corparation (0x0083)

TMG (0x2DCF)

TMG TE GmbH (0x014F)

Turck (0x013D)

WAGO Kontakttechnik GmbH & Go. KG (0x011D)
weneglor sensoric GmbH (0x00587)

Zimmer GmbH (0x0344)

Figure 35. 10-Link Device Tool V5.1 — PE (Vendor ID Table)

4. The available IOLM files are detected.
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5. Check "Pepperl + Fuchs-lIO-Link-Master02-USB-20200517-10LM 1.4".

Import IOLM - 10O Master Description n
| Import from TMG Wb Server | local
Fiter  Vendor 0 B L E—

IoLM Subdirectory Vendor ID Device ID
[ | Pepperl-Fuchs-ICE1-8I0LG6OL-V1D-EIP-2020052140LM 1.4 00001 0010034
[ | Pepperl-Fuchs-CE1-8I0LGBOL-VID-PN-20200521-40LM1.4 00001 0020050
[ | Peppert-Fuchs-CE1-8I0L-G30L-V1D-EIP-2020052140LM1.4 00001 0010038
Pepperl-Fuchs-ICE1-8I0LG30L-VID-PN-20200521-0LM1.4 00001 04020051
Pepperi-Fuchs-0-lnk-Master02-ISB-20200517-0LM1 4 00001 0000001
Select all . Cancel || Import
Figure 36. 10-Link Device Tool V5.1 — PE (Load the IOLM file)
6. Select Import.
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6.4 Check for Catalog Updates

After successfully updating the Catalog in sections 6.2 and 6.3, the TMG TE GmbH vendor and the 10-Link
device board with EK-RA2E1 will appear in the 10-Link Devices section of the Catalog as RA2E1 Starterkit.

The 10-Link-Master02-USB appears under Master.

cae

=) Master
Pepper +Fuchs GmbH
=-Cp USB

s 10-Link-Master 02-USB
¢ -7 TMG TE GmbH
(=7 10-Link
#-7) Renesas Electronics Europe GmbH
=7 TMG TE GmbH
(-] Sample Devices
=-] Starterkit

=) RA2E! Starterkit

i e R&2E1 Starterkit (IOL1.1)
I0-Link Starterkit with RA2E1 A
Processor

-

Figure 37. 10-Link Device Tool V5.1 — PE (Check for Catalog Updates)

6.5 Setup for IO-Link communication

1. Click the Search Master button in the upper right corner of the window. “IO-Link-Master02-USB” will
appear in the Master Discovery window as shown in Figure 38.

Logged in as Specialist -

Figure 38. 10-Link Device Tool V5.1 — PE (Search for 10-Link Master)
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2. Double-click on the device name displayed in the Master Discovery window.
3. Click on the Go Online button to activate the connection between the Master and the device.

&> (COME) 10-Link Masterd2-USB

] | ]
- u".
(EGHmON | Port G
- Wendor
I0-Link Vendar ID
[IPEPPERL+FUCHS
Praduct

Product name

— Description
LN
ce
%ﬁ 1oLM
I0LM Revizion
FW Revision

Main Gommunication Interface

USBe<:-

Universal Serial Bus

Fieldbus Vendor ID

GOM Port

Tool Gommunication Interface
Tool Communication Type

Connection Reference

(E=8FoE ===
[Pepperl+Fuchs GmbH
<0001
[0~ Link-Mast=r02-USE
USE to I0-Link master
[Pepper|-Fuchs-T0-Link-Master 02-USB-202005 1 7-I0LM1 4xml ]
30F/131 IOLM Device ID 0000001
12843 Fieldbus Device ID 00201
GOMS Unique Wentifier |USB¥VID_28433PID_0201¥3701912502 |
TMG_USE ]
[coms Unique Tdentifier  [USBY¥VID_28433PID_0201

Figure 39.

IO-Link Device Tool V5.1 — PE (Set to Online State)

Once the connection between the Master and the device is active, the Go Online button will be replaced
by a button with a red circle and the Check Devices button will be enabled.

4. Click on the Check Devices button to detect the connected devices.

@ (COMB) 10-Link-Master02-USB = e =
= o "
Common  Port Gonfie
Ports ,m
Port Mode Wendor Device o 1

I A
03 ] 8}

Part Config Details

Wendar ID l:l Device 1D l:l Product ID l:l I0-Lirk Mode
00D ‘ |
Device PD Length Inhputs l:l Outputs l:l
Figure 40. 10-Link Device Tool V5.1 — PE (Check the IO-Link Device)
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When the detection is complete, the Check Devices window will appear and show the RA2E1 Starterkit
connected to the 10-Link Master port.

Check Devices

IL Engineering Rev 10-Link Master

_ n RAZE1 Starterkit |

0 n

l Takeover devices into enginesring ]

Figure 41. 10-Link Device Tool V5.1 — PE (Detect 10-Link Device)

5. Click on the Takeover devices to engineering button.
When the connection between the master and the device is successful, RA2E1 Starterkit is added to the

list of devices connected to the IO-Link Master as shown in Figure 42.

@ (COMS) 10-Link-Master02-USE o - [
0% f%n 2,
Common Port Gonfig
Parts
Part Mode Vendar Device o 1
D-lik  TMG TE GmbH |RAZET Starterkit
02 -] ol
Port Contig Detaile
Wendar 1D [ BaO14F | Devica 10 | 0x081011 | Produst [D [RazEl-oi ] 10-Link Mode  [nocheck |
000 [ThG-R2E 1-Starterk t- 202107 15-1000 .1 2
Device FD Length hputs 8| Outputs 0

Figure 42. 10-Link Device Tool V5.1 — PE (Connect IO-Link Master and Device Successfully)

6. Double click on RA2E1 Starterkit and Common will appear.

6.6 EK-RAZ2E1 Board Sensor Demo of I0-Link Device Tool
This section explains how to operate I0-Link devices using the EK-RA2E1 board from the I0-Link Device
Tool. The device operation toolbar is located in the upper left corner of Figure 43.

(=2 =

QY RAZET Starterkit @ 10-Link-Master02-USB_(COMS)(0, 4]
- = + 1+ f; block write mode -

l3gnosts  Scope  Generic  I0DD

. Vendor [TMG TE GmbH |
@ IO— |_| N k Vendar Text [THE3 TE GmeH | m
Wendar ID LRL |http:,-"f"www.tmgte com | [\

Figure 43. Sensor's Description Page
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Figure 44 shows the buttons on the device operation toolbar and their functions.

- = .
|| =+ 4+ ‘l‘E direct write mode

-
e : System Operation Status
¥ : Download the variable changes to the device (Download to device)
4+ . . . . :
: Upload variable information from device (Upload from device)

+: . . _

E : Enable dynamic updating of variables
direct write mode -

: direct write mode -> Download changed variables to the device automatically

block write mode -> Download changed variables to the device manually

Figure 44. 10-Link Device Tool V5.1 — PE (Device Operation Toolbar)

Note: If the communication status of the master is not possible, the System Operation Status icon may be
displayed in gray. In this case, reconnecting power to the master board and restart the device tool to

improve the situation.
6.6.1 Common Tab

The Common tab displays general descriptive information about the device, as follows.

Vendor: TMG TE GmbH

Vendor Text: TMG TE GmbH

Vendor ID: 0x014F

URL: www.tmgte.com

Device: RA2E1 Starterkit

Description: 10-Link Starterkit with RA2E1 Processor
Device ID: 0x041011

IO-Link Revision: 1.1

SIO mode: No

Communication baud rate: COM2
Minimum cycle time of sensor: 6400[us]
Photo of IO-Link device

Connection description

Pin layout of M12 connector

RO1AN6293EJ0100 Rev.1.00
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e RAZE1 Starterkit @ |0-Link-MasterD2-USBE (COME)[0, 4]

-m = + 4+ f; block write mode -
Process Data  Identification Observation Parameter Disgnoziz  Scope  Generic  I0DD
Overview
. Wendar [TMG TE GmbH |
@ I0-Link Vendor Text [THG TE GmbH | m o S
Wendar ID 0x014F URL |http:;";"www.tmgtemm | (&3,

P RAZET Starterkit |

Description I0-Link Starterkit with RA2E1 Processor
Device ID 0x04 1011 10-Link Revision M ] 0ok
Bitrate G2 MinCycleTime G400

10 Device Dezcription

100D TMG-RA2E 1-Starterkit-20210715-10DD 1.1 xml Revigion W1 Date 2021-07-15
Conrection

o M12 connector with cable 15 m

Description

rib name function color

] Lplus BN

2 NG WH

B} Lminus BU

' o BK M12-4

Figure 45. 10-Link Device Tool V5.1 — PE (Common tab)
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6.6.2 Process Data tab

The Process Data tab displays information on PD Input.

1. PD Input

— MDC — Measurement Value
Sensor measurement value

— MDC - Scale
Unsupported
— SSC.1 Switching Signal

Switching state (Low or High)

— SSC.2 Switching Signal
Unsupported

- g_% + 4+ f; block write mode

e RAZET Starterkit @ |0-Link-Master02-USE (COME)[0, 4]

EIdentification Obgervation Parameter Diagnogis  Scope  Generic  I0DD

Mame

MDC - Meazurement Value
MDG - Scale

S5C.1 - Switching Signal
5552 - Switching Signal

Walue

[-1 PD Input

40658
0
Lowy

Loy

Unit

Figure 46.

Note*: SSC.1 - Switching Signal works only with the green LED. Red LED is not supported.

IO-Link Device Tool V5.1 — PE (Process Data Tab)
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6.6.3 Identification Tab

The Identification tab allows the user to read and review the identification information stored on the device,

such as.

1. Device information
2. Application-specific information
3. Revision information

@ RAZET Starterkit @ I0-Link-Master02-USE (COME)(0, 4] [r= [ S|
: g_% + 4+ f; block write mode -

Gommon  Process Data | Obszervation Parameter Diagnogiz  Scope  Generic 100D
Mame RAY  Value State  Unit
Wendor Mame ro | ThG TE GmbH i

Wendar Text ro v tmgtecom i

Product Mame ro  |RAZET Starterkit i

Product Text to |I0-Link Starterkit with RA2E1 Processor i

Product 1D ro  |RAZET-01 i

Serial Mumber o [
Hardware Revizion ro e
Firmware Revizion ra e
Application-specific Tag (e i

Function Tag rwy[HEE i

Location Tag ey |k i

Figure 47. 10-Link Device Tool V5.1 — PE (Identification tab)
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6.6.4 Observation Tab

The Observation tab displays the measurements taken by the device. The user can review the information
measured by the device.

@ RAZET Starterkit @ 10-Link-Master02-USB (COMB)[D, 4] o= =]
: g_% + + f; block write mode =

Gommon  Process Data  Identification ;9 N Parameter Diagnosis Scope Generic  I0DD

Name RAY  Value State  Unit
PD Input.MDC - Measurement Walue o g
PO Input MDC - Scale ro e
PD Input 55C.1 - Switching Sienal o 3
PO Input 35C 2 - Switching Signal s] ]

Figure 48. 10-Link Device Tool V5.1 — PE (Observation tab)
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6.6.5 Parameter Tab

The Parameter tab displays the parameter setting status of the device and allows the user to check the
status of the device from here. It also allows the user to write new settings to the device. Please refer to
Table 4 for the meaning and features of the parameters. For details on how to set parameters of the device,
please refer to section, 6.6.7 Change Device Parameters (Teach-In/Read).

& RAJED Starterkit @ I0-Link-Master02-USB (COMB)[0, 4] =] =[]
= ::_—j + 4+ f; block write mode -
Common  Process Data  Identification  Observation | Dizgnosis  Scope  Generic 100D
RAY  Walue State  Unit
System Command wo Application Reset
[-1 Device Parameterisation
Uszer Variable Untd_1 (] i
Uszer Wariable Uht3_2 ra |0 i
Uzer Variable UhtB_3 rw | Uzer Variable Unt8_3 Enumeration Yalue 0 - i
Uzer Wariable Unt3_4 rm | ger Wariable Ulnt8_d4 Enumeration Yalue 0 - i
Uszer Variable Unt16_1 [l i
Uszer Variable Unt16_2 rw |0 i
Uszer Variable Unt16_3 rw |0 i
Uszer Variable Unt16_4 re |0 i
Uzer Variable Unt32_1 (] i
Uzer Wariable Uht32_2 [l i
Uszer Variable Unt32_3 (2] i
Uszer Variable Unt32_4 rw |0 i
[-1 Switchine Signal Channel 1
55C.1 ParamsP1 re |BEOOD i
55C.1 ParamsP2 ro (45000 i
551 Config Logic | High active = i
53C.1 Gonfig Mode rw | Deactivated = i
53C.1 Config Hyst ra |0 i
[-1 Switchine Signal Channel 2
55C.2 ParamsP1 r |0 i
55C.2 ParamisP2 ra |0 i
5552 Config Logic e |High active - i
552 Config Mode rw | Deactivated - i
550G .2 Config Hyst ra |0 i
[-1 Teach
Teach Select rw | Default Channel 22 i
[-1 Teach - Sinegle Valus
Syztem Command wo Teach SP1
System Command wo | Teach SP2
Teach FesultState ro |Hdle i

Figure 49. 10-Link Device Tool V5.1 — PE (Parameter tab)
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6.6.6 Scopetab
The Scope tab allows the user to visualize the processed data.

1 '

Comman  Process Data  [entification  Observation Paral_'nétér - Dizenasiz Scope Generic  10DD

+ 4+ ‘f_ || direct write mode

> [4oi00s |

10-Link Device Tool V5.1 — PE (Scope tab)

The user can open the Scope configuration settings by right-clicking in the Scope area. The settings can also
be edited.

Figure 50.

Scope Configuration

Time Resolution

Grid Width

Wizible I0 Mame Digital Walue Min Walus Max Dizplay Min Dizplay Max Color
hl MDGC - Measurement Value O ] ERG3E 25 a0 black
O I MDG - Scale O -100 100 25 50 red
=] I S5C1 - Switching Sienal =] 0 1 10 40 ereen
O I S5C.2 - Switching Sienal [} 0 1 75 1o blue

cahcel

[ ne

Pixel | | | take over | E ok i

Table 8. 10-Link Device Tool V5.1 — PE (Scope tab, Scale/Parameter Settings)
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6.6.7 Change Device Parameters (Teach-In/Read)

When the user opens the Parameter tab, the device-specific parameters are displayed in the Value column.
These values are recorded in the 10DD file. For details on the Parameter tab, refer to section, 6.6.5
Parameter Tab.

When setting SetPoint (SP1, SP2, so forth) to a device, make sure "Device Access Locks" is set to false; if it
is true, setting the parameter to the device will fail. The SetPoint parameter can be set using the "Teach
Values" parameter or by using the "Standard Command".

Users can change parameter settings with the 10-Link Device Tool. The settings depend on the write mode.
The method is shown below.

6.6.7.1 Set parameters in Teach Values (block write mode)

In this block write mode, the user can change the parameters and then click the Download to device button
to set the parameters to the device.

1. Change the write mode to block write mode.

2. To set the SetPoint, click on the Value field of the parameter SSC.1 Param.SP1 or SSC.1 Param.SP2.

3. Enter the values and press Enter on the keyboard. The yellow background color of Statue indicates that
the parameter has not yet been set in the device.

4. To write the parameters, click the Download to device button.

5. The green background color of State indicates that the synchronization between the master and the
device was successfully performed.

e RAZE1 Starterkit @ |0-Link-MasterD2-USB (COME)[0, 4] =
= 5—% + "‘E [b|0ckwrite mode v]<} EI-@

Common  Process Data  Identification  Observation Parameter  Dizgnosiz  Scope  Generic  I0DD

MHame Download to device t R Walue State  Unit

[-1 General Settings
Syztem Command o Application Reset

[-1 Device Parameterization
User Wariable Untd_1 rw |0 d
User Wariable Untd_2 new |0 d
User Wariable Uhtd_3 rm | Uger Wariable Unt3_3 Enumeration Walue 0 w d
User Wariable Untd_4 rw | User Wariable Unt?_4 Enumeration Walue 0 & d
User Wariable Uht16_1 rw |0 d
User Wariable Unt16_2 nw |0 d
User Wariable Unt16_3 re |0 d
User Wariable Uht16_¢ rm |0 d
User Wariable Uht32_1 rw |0 d
User Wariable Uht32_2 nw |0 d
Uszer Wariable Unt32_3 te |0 d
Usger Wariable Uht32 4 rm |0 d

[-1 Switchine Signal Ghannel 1
55C.1 ParamisP1 r @
S5C.1 ParamSP2 ree  EELIN] d
S5C.1 Config.Logic r | High active - [
55C.1 Gonfig.Mode r | Deactivated -
55C.1 Config Hyst rw |0 d

Figure 51. 10-Link Device Tool V5.1 — PE (Set Parameters in Block Write Mode)
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6.6.7.2 Parameter Setting Using Direct Write Mode
In this direct write mode, parameter changes are automatically set to the device.

1. Change the write mode to direct write mode.

2. To set the SetPoint, click on the Value field of the parameter SSC.1 Param.SP1 or SSC.1 Param.SP2.

3. Enter the values and press Enter on the keyboard.

4. The State will turn yellow and then green to indicate that the parameters have been set in the device and
the master and device are synchronized.

e RAZET Starterkit @ 10-Link-Master02-USB (COME)[D, 4] EI-EI @
= _:_—% + 4+ f;[ldirectwrite mode H{l;,

Common Process Data  Identification  Obszervation  Parametsr  Diagnoziz Scope  Generic  10DD

Name RAY  Value State  Unit ~

[-1 General Settings
Swstem Command 1o Application Reset

[ -1 Device Parameterization
Uzer Wariable Unts_1 rw |0 d
User Wariable Uhtd_2 |0 d
User Wariable Uhtd_3 rm | Uzer Wariable Uht3_3 Erumeration Walue 0 - d
User Wariable Untd_4 rw | User Wariable Uht?3_4 Erumeration Value 0 = d
User Wariable Unt16_1 rw |0 d
User Wariable Uht16_2 |0 d
User Wariable Uht16_3 |0 d
Usger Wariable Uht16_4 |0 d
User Wariable Uht32_1 e |0 d
User Wariable Uht32_2 rw |0 d
User Wariable Uht32_3 |0 d
User Wariable Uht32 4 |0 d

[-1 Switchine Signal Channel 1
580.1 ParamSP1 r d
55C.1 ParamSP2 re (40000 ©
550G .1 Confie Logic rw | High active - d
55C.1 Config Made rw | Deactivated - [d
S5C .1 Config Hwst w0 d

Figure 52. 10-Link Device Tool V5.1 — PE (Set Parameters in Direct Write Mode)
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6.6.7.3 Change Operation mode

The operating mode is set to Deactivated as the initial value. To enable the switching state function using
SetPoint, change the operation mode to Window or Two point.

For details on the operating modes, refer to section, 4.3 Operating Mode and Switching State.

1. Change the write mode to block write mode.
2. Select Window or Two point in the list of SSC.1 Config.Mode.
3. Click the Download to device button to set the device.

[ -1 Switching Sienal Channel 1

5551 ParamisP1 rw |BE000 d
5551 ParamsP2 rw 45000 d
S5C.1 Gonfig Logic rw igh active \ d
55C.1 Gonfig Mode rw ﬁ:activated =l d
S5G.1 Gonfie Hyst rw g;agcl;i\;‘;? d

[ -1 Switchine Sienal Ghannel 2
5552 ParamsP1 rw
5552 ParamsP2 rw |0 d

Wiindove

Figure 53. 10-Link Device Tool V5.1 — PE (Change Operation Mode)

Note: Single point is not supported in this sample application. Do not select it.
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6.6.7.4 SetPoint settings by Device Measurement Value
Set the value measured by the device to SP1 and SP2 as SetPoint.

1. Click the Teach SP1 button or the Teach SP2 button in the Value field of the Parameter tab.
The measurement value at that time will be automatically set to SSC.1 Param.SP1 or SSC.1

Param.SP2, and the result of Teach Result State will be SP1 Success or SP2 Success.

@ RAZET Starterkit @ 10-Link-Master02-USE (COMB)[0, 4] =] = 3]
: —:_:f + 4+ 1‘; |direct write mode =
Comman  Process Data  Identification Obszervation Parameter Diagnosiz  Scope  Generic  10DD
Hame RAN  Value State  Unit
[-1 General Settines
Syztem Gommand wo Application Reset
[-1 Device Parameterisation
Uszer Wariable Untd_1 r |0 d
User “ariable Uhtd_2 rw |0 d
Uzer Yariable Uhtd_3 r | zer Wariable Unt8_3 Enumeration Yalue 0 d
Uszer Wariable Untd_4 n | ger Wariable UhtS_d Enumeration Walue 0 d
Uszer “ariable Unt16_1 rw |0 d
Uzer Yariable Uht16_2 re |0 d
Uszer Wariable Unt16_3 r |0 d
Uszer “ariable Unt16_4 rw |0 d
Uzer Yariable Uht32_1 re |0 d
Uzer Wariable Uhtd2_2 r |0 d
Uszer “ariable Uht32 3 rw |0 d
Uszer Yariable Uht32 4 r |0 d
[-1 Switchine Signal Ghannel 1
53C.1 ParamisP1 rw d
S5C.1 Param5P2 rw | UTTO0 d
55C.1 Gonfig Logic | High active d
53C.1 Config Made rw | Two point d
53C.1 Contig Hwst rw |0 d
[-1 Switchine Signal Ghannel 2
53C.2 ParamisP1 w0 d
S55C.2 Param5P2 ro |0 d
S5C.2 Gonfig Logic r | High active d
55C.2 Config Mode Press Teach SP1 rw | Deactivated d
53C .2 Contig Hwst w0 d
[-1 Teach
Teach Select rw | Default Chanrel d
[-1 Teach - Single Value
Swetem Command s . o |§Teach Ak ] d
uccessful Teach-in
Syztem Command \nu:» Teach 5P2
Teach ResultState ro |SP1 success d

Figure 54.

Note: Teach Select is not supported in this sample application. Do not change it.

IO-Link Device Tool V5.1 — PE (SetPoint Settings by Device Measurement Value)
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6.6.7.5 Read Parameters

The user can click the Upload from device button to read the current parameters written to the device. For
details about the Upload from device button, refer to section, 6.6 EK-RA2E1 Board Sensor Demo of 10-Link
Device Tool.

6.6.7.6 Reset Parameters to Default Values
Reset the device settings to default values.

1. Click the Application Reset button.

@ RAZE1 Starterkit @ |0-Link-Master02-USB (COMB)[0, 4] [ [ESa]
= g_% + 4+ ‘l‘; block write mode -

Gommon  Process Data  Identification  Observation

R Walue State  Unit

System Command w0 l Application Reset l
[-1 Device Parameterisation

Uzer Variable Ulnt3_1 m |0 i

Uzer Variable Untd_2 e |0 i

Figure 55. 10-Link Device Tool V5.1 — PE (Application Reset)

Note: When Application Reset is performed, the operation mode is set to the default, Deactivated, and
LED2/LED3 are always off. To change the operation mode, refer to section, 6.6.7.3 Change
Operation mode for operation.
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6.6.8 10DD Tab

This tab displays the IODD information.

00D

Common  Process Data  Identification  Observation

Data Sheet  Process Data  Variables XML

Parameter Diagnosis Scope  Generic

e RAZE1 Starterkit @ |0-Link-Master02-USB (COME)[0, 4]
+ 4+ *; block write mode

[o & ]

|TMG-RP.2El—Starterkit—EDElD?lﬁ-IODDl.l sml

“fergioh W

@ IO-Link

Releaze Date

Wendor Name

Wendor Text

2021-07-15 Copyright

Copyright 2021, TMG Technologie und Engineering GmbH

| Stamp 286709858

[TMG TE GmbH

[TMG TE GmbH

|http:x"fwww tmetecom

335 | [0x014F

|Starterkit

M12_4ConnectionT

Device Name |RP|2EI Starterkit
Device ID [ 266257 | [oxn41011 | Product D [RAZET-01
I0-Lirk Revision D Data Storage Prafile Characteristics
compatible with W1.0 Block Parameterization Gomman Frofile
Bitrate Device Access Locks
MinCycleTime G4 ms Local User Interface l:l
SI0 mode l:l Local Parameterization l:l
Process Data In/Out fi/0 Bytes
RAZET-01
Yame |RP.2EI Starterkit Connection Type
Jeszcription I0-Link Starterkit with RAZE1 Processor Description
Yy
3o 1a : e
G
Wiz-4

M12 connectar with cable 15 m

Figure 56.

|O-Link Device Tool V5.1 — PE (IODD tab)
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7. Examples of Use
This chapter describes an example of a sample application.

The measurement data (Measurement Value) and the switching state during operation are transferred from
the 10-Link device to the 10-Link master and PC via |0-Link communication. Open the Process Data tab and
Scope tab of the 10-Link Device Tool, and check the changes in the values in subsequent operations.

7.1 Reset I0-Link parameters to default values

Reset the 10-Link parameters of EK-RA2E1 before starting operation, according to section, 6.6.7.6 Reset
Parameters to Default Values.

7.2 Operating Methods
This chapter shows an example of operation with the setting values shown below.

Action Mode Window
SP1 55,000
SP2 45,000
ZSSC resolution 16 bit

The operation steps are as follows:

1. Set the operating mode to Window according to section, 6.6.7.3 Change Operation mode.
2. Turn the SRB dial counterclockwise to set the lowest limit.

i X 4

=i

¢
3
4
o X

9 il
oz aus EL".‘

Figure 57. SRB Lower Limit Setting
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LED?2 is off because the measurements are less than SP2.

=]
5]
=<
o
©
=
T
=

MU
"y

Figure 58. LED Status - Less than SP2
3. Turn the SRB dial clockwise.

r'

Figure 59. SRB - SP2 Location

LED?2 lights up when the measured value is SP2 or higher. The position of the dial at this time is shown in
Figure 60.
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Figure 60. LED Status - SP2 or Higher

4. Turn the SRB dial further clockwise.

qemry |

Figure 61. SRB - SP1 Reached

When the measured value exceeds SP1, the LED switches to LED3 (red). The position of the dial at this time
is shown in Figure 62.
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oy,
1

Figure 62. LED Status - SP1 Excess

Note: Measurement with ZSSC is performed with the AAsex command, which is one of the Measurement
Commands of ZSSC. For the AAnex command, refer to the following materials.
- ZSSC3240 Evaluation Kit User Manual (Table 9. Measurement Commands)
- ZSSC3240 DataSheet (Table 33. Command List)

RO1AN6293EJ0100 Rev.1.00 Page 58 of 76
Nov.01.22 RENESAS


https://www.renesas.com/document/gde/zssc3240-evaluation-kit-user-guide?language=en&r=482596#page=22
https://www.renesas.com/document/dst/zssc3240-datasheet?language=en&r=482591#page=41

RA2E1 Group Examples of 10-Link Solutions

8. How to Change ZSSC Settings

ZSSC settings are made from the ZSSC GUI on the PC while the Windows PC is connected to the
EK-RA2E1 board with a USB-SERIAL conversion cable.

IO-Link-Master02-USB

DC 24V

USB
Cable

M12 Cable
(10-Link)

IA Sensor Network
Connector Board

Windows 10
TMG Device Tool

yiFrrde

|
_____ : % |
- - [l USB-SERIAL |
2 E | conversion 1
- cable |
|
|
ZSSC3240EVB I :
* |
SSCSENSORREPBDV2PO EK Change Board : EK-RA2E1 Board 1
| " !
| |
| |
| Windows10 |
| ZSSC GUI |
| |
| |
I Connect the PC to UART |
Figure 63. USB-SERIAL Conversion Cable Connection Status
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8.1 USB-SERIAL Conversion Cable Connection

Since EK board does not have USB interface for communication with PC, it connects USB-SERIAL
conversion cable to J1-9 (P401), J1-10 (P402) and J1-14 (GND) of the J1 connector to realize
communication with PC by virtual COM.

MCU
CURRENT

Figure 64. EK-RAZ2E1 Board J1 Connector
Connect the RXD/TXD/GND lines of the USB-SERIAL conversion cable with built-in FT232RL as follows.

Any cable with built-in features equivalent to FT232RL can be used.

RXD

MCLU
CURRENT

PO10

T e

RAZE1 MCU
P/MN RTFAZELASZDFM
48MHz , 128BKB Code Flash, 16KB 5RAM, LOGFP6&64

Figure 65. Connecting the USB-SERIAL Conversion Cable
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8.2 Check the Virtual COM Port Number

When connecting USB-SERIAL converter cable to PC, the driver is automatically selected and recognized as
a COM port.notet

Check the virtual COM port number of the USB-SERIAL converter cable in Device Manager of Windows."%'¢?

The following is an example when recognized as COM?7.

I Portable Devices

e

v B Ports (COM & LPT)

— &9 USE Senial Port (COM3)

W USB Serial Port (COM7)

- T §
= Print aueues

Figure 66. Device Manager

Note 1. When using FT232RL compatible cables, some drivers may not be set automatically. In that case,
get the driver and set the driver manually.
2. The name displayed may be different depending on the USB-SERIAL conversion cable used.
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8.3 Start the ZSSC GUI
Start the ZSSC GUI. The following graphic shows the ZSSC GUI screen after startup.

f) 75503240 Evaluation 3.02 5P - O X
File Interface
Current IF Setup Measurement Gontral Display Control Log
Interface G Raw Measurement | Sensor and Temp. Meas - | Meas. Timer[ms] ADC Resolution [ Ext. Sensor  [] % FS Loe Gommunication Cpen Gom Loe
12C-Address D00 .
et [ Bl [ Gorr. Measurement  Full Measurement - 16 Bit - Temp. Sensor []° G [ Log Measurement Data
|Nn Power Applied!
Measurement MW Galibration Diaenastic / Gyclic Configuration / Gommand Section
IC Status
External Sensor
1,000
800
B ]
Status Request 5 4
8 600
p 4
HW Connection a 7
= i
[=] -
GOM Part 3 400
& 0
cB w1 = -
o . 200 ]
MCE Ma 4
Open Port ]
0= I T T T T T T T T T T T T T T T T T T T 1
0 200 400 GO0 800 1.000
External Sensor Ambient Temperature
1,000 5
I -
[} 4
800
Temperature Sensar *? 7
< 4
8 600
r = 1
[ 2 B
£ 4
¢ 400
) 4
Fawer On 2 4
Feset 200
START Measurement
o= r T T T T T T T T T T T T T 1
Get Measurement Walue 0 200 A0 GO0 06 1,000
for Galibration '

Figure 67. Screen after Starting ZSSC GUI

Note: The GUI is displayed after about 10 seconds of communication negotiation.
Note: Communication negotiation is performed by COM Port default COM3 in the GUI, and an error
message is displayed if communication cannot be confirmed.

) Message Box x

Mo Communication Boards Found!
Please Check Connection(CE)!

Figure 68. Communication Error Display at GUI Startup
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8.4 Establish a Communication Path

8.4.1 Open Port
For COM Port, set the COM port number checked in Figure 66, and click the Open Port button.

| @) 2553240 Evaluation 3.02 SP
|

File Interface
Display Contral

Current IF Setup Measurement Contral
| Interface 126G Raw Meazurement | Sensor and Temp. Meas w | Meas. Timer[ms] ADG Rezolution
I2C-Addreszs 000 -
[ Gorr. Measurement | Full Measurement - lII 16 Bit o

Sean [2G-Bus

| Mo Power Applied!

Meazurement MW Calibration Diaenozstic / Gyclic Confieuration / Gammand Section
IZ Status

1,000 7

"
Status Request §
[=)
s}
=
Hi Connection B
)
CB wd] =
Fi/ -
| MGE Na

Figure 69. Open Port
Note: If the COM port used is COM3, Open Port is automatically selected.

If the Open Port is successful, the GUI screen changes as shown in Figure 70.

‘ Z55C3240 Evaluation 3.02 5P

File Interface
Dizplay Control

| Gurrent IF Setup Meazurement Control
| Interface I2G Raw Measurement |Sensor and Temp. Meas ~ | Meazs. Timer[ms] ADGC Resolution
| [2C-Address 000 -

[ Garr. Measurement | Full Measurement - III 16 Bit A2

Scan [2C-Bus

| Mo Power Applied!

Meazurement MM Calibration Diaenastic / Cyclic Configuration / Command Section
IS Status

1,000

"u
| Status Request g
| o
| pic
5
Hi Gonnection =1
5
=)
GOM Port 7
3
CB Wl £
Fiy W1
MCE Mo
| I Cloze Port I

Figure 70. Open Port Success

Note: If communication with the default COM3 is successful and Open Port is automatically selected, the IC
Status and other displays may differ from the example shown in Figure 70.

RO1AN6293EJ0100 Rev.1.00 Page 63 of 76

Nov.01.22 RENESAS



RA2E1 Group Examples of IO-Link Solutions

8.4.2 Interface
Select Interface > [2C. notel

‘ Z55C3240 Evaluation 3.02 5P

File = Interface

Cl| W 12C Measurement Control Dizplay Control
It 5Pl o Raw Measurement | Sensor and Temp. Meas w | Meas. Timer[ms] ADG Resolution
129 awl 0 -
[ Gorr. Measurement | Full Measurement - lII 16 Bit -
Setup
|N0 Power Applied!
Measurement WM Calibration Diaenostic / Cyclic Gonfiguration # Gommand Section
IC Statug
1,000 ¢
] ]
Status Request = ]
g eo0—:
Hitd Connection g T
5 :
a e
GO Port 7 A00 —F
0 :
| cB Vi I 2 i
Fif V419 conid
MCE Mo E
Close Port ]
~ E

Figure 71. Interface Selection

Confirm that 12C [400kHz] is displayed in the Interface of Current IF Setup. "2

) z55C3240 Evaluation 3.02 5P

File Interface

Current IF Setup Measurament CGontral Display Contral
Interface 12G [400kHz] Raw Measurement | Sensor and Temp. Meas *  Meaz. Timer[mz] ADC Resolution
[2C-Address 00 -

[ Gorr. Measurement | Full Measurement - III 16 Bit -

Scan [20-Bus

Figure 72. Current IF Setup Interface

Note 1. This sample application operates on 12C only; SPI and OWI cannot be used.
2. If the Interface display does not change to 12C [400 kHz] as shown in Figure 72, select 12C from
the Interface menu again.
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8.4.3 Scan I2C-Bus

Click Scan 12C-Bus button to detect ZSSC I12C devices.

‘ Z55C3240 Evaluation 3.02 SP
File Interface
Current IF Setup

Thterface 12C [400kHz]
I2C-pAddress 0=0

I Scan [25-Bus

Raw Mea

Meazurement Gontral

[ Gorr. Measurement

Digplay Control
ADC Resolution
-

v | Meas. Timer[ms]

i o |

surement | Sensor and Temp. Meaz

Full Meazurement 16 Bit

|N0 Power Applied!

Measurement

IS Statuz

1,000 —f

Status Request
GO0

HW Connection

GOM Part

GB WAl
Fitf WVa19
MCE Mo

Cloze Port

400

ADC-Output [counts]

200

MW Calibration Diaenosztic / Cyvelic Gonfiguration / Command Sectian

When 12C device is detected, the messa
is now possible.

Figure 73. Scan I2C-Bus
ge shown in Figure 74 appears. Communication with the ZSSC3240

‘ Z55C3240 Evaluation 3.02 5P

File Interface
Current IF Setup

Interface 12C [400kHz]
TaC-fAddress 0=0

Scan [2C-Bus

[] Gorr. Meazurement

Measurement Gontrol

Raw Measurement

Dizplay Control
ADC Rezolution
-

Mea=z. Timer[ms]

[ o ]

Senzor and Temp. Meas -

Full Meazurement 16 Bit

I\.-'alid IMG-address found:0x0!

Measureme
15 Status

Powered

1,000

CHD Mode 800

Statuz Request
500

Hiv' Comnection

COM Port

| CB Wl
Fi W19
MCE Mo

Close Port

400

ADC-Output [counts]

200

nt MHYM Calibration Diaenostic # Cyclic Confieuration / Gommand Section

[al

Figure 74.

12C Device Detection
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8.5 Measurement (Corr. Measurement)

This chapter provides an example of a measurement using the ZSSC GUI tool based on the setting values
shown in the table below.

Action Mode Two Point
SP1 55,000
SP2 45,000
ZSSC resolution 16bit

Note: Each graph image was captured separately for illustration purposes after [Start Measurement]. They
are not based on continuous measurements.
The steps to make a measurement are as follows:

1. Setthe operating mode to Two point according to section, 6.6.7.3 Change Operation mode.
2. Check Corr. Measurement and select Full Measurement. If Temp. Sensor is checked, uncheck it.

) z55C2240 Evaluation 3.02 SP
File Interface

Current IF Setup Measurement Contral Dizplay Contral
Interface 12G [400kHz] Raw Measurement | Sensor and Temp. Meas * | Meaz. Timer[m=] A0C Resalution Ext. Senzor
[2G-Address 00
| Ciorr. Meazurement "Full Meazurement I - 1] 16 Bit «| ] Temp. Sensor
Soan [26-Bus

Measuremant MM Galibration Diaerostic / Cyclic Configuration / Command Section

IC Status
Fanered External Sensor
‘I J000 .................................................................................................................................................................................
CMD Mode
Status Reguest
800 .................................................................................................................................................................................

Figure 75. Corr. Measurement

3. Turn the SRB dial counterclockwise to set it to the lowest limit.

Figure 76. SRB Lower Limit Setting

4. Start measurement
Click START Measurement to start measurement with the sensor connected to the ZSSC3240EVB and
begin graph display. After the click operation, the button changes to the STOP Measurement display.
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@) Z55C3240 Evaluation 3.02 5P - O X
File Interface
Gurrent IF Setup Messursment Gontrol Display Gontral Log
Iterface 10 [00kHz] [T Raw Measurement | Sensor and Temp. Meas ~ | Meas. Timer[ms] ~ ADG Resalution [7] Ext. Sersor [ % FS Log Communication Open Gom Log
IG-Address  Oxd .
T Gorr. Measurement | Full Meacursment [ BBt = []Temp.Sensor [1' G )l e e B
Measwrement  WWM  Calibration  Diagrostic / Oyslic Gonfiguration / Gommand Section
IC Status
e External Sensor
53,058 -
GMD Mode
Status Request 33,057
HiW Gornection g \
G e 33,056 |
o Vi1 f
Fi W19
MGE No
- j
Glose Port [
3 j
8
5
2
External Sensor = \
N j
77777 Q33,054 |
sl il == a 4
o | o o |
Temperature Sensor ]
53,053
[ [ il
= {[=EE
Fomer On 53,052
Fieset
| STOP Measurement I ,
SR T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T |
Get Measurement Valus o 5 10 15 20 o5 20
for Calibration

Figure 77. Start Measurement

Note: The graph scale is automatically adjusted according to the measured values. When the dial is not
operated immediately after the start of measurement, there is little change in the measurements, so

the scale is displayed with a grid unit of 1.
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5. Turn the SRB dial clockwise until the External Sensor value is just before SP1 (55000).

@) 25503240 Evaluation 3.02 5P — ] X
File Interface
Gurrent IF Setup Measurement Cantral Display Gontral Log
iterfacs 123G [400kHz] 7] Raw Measurement |Sersor and Temp.Meas v | Mess. Timer[ms]  ADG Resolution [7] Ext. Sensor [ %FS Log Cammunication Open Gom Loe
1C-Address  0x0 - -
T Gorr. Measurement | Full Measurement - 16 Bit + OTemp.Sensr [J° G [l eee et inata
Messurement MM Gallbration  Disenostic / Gyelic Configuration / Gommand Section
I Status
— External Sensor
55,000
GMD Made 4 ﬂ_j
Status Request | ,_[JJ‘
50,000 —|;
Hi Connection i _/,—J
GOM Port Jl
cB Vi J
Fibd V19 1l
MGB Mo |
o | I's
Glose Port %45'000
5
a
=
3
External Sensar 5 1
3 |
2 J
| B ) ) e |
mmiaiata] 40,000 |
Temperature Sensor 7
(unnlul i)
C o
35,000 |}
Power On | )
Reset |
STOP Measure ment |
30000 = r T T T T T T T T T T T T T T T T T T T T T 1
Get Measurement Value 0 50 100 150 200 250 300
for Calibration

Figure 78. Measurement - SP1 Front

LED?2 is off because the measured value is SP1 or less.
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;
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-

T32vyen3

FET00005 T I2vNIL LY M/d

s, o i
oy

Figure 79. LED Status - SP1 or Less
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6. Turn the SRB dial clockwise until the External Sensor value exceeds SP1 (55000).

) 25502240 Evaluation 3.02 5P - O X
File Interface
Gurrent IF Sstup Measurement Gontrol Display Gontrol Log
Iterfsce 126G [400kHz] [ Raw Messurement |Sensor and Temp. Meas = | Meas. Timer[ms]  ADD Resolution [7] Ext. Sensor  [J%FS s Commeestan S B 1
[C-Address  OxD 2 o W m— (o] T O Temp. 5 O o -
1] Corr. Measurement ull Measurement s T *. EMp. 2Ens0r Log Measursment Dats
Scan [20-Bus i
Measurement  NWM  Calibration  Disenostic / Gyclic Gonfiguration / Gommand Section
I Status
T External Sensor
60,000 —
GMD Made 1
Status Request 1 S —
55,000
HW Connection 1
CB Vil 1 {
Py v S
MGB Mo 1
Glose Port £ 1
E
Q
i) 1 /—)
5 45,000
Exterrial Sensor ) 4
=]
]
[EIETRIE S
o o O o
40,000 -
Temperature Sensor 1l
b [ Y B
= 3| E|
35,000
Fower On 4 x |I
Resst 1
STOP Measurement ]
30.000 - : : ; : : : 2 ; ; : ' . : . . T |
Get Measurement Valus o 50 100 150 200 250
for Calibration

Figure 80. Measurement - SP1 Excess

LED?2 lights up when the measured value exceeds SP1.
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Figure 81. LED Status - SP1 Excess
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7. Turn the SRB dial counterclockwise until the External Sensor value is less than SP2 (45000).

@) Z55€3240 Evaluation 3.02 5P - O
File Interface
Gurrert IF Satup Measurement Gontrol Display Gontral Log
Interface 120 [400kHe] [ Raw Measurement | Sensor and Temp. Meas ~ | Meas. Timer[ms]  ADG Reselution [ Ext. Sensor  [] % FS Log Gommunication Open Gam Log
[-Address 0D 2
Gorr. Measurement | Full Measurement -0 ] 168t v [Temp.Sensor [J° G [] Log Measurement Data
Sean 120-Bus
Measurement  NWM  Galibration  Diagnostic / Gyclic Gonfiguration / Command Section
G Status
S External Sensor
60,000 —
GMD Mode
Status Reques!t U
i 55,000 - ! \
Hilf Ganrection _J—/—l L\_\
COM Part
CE Wi bl =
P w18 S
MCE Mo 1
Glose Port Z
5
2
2 1
545,000
External Sensor £ B | S—
o
g
Lo iac =
] f
40,000
Temperature Sensor B
o [ O
COu 1o
5000 )
Fawer On B: ,
Reset il;
STOP Measurement ]
30,000 =k : ; T T 1
Get Measurement Value 3 100 200 200 100 500
for Galibration

Figure 82. Measurement — Less than SP2

LED2 will turn off when the measured value less than SP2.
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Figure 83. LED Status - Less than SP2
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8.6 NVM Operation
This section explains how to operate the NVM (non-volatile memory) registers in the ZSSC.

8.6.1 Read NVM
Select the NVM tab. Initially, no values are loaded.

) 255C3240 Evaluation 3.02 5P - O X
File Interface
Current IF Setup Measurement Control Display Contral Log
Interface 12 [400kHz] 7] Raw Measurement |Sensor and Temp. Meas ~ | Meas. Timer[ms] ~ ADG Resolution [ Ext. Sensor (] ¥ FS Log Gommunication Open Gam Log
DC-Address  0x0 ] T O Temp s .
] Corr. Measurement | Full Measurement - i - emp. Sensor Log Measurement Data
Sean 126-Bus L
Measuremerl M ICahhrahun Disgnastic: / Cyelic Configuration / Command Section
IC Status ; )
f— = — = SM Gonfig 1/2 Ext. Temp. Config 1/2
00 Customer_ID_0 0000
Gain 132 - Gain 132 -
— o1 Customer_ID_1 0000
o Interface Config 0000 Polarity Positive - Polarity Positive -
Status Request 03 SmartSensorF. 101 o000 ADG Resolution 12 Bit - ADG Resolution 12 Bit -
04 SmartSensorf./02 o000 ADG Offset 7] - DG Offeet ] -
HW Gonnection o5 OFFSET.S 0000 ADGC Refersnce Bandzap - ADGC Reference Bandeap -
GOM Port 06 GAIN_S o000 IN-Dffeet Omv {no shift) ~ IN-Offset m (na shift) ~
cB VAl
= i o Tc6 o000 T bias out SuA - T bias out Suly -
MCB Mo s Tco o000 ADG Gain/Offset  |Off - ADC Gain/Offset | OIf -
Glose Port 09 soT.Tco o000 GM Adiustment off - CM Adiustment off -
0A SOT_TCG 0000
Eorna Ioereor o8 SOT_SENS oooo Smart Sensor Function 10 1 Swmart Sensor Function 10 2
e OEESEL i DAG resaltion | 198t -
m Default Mode | Command Mode -
L oD GAINT 0000 Dithering Dithering for DAG -
= OWI Listen Time | 50ms -
OB sorT o000 DAC put | Sensor -» DAG ~
. 5 : OWI S Gase | Startup Window -
emperature Sensor OF OFFSET_S / GAIN_S 0000 Analog Qut DAG Qutput -
- Temp. Source | intermal PTAT -
- 10 TCG/TCO 0000 Aout Setup | Current loop / OWT1 / 02 ~+
o X Sensor Supply | Ratiometric Supply WDDB ~
1 11 SOTTCO/SOTTCE d Diagnotstic | Analog Diagnostic Off -
Trtermal Rt | 130hm -
12 SOT_SENS/OFFSETT o000 Looerl  [on -
- . External Rt | No -
i GAINIG/SOTT, i) LDOetrl Voltage | VDD = 48V -
e OWLoff | OWIenabled -
g SHLEONEIGH i AZ Sensar | AZM Sensor Off -
MM lock | MM write OK -
START Measurement 15 SM_CONFIG 2 0000 AZ Temp. | AZM Temp. Off =
X Charee Pump | On -
Oversampling | No Gvers -
Get Measurement Value firte VM Read Ny R
for Galibration

Figure 84. NVM Tab Initial State

Click Read NVM to communicate with ZSSC and read the values.
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@) 755C3240 Evaluation 3.02 P
File Interface
Gurrent TF Setup

Interface 12C [400kHz]
12C-Address. Ol

Sean [2G-Bus

Measurement Gontrol

[ Raw Measurement | Sensor and Temp. Meas

Gorr. Measurement  Full Measurement

- | Meas. Timer[ms]

-]

Display Gontrol

ADC Resolution

Ext. Sensor

O%Fs

16 Bit = | [ Temp. Sensor [1° ©

Loe Gommunication Open Gom Log

[ Log Measurement Data

IG Status

Powered

GMD Made

Status Reguest

H Gonnection

COM Port
CB Vit
Py vi19
MCE Mo
Close Port

External Sensor

Temperature Sensor

Power On
Reset

START Measurement

Get Measurement Value
for Galibration

Measurement WM Calibration

Name Value [hex] o)
00 Customer_ID_0 0000
] Customer_ID_1 0000
02 Interface Config oooo
03 Smart Sensor F. 1/0 1 0000
04 Smart Sensor F. 1/0 2 0824
05 OFFSET_S 0000
06 GAIN_S 0000
07 TcE 0000
08 TCO 0000
09 SOT_TCO 0000
oA SOT_TCG 0000
08 SOT_SENS 0000
oc OFFSET_T 0000
oo GAIN_T 0000
3 soT_T 0000
oF OFFSET_S / GAIN_S 0020
10 1€6/TCO oooo
1 SOT_TCO/SOT_TCG 0000
12 SOT_SENS/OFFSET_T 0000
13 GAIN_T/SOT_T 2000
1 SM_CONFIG 1 87
15 SM_CONFIG 2
w
rite NVM

| Read NWM I

Diagnostic / Cyclic Gonfiguration // Gammand Section

SM Gantig 1/2

Gain
Folarity
ADG Resolution
ADC Offset
DG Reterence
IN-Offset
Tbias out
ADG Gain/Offsst

CM Adjustment

Smart Sensor Function 10

48

Positive

16 Bit

0%
Ratiametric
0mV (ho shift)
fuf

Off

on

1

Detault Mode | Command Mode

0w Listen Time | G0ms

OWI 5L Gase | Startup Window

Temp. Source | internal PTAT

Sensor Supply | Ratiometric Supply VDDB

Internal Rt 13k0hm

External Rt o

O off OWT enabled

MM lock: NWM write OF

Charee Pump  [On

Ext. Temp. Gonfig 1/2

- Gain 182
- Folarity Positive

- DG Resolution 16 Bit

- ADG Offest %

- ADG Reference Bandzap

- IN-Offset Omf (no shifth
- T bias out fuh

- ADC Gain/Offsst | Off

- GM Adjustment off

Smart Sensor Function 10 2
DAG resolution | 13Bit
Ditherire Dithering Off
DAG Input | Sensar > DAG
Analog Out | DAG Output
Aout Setup | Ext. VDD ratiom /R2R.
Dizenotstic | Analog Diagnostic OH
Lbockl  [on
LDOctr| Valtsgs [VDD = 52V
AZ Sensor | AZM Sensor Off
AZ Temp. AZM Temp. Off

Oversampling | No Overs

Figure 85. Read NVM Tab State after Execution
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8.6.2 Write NVM

Change the setting value and execute Write NVM to transfer the setting to ZSSC. The following is an example of
changing the ADC resolution.

Select 24-bit for ADC Resolution in SM Config 1/2. The changes are highlighted with a red background in
the register list, as shown in Figure 86. ADC Resolution Change

) 255C3240 Evaluation 3.02 5P - O X
File Interface
Gurent IF ot Maasurement Gontrol Dizplay Conrol Log
Tterface 100 (400kHZ) [ P Messurement  Sensoe and Temp Msas  + Mess Timerlws]  ADG Resolution [ Ext Sensor (] %FS Lo Commenication’  [DEIEERIE
1O-Achess 0D !
Corr. Measurament  Full Measurement - 0 16 Bit > | O Tenp.Sensor [1° G [] Leg Msacurament Data
Sean [26-Bus.
e Messurement  NVM  Calibration  Diagnustic / Cyelic Canfiguration / Command Section
tats
S Name Value lhexd ~ SM Conie 172 Ext. Temp. Confie 1/2
00 Customer_ID_0 0000
stomer Gai e -] Gai 132
el | CustomerID_1 0000 in i
@ ietace Conrig ) Polrity Polarity Positive
Status Request 03 SmartSensorF.1/0 1 0000 ADC Resobation (24 Bit - ADG Resoltion |16 Bit
64 SmartSensorF.1/02 0824 ADC Offset [ - ADO Offset (]
HW Gonnection o QFFSET.S 0000 ADO Reference Ratiometric - ADO Reference  |Bandzap
GOM Port 7 o6 GAINS 0000 IN-Offset 0mV (no shifty - IN-Dffest 0mY (o shift)
ce Vi
ey e o 6 0000 T biss out BuA - T biss cut Suh
MCB Ho o8 o 0000 ADO Qsin/Offset O - ADC Gain/Offset  [off
(5. o8 sotTce 0000 M Adustment on - OM Rdiustment  [0ff
o s01.1¢6 0000
ErdermalCaneer 6 SOT_SENS 0000 Smart Sensor Function /0 1 Smart Sensor Function 1/ 2
0c OFFsETY Lot DAC resoiation | 191t
n Defoult Mode | Gommand Mode -
[} o AN b Dithering | Ditherine Off
OW Listen Time | 50ms -
O sor.T 0000 DAC Input | Sensor -> DAG
T OWI SU Case  Startup Window -
empersiure Sensor OF  OFFSETS/GAINS o020 fnalog Out | DAG Output
= Temp_Source | nternal PTAT -
= 0 Tee/TC0 0000 Aeut Setup | Ext, VDD ratiom/R2R
H . Sencor Supply  Ratiometric Supply VDDB -
LI N S0T.TCO/SOTTCG 0000 Diagrotstic | Analog Disgnostic Off
Intemal Rt | 12kOhm -
2 SOT_SENS / OFFSET_T 0000 LOQctrl On
i A Extemal Rt Ho
3 GAMCE/SOLT; 2000 LDQct| Voltage | VDD = 6.2V
Ol ot (O enabled
=3 w  osecowt | 2 S [ S OF
WM ock | NUM write OK -
START Measurement 1 SM_CONFIG 2 0200 - il B2 Tems. [ A2 Tomp.OFF
2 Chargz Pura|On -
e TR — Oversampline | Na Overs.
for Calibration

Figure 86. ADC Resolution Change

Click Write NVM. The changes are transferred to the NVM register of the ZSSC. When the transfer is
complete, the red background of the highlighted changes will turn off.

) 2553240 Evaluation 3.02 5P -
File Interface
Current TF Setup Measurement Centrol Display Contral Log
Interface 10 [400kHe] 7] Raw Measurement [Sensor and Temp. Meas = | Meas Timer[ms]  ADG Resolution ] Ext. Sensor  []%FS Log Communication  Open Cam Log.
DC-Addess  0x0 _ 2
[ Garr. Messurement | Full Measurement - 1 16 Bit v [ Temp.Senser [1° © [ Log Measurement Data
Sean LG-Bus
B Measurement  NWM | Calibeation  Diagnostic / Gyclic Gonfiguration / Commard Section
tatus
r— Name Value [hex] Py SM GConfig 1/2 Ext Temp. Config 1/2
o Customer_ID_0 0000
Gain @ - Gain 132
il [ Customer_ID_1 0000
o Interface Config 0000 Polarity Pasitive - Polarity Positive
Status Request 03 SmartSensorF. VO 1 o000 ADG Resolution 24 Bit - ADG Resalution 16 Bit
04 SmartSensorF. 02 o024 ADG Offsst ] - ADG Difset o
HW Connection o5 OFFSETS 0000 ADG Reference Ratiometric - ADG Reference Bandeap
COM Port | 7 o5 GAINS 0000 N-Offset O/ (o shift) - TH-Offzat 0mV {no shift)
ce Ve
= e o 16 0000 T biss out Sud - T biss out A
MCB No o8 10 0000 ADG Gain/Offset O - ADO Gain/Ofizet  |Off
Olose Port 0 soTico 0000 GM Adjustment on - CM Adustment  [0ff
oA SO1_TCG 0000
e Cany o8 SOT_SENS 0000 Smart Sensor Function 10 | Smart Sensor Function 1/ 2
oc OFFSETT 0000 DAC resolution | 13Bit
n Defautt Made | Command Mods -
L o GAINT 0000 Dithering Dithering Off
OWl Listen Time  §0ms. A
(L3 soT_T 0000 DAC Irput Sensor -> DAC
= = o OWISU Gase [ Startup Windom -
‘emperatire Sensor OF  OFFSETS/GAINS 0020 fnalog Out  [DAC Output
Tenp Source | internal PTAT -
3 10 €6 /100 0000 fout Setup | Ext. VDD ratiom /R2R
1 Sensor Supply | Ratiometric Supply VDDB -
LI 11 SOTICO/SOTICG 0000 Diserotstic | Analog Diagnostic Off
Ifemal Rt 1%0hm -
12 SOT_SENS/OFFSETT 0000 10Oyl [On
Porer On e Extemal Ft No <
et 13 GAIN_T /SOT_T 2000 LDOctr| Woltage |WDD = 5.2
OWloff | OWI enabled -
Reset “ SM_CONFIG 1 sc17 y = AZ Sensor | AZM Sensor Off
NUM ock | NUM write OK -
START Measurement 15 SM_CONFIG 2 0200 L AZ Termp. | AZM Temp, Off
Charee Punp  |On -
Oversampline [ No Overs
Get Measurement Vakie Wiite NVM I Fead NwM
far Calibration .

Figure 87.

Write NVM
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Note: If Write NVM is executed without having read the settings by Read NVM, the existing values may be
unintentionally overwritten. Be sure to read the existing settings with Read NVM before executing

Write NVM.

Click Reset to reset the ZSSC EVB. This operation reflects the NVM settings to the system.

) 7553240 Evaluation 3.02 P
File Interface
Current IF Sstup Measurement Control
Interface  I2C [400kHz] [ Raw Measiwement |Senser and Temp.
C-Address  0x0
Coer_ Measurement  Full Measurement
Sean 126-Bus
Messurement  NVM  Galbration
ID Status
Powered Name
00 Customer_ID_0
——— L] Customer_ID_1
0z Interface Config
Status Request 03 Smart Sensor F. 140 1
04 Smart Sensof F. 1/0 2
HW Gornection s OFFSET.S
GOM Fort 7 . PR
c8 v =
] vi19 4 ki
MCB No 08 0
Close Part 09 50T_TCO
oA SOT_1C6
External Sensor . SO1-cBt
oc OFFSET_T
i
L1 [} GAIN_T
0E SOT.T
Temperature Sensor oF OFFSET_S/ GAIN_S
10 TCG/TCO
r
u n SOT_TCO /SOT_TCG
12 SOT_SENS/OFFSETT
Power On 13 GAIN_T /5OT_T
Reset 1“4 SM_CONFIG 1
START Meacurement 15 SM_CONFIG 2
Get Vakie White NVM
for Calibration

u} X
Display Contral Log
Meas. v Meas. Timer[ms]  ADG Resalution [ Ext Sensor  [J%FS Loe Communication Open Com Loe.
~ [ 16 Bit ¥ [ Temp.Sensor [1° C [ Log Measurement Data
Disgrastic / Gyelic Gonfiguration / Cammand Section
Value [hex] ~ SM Confie 1/2 Ext. Temp. Canfie 1/2
0000
0000 Gain 4® - Gain 132 -
0000 Polarity Fositive - Folarity Positive -
0000 ADGC Resolution 24 Bit v ADG Resolution 16 Bit A
0824 ADC Offset 0] - ADO Offset ] -
0000 ADC Reference Ratiometric - ADG Reference Bardgap -
0000 IN-Offsst OmV tno shitt) - IN-Offset OmV {no shift) -
0000 Tbias out 5ulh - T bias out Bud -
0000 ADG Gain/Offsst  |Off - ADG Gan/Offsst  Off -
0000 GM Adjustment On - M fidhastment Off -
0000
0000 Smart Sensor Funstion /0 1 Smart Sensor Function 1/ 2
b DAC resolution | 19Bit -
Default Mode  Gammand Made -
0000 Dithering | Dithering Off -
W Listen Time |B0me B
oo DAO Fiput | Sensor - DAC -
OWISL Case  Startup Window -
o020 Analog Out  DAC Output -
Temp Sowce | internal PTAT -
Ll fAout Setp | Ext, VDD ratiom /RIR -
Sensor Supply | Ratiometric Sugply VDDB -
9000 Disgrotstic | Analog Disgnostic Off -
Ttemal Rt | 13kOhm -
o LDOetrl On =
Extemal Rt [Na -
2000 LDOcirl Voltage | VDD = 52V -
= OWLoff  OWI enabled -
8c17 AZ Sensoe | AZM Sensor Off -
NuMlock  NVM write OK -
0200 AZ Temp. | AZM Temp Off -
= Charge Punp  |On - X
=T Oversampling | Ho Overs. -

Figure 88. Reset

Note: The Write NVM execution alone does not make the setting effective. Be sure to reset the ZSSC EVB

with the Reset button.

8.6.3 Write CRC

If CheckSum is inconsistent due to NVM change, the IC Status Mem Error lights up after the Reset button

operation.

) Z55C3240 Evaluation 3.02 5P

File Interface

Get Measurement Value
for Calibration

Gurrent F Setup Messurement Gontrol Display Gontrol
iterfoce [0 [400He] 7] Rgry Messurement  Sensor and Temp. Meas v Mess Timerlms]  ADG Resolution B Ext.Senser [ #F5
12C-Address 0 5
] e, Measursment | Full Neasursment - 168t | (] Temp. Sensor [J° ¢
Scan 2C-Bus
Measurement NyM Calibration Dizgnestic / Cychc Genfiguration / Gommand Section
Name Value [hex] A SM Confie 1/2
00 Customer_ID_0 0000
0.1 Goin [0
GMD Mode ” Customer_ID_ 0000
o intertace Conflg 0000 Folarity Pos tive
Status Request 0 SmanSensorf.lO 1 0000 ADG Resolution |24 Bit
B4 SmartSensorF.02 o824 ADG Offsst ]
Hi# Canrection o OFFSELS o000 ADG Reference Ratiometric
GOM Part ? o GAINS o000 IN-Otfset OmV (no shift)
e il
Fu w18 it oG 0000 T bias out [
Mca Mo Tco 0000 ADC Gan/Offeet  [OFf
Closs Port o SOT_TCO 0000 CM Adjustment an
oA SOT_TCG 0000
AT e L SOT_SENS 0000 Swmart Sensor Function VO |
oc OFFSET_T 0000
n Default Mode | Command Mode
o Ll GAINT 0000
o QW Listen Time [60me
e SOT_T 0000
'
Tenperature Sensor OF  OFFSETS/GANS o020 OWESU Ooee ERSECE
T , termal PTAT
= = e e Source | intemal PTA
H Sensor Suppl 1 i
u 11 SOT.TCO/SOTTCGE 0000 wery R
htermal Rt 1.3kOhm
12 SOTSENS/OFFSETT 0000
External R [N
L= En 13 GAINT /50T_T 2000 e =
Reest " SM_CONFG 1 o owlotf [T
START Meazurement 15 SM_CONFIG 2 0200 WMok [IVITEION]
e Chares Pump | On
Wite NWM Read NVM

Loe
4 Loz Gommunieation
[ Log Measurement Data

Open Com Log

Ext. Temp. Contia 1/2
Gain a2
Folerity Positive
ADG Fesolution |16 it
ADG Offsst [
AOG Feference  |Bandzap
O Cna shift)
S
off

off

IN-Otizet
T bias out
ADO Garn/Offeet

GM Adjustment

St Sensar Furction 10 2
DA resalition | 138t
Dithering.
DAO Dnput
Analog Out
Aout Setup

Dithering Off

Sensor > DA
DAG Output -
Ext. VDD ratiom/R2R
Disgratstic | Analog Disgnostic Off
Doctl [on
LDOstr] Votage

AZ Sensar

VDD = 62V
AZM Sensor Off
AZ Temp. | AZM Temp. Off -

Oversarpling | No Overs

Figure 89. Mem Error
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In this case, select the Diagnostic / Cycle Configuration / Command Section tab and click Write CRC to
recalculate CheckSum and write it to NVM. If CheckSum is successfully reconfigured by NVM in ZSSC,
MemError will turn off after the Reset button is clicked.

‘ Z55C3240 Evaluation 3.02 5P - o X
File Interface

Gurrent IF Setup Measurement Gontral Display Gontral Log

Iterface 126 [400kHz] [ Raw Measwement |Sensor and Temp. Meas  ~ | Meas Timerlms]  ADG Resolution B Ext.Sensor [ %FS Nz EE AR Open Gom Log

C-Address 0x0
Gorr. Measurement | Full Messurement - WBit v [ Temp.Sensr [ © Log Measurement Data
Soan [20-Bus = L] /s

Meazure ment N/l Calibration I Diagnostic # Cyclic Configuration / Command Section I

I Gyclic Operation Sequence 1/ 2 DAC-Diagnostic On-Chip Disgnostics
Fowered
L INF

oo it e [T _ e V_DAG10_AQUT [V] = 052 g
ensor Brides Meas. |Ensble ~ e Slts e
OMD Mode Temperature Mess. [Ensble =] oo P n i L] V.DAGHIADLT [V = 450 INP Feange (]
e 56 Check S & g o] Set DAG-Tput 065535 | 0 | NN Range [
SMin 1stSlot  |Enble o] Apply DAG-Disenostic Sersor Short - [
HW Gonnection AZSM in Ist Slot  Enable v | AZSM- Pause in Slots II' ‘:fx):s:f; g
GOM Port THin st Sot  [Enable ~| g Pause 5 Slots ] AB oot TEXT-INN Short []
B va AZTM in Ist Slot | Ensbls = 556G Sstwration [
MF(;":E V:Ju‘g 5C Check in Tet Slot [Enable w|  PedteRate  (ims v S e [ T ] Memory Eror (]
DieCrack [
Close Port iite: to MM TEXT-INP Short [

Apply ADC-Diagnostic
L Resst Disgnostic

B Single Gommand Section 1] Apply Sensor Gheck

Output hexk:
bt [0

Start Command Made

= Terminal
Start Sleep Mode Wirite Commands:
Temperature Sensor
H Start Oyelic Mode Send Wirite Gommand
L
Sirgle
| 1 Read Commands:
Reset M
Send Read Gommand
START Messurement y
Apply HU-Supply(124) Output (hex}

Get Measurement Value
for Calibration

Figure 90. Write CRC

8.6.4 Return ADC resolution set value

In section, 8.6.2 Write NVM the operation to change the ADC resolution to 24-bit was explained as an
example of NVM change.

For section, 7.2 Operating Methods, return to 16-bit before the change. Follow the procedure below to set
the ADC resolution to 16-bit.

1.
2.

9.

Change the ADC resolution to 16-bit according to the procedure in section 8.6.2 Write NVM.

Correct and Reset MemError according to the procedure in section, 8.6.3 Write CRC.
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General Precautions in the Handling of Microprocessing Unit and Microcontroller
Unit Products

The following usage notes are applicable to all Microprocessing unit and Microcontroller unit products from Renesas. For detailed usage notes on the
products covered by this document, refer to the relevant sections of the document as well as any technical updates that have been issued for the products.
1. Precaution against Electrostatic Discharge (ESD)
A strong electrical field, when exposed to a CMOS device, can cause destruction of the gate oxide and ultimately degrade the device operation. Steps
must be taken to stop the generation of static electricity as much as possible, and quickly dissipate it when it occurs. Environmental control must be
adequate. When it is dry, a humidifier should be used. This is recommended to avoid using insulators that can easily build up static electricity.
Semiconductor devices must be stored and transported in an anti-static container, static shielding bag or conductive material. All test and
measurement tools including work benches and floors must be grounded. The operator must also be grounded using a wrist strap. Semiconductor

devices must not be touched with bare hands. Similar precautions must be taken for printed circuit boards with mounted semiconductor devices.
2. Processing at power-on

The state of the product is undefined at the time when power is supplied. The states of internal circuits in the LSI are indeterminate and the states of
register settings and pins are undefined at the time when power is supplied. In a finished product where the reset signal is applied to the external reset
pin, the states of pins are not guaranteed from the time when power is supplied until the reset process is completed. In a similar way, the states of pins
in a product that is reset by an on-chip power-on reset function are not guaranteed from the time when power is supplied until the power reaches the

level at which resetting is specified.
3. Input of signal during power-off state

Do not input signals or an I/O pull-up power supply while the device is powered off. The current injection that results from input of such a signal or 1/0
pull-up power supply may cause malfunction and the abnormal current that passes in the device at this time may cause degradation of internal

elements. Follow the guideline for input signal during power-off state as described in your product documentation.
4. Handling of unused pins

Handle unused pins in accordance with the directions given under handling of unused pins in the manual. The input pins of CMOS products are
generally in the high-impedance state. In operation with an unused pin in the open-circuit state, extra electromagnetic noise is induced in the vicinity of
the LSI, an associated shoot-through current flows internally, and malfunctions occur due to the false recognition of the pin state as an input signal

become possible.
5. Clock signals

After applying a reset, only release the reset line after the operating clock signal becomes stable. When switching the clock signal during program
execution, wait until the target clock signal is stabilized. When the clock signal is generated with an external resonator or from an external oscillator
during a reset, ensure that the reset line is only released after full stabilization of the clock signal. Additionally, when switching to a clock signal

produced with an external resonator or by an external oscillator while program execution is in progress, wait until the target clock signal is stable.
6. Voltage application waveform at input pin

Waveform distortion due to input noise or a reflected wave may cause malfunction. If the input of the CMOS device stays in the area between V.
(Max.) and Vi (Min.) due to noise, for example, the device may malfunction. Take care to prevent chattering noise from entering the device when the

input level is fixed, and also in the transition period when the input level passes through the area between V. (Max.) and Vix (Min.).
7. Prohibition of access to reserved addresses

Access to reserved addresses is prohibited. The reserved addresses are provided for possible future expansion of functions. Do not access these

addresses as the correct operation of the LSI is not guaranteed.
8. Differences between products

Before changing from one product to another, for example to a product with a different part number, confirm that the change will not lead to problems.
The characteristics of a microprocessing unit or microcontroller unit products in the same group but having a different part number might differ in terms
of internal memory capacity, layout pattern, and other factors, which can affect the ranges of electrical characteristics, such as characteristic values,
operating margins, immunity to noise, and amount of radiated noise. When changing to a product with a different part number, implement a system-
evaluation test for the given product.



Notice

1.

10.

11.

12.

13.
14.

(Notel)

Descriptions of circuits, software and other related information in this document are provided only to illustrate the operation of semiconductor products
and application examples. You are fully responsible for the incorporation or any other use of the circuits, software, and information in the design of your
product or system. Renesas Electronics disclaims any and all liability for any losses and damages incurred by you or third parties arising from the use
of these circuits, software, or information.
Renesas Electronics hereby expressly disclaims any warranties against and liability for infringement or any other claims involving patents, copyrights,
or other intellectual property rights of third parties, by or arising from the use of Renesas Electronics products or technical information described in this
document, including but not limited to, the product data, drawings, charts, programs, algorithms, and application examples.
No license, express, implied or otherwise, is granted hereby under any patents, copyrights or other intellectual property rights of Renesas Electronics
or others.
You shall be responsible for determining what licenses are required from any third parties, and obtaining such licenses for the lawful import, export,
manufacture, sales, utilization, distribution or other disposal of any products incorporating Renesas Electronics products, if required.
You shall not alter, modify, copy, or reverse engineer any Renesas Electronics product, whether in whole or in part. Renesas Electronics disclaims any
and all liability for any losses or damages incurred by you or third parties arising from such alteration, modification, copying or reverse engineering.
Renesas Electronics products are classified according to the following two quality grades: “Standard” and “High Quality”. The intended applications for
each Renesas Electronics product depends on the product’s quality grade, as indicated below.

"Standard": Computers; office equipment; communications equipment; test and measurement equipment; audio and visual equipment; home

electronic appliances; machine tools; personal electronic equipment; industrial robots; etc.
"High Quality": Transportation equipment (automobiles, trains, ships, etc.); traffic control (traffic lights); large-scale communication equipment; key
financial terminal systems; safety control equipment; etc.

Unless expressly designated as a high reliability product or a product for harsh environments in a Renesas Electronics data sheet or other Renesas
Electronics document, Renesas Electronics products are not intended or authorized for use in products or systems that may pose a direct threat to
human life or bodily injury (artificial life support devices or systems; surgical implantations; etc.), or may cause serious property damage (space
system; undersea repeaters; nuclear power control systems; aircraft control systems; key plant systems; military equipment; etc.). Renesas Electronics
disclaims any and all liability for any damages or losses incurred by you or any third parties arising from the use of any Renesas Electronics product
that is inconsistent with any Renesas Electronics data sheet, user's manual or other Renesas Electronics document.
No semiconductor product is absolutely secure. Notwithstanding any security measures or features that may be implemented in Renesas Electronics
hardware or software products, Renesas Electronics shall have absolutely no liability arising out of any vulnerability or security breach, including but
not limited to any unauthorized access to or use of a Renesas Electronics product or a system that uses a Renesas Electronics product. RENESAS
ELECTRONICS DOES NOT WARRANT OR GUARANTEE THAT RENESAS ELECTRONICS PRODUCTS, OR ANY SYSTEMS CREATED USING
RENESAS ELECTRONICS PRODUCTS WILL BE INVULNERABLE OR FREE FROM CORRUPTION, ATTACK, VIRUSES, INTERFERENCE,
HACKING, DATA LOSS OR THEFT, OR OTHER SECURITY INTRUSION (“Vulnerability Issues”). RENESAS ELECTRONICS DISCLAIMS ANY AND
ALL RESPONSIBILITY OR LIABILITY ARISING FROM OR RELATED TO ANY VULNERABILITY ISSUES. FURTHERMORE, TO THE EXTENT
PERMITTED BY APPLICABLE LAW, RENESAS ELECTRONICS DISCLAIMS ANY AND ALL WARRANTIES, EXPRESS OR IMPLIED, WITH
RESPECT TO THIS DOCUMENT AND ANY RELATED OR ACCOMPANYING SOFTWARE OR HARDWARE, INCLUDING BUT NOT LIMITED TO
THE IMPLIED WARRANTIES OF MERCHANTABILITY, OR FITNESS FOR A PARTICULAR PURPOSE.
When using Renesas Electronics products, refer to the latest product information (data sheets, user’s manuals, application notes, “General Notes for
Handling and Using Semiconductor Devices” in the reliability handbook, etc.), and ensure that usage conditions are within the ranges specified by
Renesas Electronics with respect to maximum ratings, operating power supply voltage range, heat dissipation characteristics, installation, etc. Renesas
Electronics disclaims any and all liability for any malfunctions, failure or accident arising out of the use of Renesas Electronics products outside of such
specified ranges.
Although Renesas Electronics endeavors to improve the quality and reliability of Renesas Electronics products, semiconductor products have specific
characteristics, such as the occurrence of failure at a certain rate and malfunctions under certain use conditions. Unless designated as a high reliability
product or a product for harsh environments in a Renesas Electronics data sheet or other Renesas Electronics document, Renesas Electronics
products are not subject to radiation resistance design. You are responsible for implementing safety measures to guard against the possibility of bodily
injury, injury or damage caused by fire, and/or danger to the public in the event of a failure or malfunction of Renesas Electronics products, such as
safety design for hardware and software, including but not limited to redundancy, fire control and malfunction prevention, appropriate treatment for
aging degradation or any other appropriate measures. Because the evaluation of microcomputer software alone is very difficult and impractical, you are
responsible for evaluating the safety of the final products or systems manufactured by you.
Please contact a Renesas Electronics sales office for details as to environmental matters such as the environmental compatibility of each Renesas
Electronics product. You are responsible for carefully and sufficiently investigating applicable laws and regulations that regulate the inclusion or use of
controlled substances, including without limitation, the EU RoHS Directive, and using Renesas Electronics products in compliance with all these
applicable laws and regulations. Renesas Electronics disclaims any and all liability for damages or losses occurring as a result of your noncompliance
with applicable laws and regulations.
Renesas Electronics products and technologies shall not be used for or incorporated into any products or systems whose manufacture, use, or sale is
prohibited under any applicable domestic or foreign laws or regulations. You shall comply with any applicable export control laws and regulations
promulgated and administered by the governments of any countries asserting jurisdiction over the parties or transactions.
It is the responsibility of the buyer or distributor of Renesas Electronics products, or any other party who distributes, disposes of, or otherwise sells or
transfers the product to a third party, to notify such third party in advance of the contents and conditions set forth in this document.
This document shall not be reprinted, reproduced or duplicated in any form, in whole or in part, without prior written consent of Renesas Electronics.
Please contact a Renesas Electronics sales office if you have any questions regarding the information contained in this document or Renesas
Electronics products.

“Renesas Electronics” as used in this document means Renesas Electronics Corporation and also includes its directly or indirectly controlled
subsidiaries.
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