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Introduction

This document is the startup manual for operating PROFIsafe using the RZ/T2L Functional Safety Reference
Board (hereinafter referred to as RZ/T2L FuSa Kit), which is equipped with two RZ/T2L MPUs manufactured
by Renesas Electronics.

This document explains how to set up and connect the hardware, and the operating procedures for
PROFIsafe communication.

Target Device
RZ/T2L Group
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1. Overview

PROFiIsafe is equipped on the RZ/T2L FuSa Reference Board manufactured by Renesas Electronics to
perform PROFIsafe communication.

2. Hardware Configuration

' 24V DC(*1)
=B =, = Ethernet cable
N ] -J 1 ﬁ.ﬂ
PLC(*1)
S7-1500
__!=
—
Software(*1) (=——— PD— ;
T = svoer
PetD RZ/N2L RSK Board RZ/T2L FuSa Reference Board
*1: Optional

Figure 2-1 RZ/T2L FuSa Reference Kit Configuration

These boards can be purchased from the following URL.

RZ/N2L RSK Board: https://www.renesas.com/rzn2l-rsk
RZ/T2L FuSa Reference Board: https://www.renesas.com/rzt2l-safety-network
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2.1 Operation Environment

BRZ/T2L FuSa Reference Kit

Item Description
Board RZ/T2L FuSa Reference Kit
MPU RZ/T2L Group

R9A07G074M04GBG x2 : 196pinFBGA

Operating frequency

CPU Core : 800MHz (Arm® Cortex®-R52)

Operating voltage

3.3V/1.8V/1.1V

Operating mode

xSPI0 boot mode(x1 boot serial flash)

Device Serial Flash ROM (64Mbyte)
Renesas Electronics AT25SF128A
Integrated development IAR Systems
environment Embedded Workbench® for Arm Version 9.20.3(Functional Safety)
Emulator IAR Systems
I-jet
PROFIsafe Driver Siemens

PROF Isafe-StarterkitV3.5.2with PROFIsafeprofileV2.6 MU1

BRZ/N2L RSK Board

Item Description
Board RZ/N2L RSK Bard
MPU RZ/N2L Group

R9A07G084M04GBG: 225pinFBGA

Operating frequency

CPU Core : 400MHz (Arm® Cortex®-R52)

Operating voltage

3.3V/1.8V/1.1V

Operating mode

xSPI10 boot mode(x1 boot serial flash)

Device

Serial Flash ROM (64Mbyte)
Macronix MX25UR51245GMI00

Integrated development
environment

IAR Systems

Embedded Workbench® for Arm Version 9.50.1 (FSPv2.0.0)
Renesas Electronics

e? studio 2024-01 (FSPv2.0.0)

Emulator IAR Systems
I-jet
Segger
J-link OB
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B Connecting Devices

Item

Description

PLC programming environment

STEP7 V18 Professional (Siemens)

STEP7 SAFETYADVANCEDV18(Siemens)

PLC

S7-1500 (CPU 1516F-3 PN/DP V1.5, MLFB 6ES7516-3FN01-0ABO)
(Siemens)

Scalance X204IRT MLFB 6GK5204-0BA00-2BA3
(Siemens)(*1)

S7, memory cards for S7-1x00 CPU/SINAMICS, 3, 3V Flash, 24 MB
(Siemens)

CTT

Automated RT Tester (PROFIBUS and PROFINET International) (*1)

*1: Not used in this document.

*2: For how to get them, please contact each manufacturer.
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2.2 RZIT2L FuSa Reference Board Settings

Table 2-1 shows RZ/T2L FuSa Reference Board Switch Settings, and Table 2-2 shows RZ/T2L FuSa
Reference Board Jumper Settings.

Table 2-1 RZ/T2 L FuSa Reference Board Switch Setting

SWA1
1 2 3 4 5 6 7 8
OFF OFF OFF OFF OFF OFF OFF OFF
SW2
1 2 3 4 5 6
OFF OFF OFF OFF OFF OFF
SW3
1 2
OFF OFF
SW4
1 2 3 4 5 (] 7 8
OFF OFF OFF OFF OFF OFF OFF OFF
SW6
1 2
OFF OFF
SW9-12
ﬁ Left ﬁ Center ﬁ Right
Switch Silkscreen: "LP-B" Silkscreen: "F" Silkscreen: "-"
Loop-back connection Pseudo stuck-at fault Normal connection
RZT2L-B RZ/T2L-B RZ/T2L-A RZ/T2L-B
Swe E ;iz: Stfﬁ:g RXD4 TXD4|—>—3 RXD4
RZ/T2L-A RZ/T2L-A RZ/T2L-A RZ/T2L-B
SW10 ;T(E: :‘ RXD4 ﬁuﬁk at RXD4 —<—TxD4
RZ/T2L-B RZ/T2L-B RZ/T2L-A RZ/T2L-B
SW11 |: GToc1oA Stutk atﬁ GTETRGB GTIOC10A —T>—>{ GTETRGB
GTETRGB
RZ/T2L-A RZ/T2L-A RZ/T2L-A RZ/T2L-B
Swi12 GT'°C1°A:| GTETRGBK— s o GTETRGE —<—|GTIOC10A
GTETRGB
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SW13
a Left ﬂ Center ﬂ Right
Switch Silkscreen: SCI-CON Silkscreen: T2L-B
Connected to: CON14 Connected to: None Connected to: RZ/T2L-B
RZMT2L-A CON14 RZ/T2L-A RZ/T2L-B
SW13 TXD3 —f>—3{ 3pin Setting not allowed TXD3—p—{ R¥D3
RXD3 —— 2pin RXD3 [§—I—TXD3
Table 2-2 RZ/T2L FuSa Reference Board Jumper Settings
No. Jumper Setting
1 JP1 1-4 Short
r01an7840EJ0100 Rev.1.00 Page 7 of 23
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2.3 RZIN2L RSK Board Settings
Table 2-3 shows RZ/N2L RSK Board Switch Settings and Table 2-4 shows RZN2L RSK Board Jumper

Settings.
Table 2-3 RZ/N2L RSK Board Switch Settings
SW3
1 2 3 4
OFF OFF OFF OFF
Sw4
1 2 3 4 5 6 7
ON ON ON ON OFF OFF OFF OFF
Sw8
1 2 3 4 5 6 7 10
OFF ON OFF ON OFF OFF OFF ON OFF OFF
SW11
1 2 3 4 5 6 7 10
ON OFF OFF OFF OFF OFF OFF ON OFF OFF
Table 2-4 RZ/N2L RSK Board Jumper Settings
No. Jumper Setting
1 JP9 Open
2 CN8 2-3 short
3 CN17 1-2 short
4 CN20 2-3 short
5 CN21 2-3 short
6 CN22 2-3 short
7 CN24 2-3 short
8 CN25 1-2 short
9 CN27 1-2 short
10 CN29 1-2 short
11 CN31 1-2 short
12 CN32 1-2 short

2.4 RZIT2L FuSa Reference Board and RZ/N2L RSK Board Settings

Connecting with RZ/T2L FuSa Reference Board and RZ/N2L RSK Board is shown the below.

® / TP1
sl (1 O O 0O J25 CON14 0
2pin |« > 2pin , _
B (] [ Q 3pin |« »| 3pin 1 CON15  CON16
| pamm L =t — 5p|n < > 1p|n CON14

128

RZ/N2L RSK Board J25 RZ/T2L FuSa Reference Board CON14
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3. Network Setting
Set the following IP address.

24V DC(*1)

Ethernet cable

/
e
PLC(*1) | Suonet Mask255.256 255.0
S7-1500
!
Software(*1) Z.— z

T = svoce
PC(*1)

IP Address:192.168.0.42
Subnet Mask:255.255.255.0
*1: Optional

RZ/N2L RSK Board RZ/T2L FuSa Reference Board

IP Address:192.168.0.20
Subnet Mask:255.255.255.0

r01an7840EJ0100 Rev.1.00
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4. How to Write Program
41 RZ/N2L RSK Board

RZ/N2L RSK Board For more information on how to write a program to the RZ/N2L RSK Board, see "6.
Running the Sample Application" of "Quick Start Guide: Renesas PROFINET IRT DEVKIT (RO1AN7819)"

The Application Name is "Debug_App5 FAILSAFE_PSD" or "Debug_App5 FAILSAFE_PSD_hram".

Application Name Description Core Support
Debug_App1_STANDARD Standard Application (Use SDRAM) Single, Dual
Debug_App1_STANDARD hram Standard Application (Use HyperRAM) Single, Dual
Debug_App3_ IsoApp Isochronous Application (Use SDRAM) Single, Dual

Debu 3_|soApp _hram Isochronous Application (Use HyperRAM) Single, Dual
|- Debug_App5S_FAILSAFE PSD PROFIsafe Application (Use SDRAM) Single, Dual
Debug_ App5 FAILSAFE PSD hram | PROFIsafe Application (Use HyperRAM) Single, Dual
Debug_App&_SharedMemory Shared Memory Application (Use SDﬁAM) Dual
Debug_App&_SharedMemory_hram | Shared Memory Application (Use HyperRAM) | Dual
Debug_App44 PROFIdrive PROFIdrive Application (Use SDRAM) Single, Dual
Debug_App44_PROFIdrive_hram PROFIdrive Application (Use HyperRAM) Single, Dual

r01an7840EJ0100 Rev.1.00
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4.2 RZ/T2L FuSa Reference Board

Refer to the RZ PROFIsafe Reference Software Development Handbook (R30UZ0216) in the RZ/T2L
PROFIsafe Reference Software package.

4.3 S7-1500

The IP Address and Subnet Mask settings of the PC where the S7-1500 (PLC) and STEP7 are installed are
set in advance. This document is explained in the following IP Address and Subnet Mask. For information on
how to configure the IP Address and Subnet Mask of the S7-1500, refer to the manual for the S7-1500. For
information on how to set the IP Address and Subnet Mask of PC in STEP 7, refer to "6.1 PC Network
Setting".

HWS7-1500
IP Address:192.168.0.100
Subnet Mask:255.255.255.0

BPC of STEP7
IP Address:192.168.0.42
Subnet Mask:255.255.255.0

Download the latest TIA Portal (RZN2L_PROFI_Safe Renesas_Demo_ap16.zip) from the following URL

https://www.renesas.com/rzt2l-safety-network

r01an7840EJ0100 Rev.1.00 Page 11 of 23
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1. Connect RZ/N2L RSK Board and RZ/T2L FuSa Reference Board.
For how to connect, refer to “2.4 RZ/T2L FuSa Reference Board and RZ/N2L RSK Board Settings .

2. Connect RZ/N2L RSK Board (ETHO) and S7-1500(X1P1) via ethernet cable.

l Ethernet cable

Figure 4-2 S7-1500 (X1P1)

3. Connect the S7-1500 (X1P2) to the PC via ethernet cable.

Figure 4-3 S7-1500 (X1P2)
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Apply a power supply of 24VDC to the RZ/T2L FuSa Reference Board. Push RESET SW (SW5).
Apply a power supply of 5 VDC to the RZ/N2L RSK Board and press RESET SW (S3).

Insert an SD card (S7, memory cards) into the S7-1500. Apply a power supply of 24VDC.

Open STEP7(TIA Portal V18).

If STEP?7 is started for the first time, need to register a license for "STEP7 Professional" and "Safety
Advanced". For how to register licenses for "STEP7 Professional" and "Safety Advanced", refer to "6.2
How to Register Licenses of "STEP7 Professional” and "Safety Advanced™.

® N o o &

9. Unzip the following to any folder. This book explains in the c:\work folder.
RZN2L_ PROFI_Safe_Renesas_Demo_ap16.zip
10. Push the "Browse" button in STEP 7 and specify the following:
C:\work\RZN2L_PROFI_Safe Renesas_Demo_ap16\RZN2L_PROFI_Safe Renesas Demo_ap16.ap16

D Siemens - C:workiRZNZL_PROFI_Safe_Renesas_Demo_ap16_V18\RZN2L_PROFI_Safe_Renesas_Demo_ap16_V18 ax

Totally Integrated Automation

Open existing project

Beroon "

Project Path Last change
] RZN2L_PROFI_Safe_Renesas_Demo. C:hwerkIRZN2L_PROFI_Safe_Renesas_Demo_spi6 Vi 1111612025

» Project view Opened project: C:\work\RZN2L_PROF|_Safe_Renesas_Demo_ap16_V18\RZN2L_PROFI_Safe_Renesas_Demo_ap16_V18

It is displayed in "Recently Used"

11. Push the "Browse" button in STEP 7 and specify the following:

CworkiRZN2L_PROFI_Safe_Re: 16_VABIRZN2L_PROFI_Safe_Re: p16_V18 X

Totally Integrated Automation

First steps.
Project: "RZN2L_PROFI_Safe_Renesas_Demo_ap16_V18* was opened success fully. Please...
S

s y Configure a device

[ Write PLC program
Configure
technology objects

| Configure an HM screen
Open the project view

r01an7840EJ0100 Rev.1.00 Page 13 of 23
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12. Select the "Devices" window - > plc_1 "CPU 1516F-3 PN/DP" - "Program blocks" - [Main_Safety RTG1]

[FBA].

T4 Siemens - C:\work\RZN2L_PROFI_Safe_Renesas_Demo_ap16_V18\RZN2L_PROF|_Safe_Renesas_Demo_ap16_V18

Project  Edit

View Inzert Online Options Tools

Window  Help

Totally Integrated Automation

Rl sevepjer 3 X =2 H X s FIMEER  coonline Fcooine oI x || " PORTAL
_ap16_V18 » plc_1 [CPU 1516F-3 PN/DP] » Program blocks » Main_Safety RTG1[FB1] — i WX
Devices Options e
S EEEE RO T TE G R IR e z
| Main_safety_RTG1 > | Favorites E
~ _] RZN2L_PROF|_Safe_Renesas_Demo. -~ Name Data type Default value Retain Accessiblef... Writa.. Visi.. | Basieinstructions| S
B Add new device I @ input - Nalﬂe s
oy Devices & networks 2 . A [z = =1+ [ General [
- - | ] =
= ({3 ple_1 [CPU1516F-3 PN/DP] =lz a =~ oupu ps He
X &
Y Device configuration . - v | ¥ Sl eitlogic operat..[4 7
1 < [ 3| | » [ saterytunctions 7|2
%) Online & diagnostics e L
® safety Administration P  H
» 5@ Sofware units e e e » [i1] Counter operati.
S its
» g c
~ ' Program blocks ~ Block title: (4] -i-U—;'”EE"‘”’ “fi)--—‘lg
: 12
Add new block omme: . &
£W\n[0:|] =] v | Extended instruc.|2
= >  Network 1: Name &
1 & Main_Safety RTG1 [FB1] nt W
| i s =
» ' System blocks D82 g
» [ Technology objects - *ESTOP1_DB" g
. s - 2] 3
<[ 1 [> EBIOF .
Dotalle v I — L
-
 [Detals view w00 ot 3
J’ Technology objects "Tag_in_0_0"— E_STOP Q_DELAY — © z
1 = ACK_NEC ACK_REQ — 3
157 — =
Name Address | - e ~ a
<| [ [>][100% [~ < ] |
g properties  |*} Info &) | %) Diagnostics | > | Technology
J General )| Cross-references ] Compile ] Syntax | » | Communication
< ] B [N e > | Optional package
=2 Overview & Main_safety... .

13. Right-click on the [plc_1 CPU 1516F-3 PN/DP] and select [Compile - Hardware and software (Only
change)] to compile.

4, Siemens - C:\work\RZN2L_PROF|_Safe_Renesas_Demo_ap16_V18\RZN2L_PROFI_Safe_Renesas _Demo_ap16_V

B

I

Project

Sf 1 H saveproject & ¥ g

Project tree o 4
Devices

Edit View Insert Onli

ne Options Tools Window Help

| X D E: TG E R S coonline ¥ Goofiline fz [N

¥ | RZN2L_PROFI_Safe_Renesas_Demo..

B Add new device
E&h Devices & networks

WS = EF

Main_Safety_RTG1

~ ) plc_1[CPU 1516F-3

“w ERE o 8 @@

¢

[IY Device configuration
%] Online & diagnostics
@ Safety Administration
» g8 Software units
= |5 Program blocks
"‘ Add new block
& Main [0B1]
& FOB_RTG1 [0B123
L Main_Safety_RTG1
@ Main_Safety_RTG1
» g System blocks
» r_-j Technology objects
-

£1

<]

it

Compile »

Z Name Deta type Default valus
1 4@ ™ Input
2 = Add ne
Pl i |Elz lan v outout
Change device =] Assignment list L
Open 3%, Update program r—
Open in new editor & print CtrleP
Open block/PLC data type... F7 S Print preview
du T Export CAxdata...
;_% Copy Chise = Export module labeling strips...
- g Properties.. Alt+Enter
¥ Delete Del
Rename F2
&' Go to topology view
Egﬁ Go to network view

Hardware and software (only changes)

r01an7840EJ0100 Rev.1.00
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14 Siemens - C:workiRZN2L_PROF|_Safe_Renesas_Demo_ap16_V18\RZNZL_PROFI_Safe_Renesas_Demo_ap16_V18

-

froject Edit Miew [nzert Qnline Options Jook Window Help Totaly Integrated Automation
S hH savepoject @ X 5 i X Ot *: BME B G ¥ Goonline F coofine dp MR ¥ o 1] watg’ PORTAL
Pridoct e i
|| Devices | Options.
B2l wsAmc@t@rEmERpEcaad ey gt o sl
Main_Safety_RTG1 > Favorites
~ _] RZN2L_PROFI_Safe_Renesas Dema. |~ Neme Dats type Ocfoultvalue | Retain Accessible ... Wita.. Visi..| [ TR rm et &
& Add new device 1@~ input -
- AN
ko e : El 2 A —
- : . - £ L [ Genens -
£ '45—; l"“'s:‘“m z e ¥ Oupit ~|» Gl sitlogic operat. 2
, . — - ik
evice configuration 0 W 1] [ saterytunction: 7|2
p— L —] » (@] Timer operations |5+
& a1 4 = = ] » [41] Counter operati,
» [q] Comparator o
= [ Program blocks ~ Block title: el i T E p, &l
W Add new block ent = . =
b
& Wein [081] - : v Extended instruc. g
& FoB_FTG1 [0R123] Hetworc: teme
L Mein_Safety RTG1 [FB1] t i
§ Wein_Safety RTG1_DB | £
» [ System blocks %we2 %
. . v
+ [§ Technology objects = SCEREIb o £
P . - - H
< u >
— ‘ | 9 Properties  |* Info @ | %/ Diagnostics -
~ | Details view 3
[ Moduie General 4| Gross-references | Compite | syntax | 3
3
I Compiling finished (errors: 0; warnings: 0) H
Hame " - Goto 7 l
I} Device configuration B 0 - r A - n I -
AR A T 7 ey
IS L 0 Hardware was not compiled. The configuration is up-to-date. 3 | Communication
88 Software units i B -

3 | Optional package:

If compile finishes successfully, the "Compile" window is displayed "errors:0".

14. Right-click on "plc_1 CPU 1516F-3 PN/DP" and select [Download to Device] — [Hardware and software

(Only change)], and download program.

74, Siemens - C:\work\RZN2L_PROFI_Safe_Renesas_Demo_ap16_V18\RZN2L_PROFI_Safe_Renesas_Demo_ap1

Project Edit View Insert Online Options Tools Window Help
CF hE saveprojecr & M = B X DEe: MG [R & Goonline ¥ Gooffline  gp
Project tree o4
Devices
[ Wi L ERER D g
Main_Safety_RTG1
~ _] RZN2L_PROFI_Safe_Renesas_Demo.. |A| Name Data type
# Add new device 1 |4 * Input
gy Devices & networks 2 . \dd B
Lrimpe tfcrursieeamnel SNz o ow o
u\r Device canl Change devic x Ero”::-reference: F11
@ Online &dii  Open o'l structure
A . Assignment list
@) safety Adm Open in new editor
» PBB Software ur Open blockiPLC data type... F7 % Update program
~ g Program bl X c Ctrl+X | G} Print... Ctrl+P
- d
B’ Add ne 2| Copy Ctrl+C 3. Print preview...
& Msin [Of [T Paste 8 Export CAxdata...
& FOF‘RK ¥ Delete Del | |=» Export module labeling strips...
L Meinsg o 2 = v
@ Main_Sa . ~ | %g Properties... Alt+Enter
b o System & Go to topology view
I ke gy Go to network view
= Cornpile »

<] (T

« | Nataile viaw

Deownload to device 3 |

Hardware and software (only changes) k

ert
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5. Operating Procedure
5.1 S7-1500 Connecting Procedure
1. Insert an SD card (S7, memory cards) into the PLC (S7-1500) and apply power of PLC.
(Do not connect the PLC to the RZ/N2L RSK Board.)
2. Push the STOP button on the PLC.
Connect RZ/N2L RSK Board and RZ/T2L FuSa Reference Board.
For how to connect, refer to “2.4 RZ/T2L FuSa Reference Board and RZ/N2L RSK Board Settings ”.
4. Connect RZ/N2L RSK Board (ETHOQ) and S7-1500(X1P1) via ethernet cable.

Ethernet cable

Figure 5-2 S7-1500 (X1P1)

5. Connect the S7-1500 (X1P2) to the PC via ethernet cable.

Figure 5-3 S7-1500 (X1P2)

r01an7840EJ0100 Rev.1.00 Page 16 of 23
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Apply a power supply of 24VDC to the RZ/T2L FuSa Reference Board.

Push RESET SW (SW5). Apply a power supply of 5 VDC to the RZ/N2L RSK Board and press RESET

SW (S3).
8. Push the RUN button on the PLC.

The LED on the RZ/T2L FuSa Reference Board changes from Initialization state to Parameter state.

Initialization Parameter
state state
11

1]
Il ([

4 —
[ Initialization 1]
CICd  suceeeded 1]

a0

Reset / Start

170 Data
Processing
state
Flash at 0.5 sec cycle in
1/0 Data Processing
state only

-Parameter determined as correct
nd receive operation start request

vl

1]
10
(.

9. Turn on “RUN” button of PLC

The LED on the RZ/T2L FuSa Reference Board changes from Parameter state to 1/0 Data Processing

state.
I I/0 Data
Initialization Parameter Processing
state state state
Flash at 0.5 sec cycle in
] ] ] I/O Data Processing
Reset / Start —— 1] — 4 [ [ state only
/e Initializatio 1] F-Parameter determined as correct 1]
CICd succeeded T[] and receive operation start request 1

PROFIsafe communication is established.
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5.2 Confirmation of operation

CONZ2: 2 pin ~ 5 pin of the RZ/T2L FuSa Reference Board are assigned Safety Input data A [0~3], and the
CON1:2 pin ~ 5 pin are assigned Safety Input data B [0~3].

Switch signal input A is assigned to CON3: 4 pin, and Switch signal input B is assigned to CON3: 2 pin.
CONEG: 2 pin ~ 5 pin are assigned Safety Output data A[0~3], and CON5: 2pin ~ 5-pin are assigned Safety
Output data B [0~3].

The RZ/T2L A/B connection destination for each signal is shown below.

COMN3 CONE CONS
For emergency 5hc-p switch For safety output For safety cutput
5 el 1 5 2 1
n i Safely ouiput data B L
PREIINED EZTO
[3] [2] [1] [0] [3] [2] [1] [0]
Switch signal Switch signa COMZ COMN1 )
input A nput B For safe-[y input For sarery input
[31 [2] [1] [2] [1]

[Connected destination of each signal]

Comesponding port
| Usage | Connector RZIT2L (Main) | RZIT2L (Sub)
Ow | CONT | Spin - 2 gin Fi4_3-P14_0
Maon-safety
n | comt | Sgin - 2pin POO_3 - PO0_O
|Emergenc-,r stop switch inpu-.| COM3 | 4pin 2 pin Pi5 6 F155 | P55 F15.6
COMB | Spin - 2 pin P22_3-P22_0
Out
CONS | Spin - 2 @n - F22_3-P22_0
Safety
| coNz | Spin - 2@n PO1_3-P01_0 | POI_T-PO1_4
n
COM1 | Spin - 2 @n PO1_7-P01_4 | PO1_3-PO1_D

The program of the Safety PLC is reflected in CON5 and CONG6 with the AND of (1) and (2).
(1) Safety Input data B[0~3] of CON1 AND Switch signal input B of CON3:2pin
(2) Safety Input data A[0~3] of CON2 AND Switch signal input A of CON3:4pin

[Safety PLC Program]
Safety Output data A/B[0]=(Safety Input data B[0]& Switch signal input B) &

(Safety Input data A[0]& Switch signal input A)
Safety Output data A/B[1]=(Safety Input data B[1]& Switch signal input B) &

(Safety Input data A[1]& Switch signal input A)
Safety Output data A/B[2]=(Safety Input data B[2]& Switch signal input B) &

(Safety Input data A[2]& Switch signal input A)
Safety Output data A/B[3]=(Safety Input data B[3]& Switch signal input B) &

(Safety Input data A[3]& Switch signal input A)
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For example:

Example 1: When Switch signal input A and Switch signal input B are High (24V) and Safety Input data B[0]
and Safety Input data A[0] are High (24V), the 2 pin LED of CON6 and 2 pin of CONS turn on.

Example 2: When Switch signal input A and Switch signal input B are Low (0V) and Safety Input data B[0]
and Safety Input data A[Q] are High (24V), the 2 pin LED of CON6 and 2 pin of CONS5 turn off.

HER

Example 3: When Switch signal input A and Switch signal input B are High (24V) and Safety Input data B[3]
and Safety Input data A[3] are High (24V), the 5 pin LED of CON6 and 5 pin of CONS5 turn on.

A0

Example 4: When Switch signal input A and Switch signal input B are Low (0V) and Safety Input data B[3]

and Safety Input data A[3] are High (24V), the i_ LED of CONG6 and 5 pin of CONS turn off.
o = b e _E g T _i1
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[How to check in STEP 7]

1. Start STEP7 (TIA Portal V18).

2. Push the "Browse" button in STEP 7 and specify the following:
C:\work\RZN2L_PROFI_Safe_Renesas_Demo_ap16\RZN2L_PROFI|_Safe_Renesas_Demo_ap16.ap16

74 Siemens - C:workRZN2L_PROFI_Safe_Renesas_Demo_ap16_V18\RZN2L_PROFI_Safe_Renesas_Demo_ap16_V18 -ox

Totally Integrated Automation

Open existing project

@ Open existing project
Project Path Last change
@ Create new project i RZN2L_PROFI_Safe_Renesas_Demo.. C:workIRZN2L_PROFI_Safe_Renesas_Demo_ap16_V18 11/16/2025 .

@ Migrate project

@ Close project

@ Welcome Tour

@ First steps

@ Installed software

® Help

&) User interface language

» Project view Opened project: C:\workiRZN2L_PROFI_Safe_Renesas_Demo_ap16_V18\RZN2L_PROFI_Safe_Renesas_Demo_ap16_V18

It is displayed in "Recently Used".

3. Select “Open the project view”.

74 Siemens - C:\work\RZN2L_PROFI_Safe_Renesas_Demo_ap16_V18\RZN2L_PROFI_Safe_Renesas_Demo_ap16_V18 -ox

Totally Integrated Automation

First steps

. __ Project: "RZN2L_PROFI_Safe_Renesas_Demo_ap16_V18* was opened successfully. Please...
@ Open existing project

@ Create new project
j | \\\
@ Migrate project
@ Close project
N ] Configure a device
@ Welcome Tour
5 Write PLC program
@ First steps N
Configure
technology objects
@ Installed software
I | Configure an HMI screen

@ Help

@) User interface language

Open the project view
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4. "Devices" window - select > [plc_1 "CPU 1516F-3 PN/DP"] - [Watch and force tables] - [Watch
table 10 _InData], and select Monitor all).

74 Siemens - Ciwork3\RZT2L_FuSa_Ref Kitibranchestsrciver100\PROFISafelRZN2L_PROFI_Safe_Renesas_Demo_ap16_V18\RZN2L_PROFI_safe_Re)

Project Edit View Insert Online Options Tools Window Help

Gi ik seveproject @ ¥ 5 T X D22 I OE E R & coonline F Gootfine fir 8 I8 2 [ 22 1% [0

Devices

£

8 m
Ad Display format | Monitor value

~ [ ] RZN2L_PROFI_Safe_Renesas_Demo_sp16_V18 o~ E@Hex [=] 162FF
B Add new device 12 %IB1 Hex 16488
iy Devices & networks 3 %IB2 Hex 1682FF
~ [ ple_1 [CPU 1516F-3 PN/DP] Q 4 %IB3 Hex 16#FF
I Device configuration 5 %IB4 Hex 16#00
%] online & diagnosties 6 %BS Hex 16200
@ safety Administration o |7 %IB6 Hex 16200
» [5@ Software units =|: HIET Hex 16#00
» [ Frogram blocks ] Add ne:
» [ Technology objects
» [} External source files
» [g PLCtags [ ]
» [ PLC data types [ ]
~ 22 Watch and force tables

B Add new watch table

Bit O of the first byte is assigned Switch signal input B, and bit 4 of the first byte is assigned Switch
signal input A.

Bottom 4 bits of the second byte are assigned Safety Input data B[0]~[3], and top 4 bits are assigned
Safety Input data A[0]~[3].

For example, if the value of the first byte shows OxFF, it means that Switch signal input B and Switch
signal input A are High (24V).

Also, if the second byte shows 0x88, the Safety Input data B[3] and Safety Input data A[3] are High
(24V) and the others are Low (0V).

5. "Devices" window - select > [plc_1 "CPU 1516F-3 PN/DP"] - [Watch and force tables] - [Watch
table_IO_OutData], and select =/ (Monitor all).

T4, Siemens - C:Wwork3\RZT2L_FuSa_Ref_Kitbranches\srciver100\PROFISafe\RZN2_PROF|_Safe_Renesas_Demo_ap16_V18\RZN2|_PROFI_Safe_R{

r Edit View Inzert Online

Uf (W soveproject & X

Display format | Monitor value

~ | ] RZN2L_PROFI_Safe_Renesas_Demo_ap16_V18 (1] Hex 16808
I Add new device Hex [+] 18200
iy Devices & networks Hex 16%CD

~ [ plc_1 [CPU1516F-3 PN/DF] 0 Hex 164CF
[ pevice configuration Hex 16272

%] Online & diagnostics

@ Safety Administration ! ]
» 38 Software units =
b [l Program blocks
» [ Technology objects
» @ External source files
b L& PLC tags
» L PLC data types
~ [ Wiatch and force tables

& Add new watch table

Force table

(X ]

Bottom 4 bits of the first byte are assigned Safety Output data A/B [0~3].
For example, if the value of the first byte shows 0x8, Safety Output data A/B[3] is High (24V).
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6. Appendix

6.1 PC Network Setting
Open the IP address settings screen (below) and set the IP Address and Subnet Mask in the red frame.

—
| Internet Protocol Version 4 (TCP/IPv4) Properties X

General

| You can get IP settings assigned automatically if your network supports
this capability. Otherwise, you need to ask your network administrator
for the appropriate IP settings.

() Obtain an IP address automatically
© Use the following IP address:

| IP address: 192.168. 1 . 42
Subnet mask: ps5 . 255 .255. 0
Default gateway:

btain DNS server address automatcally
© Use the following DNS server addresses:
Preferred DNS server:

Alternate DNS server:

[ validate settings upon exit

| Adyanced...

{ [I] Cancel

6.2 How to Register Licenses of "STEP7 Professional” and ”"Safety Advanced”

Connect the USB memory containing the "STEP7 Professional" and "Safety Advanced" licenses to PC.
Open Automation License Manager and move the "STEP7 Professional" and "Safety Advanced" licenses
from the LICENCE KEY to the local disk.

- Siemens Automation

L'ﬁﬁ; Automation License Manager

m Automation License Manager

File Edit License Key View Help
FPSEB|IX XLk T2 ?
=+= My Desktop

BQ My Computel

¢ .E Windows (

*i’ Online Softw: Status Family Product Version Number of lice...
- SIMATIC STEP 7 STEP 7 Professional 18.0 1
- SIMATIC STEP 7 STEP 7 Safety Advanced 18.0 1
r01an7840EJ0100 Rev.1.00 Page 22 of 23
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Revision History

Description

Rev. Date Page Summary

0.90 Jun.13, 2025 - Preliminary

1.00 Nov.28, 2025 P.10 Add how to write Safety PLC program
P.17 Add how to operate Safety PLC program
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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/0 pull-up power supply while the device is powered off. The current injection that results from input of such a signal or /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 Vi1 (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 Vi (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 LSl 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.

O Arm and Cortex are registered trademarks of Arm Limited (or its subsidiaries) in the EU and other
countries. All rights reserved.

OEthernet is a registered trademark of Fuji Xerox Co., Ltd.

OIEEE is a registered trademark of the Institute of Electrical and Electronics Engineers Inc

OPROFINET is a trademark of ODVA.

OAdditionally all product names and service names in this document are a trademark or a registered
trademark which belongs to the respective owners.




Notice

1.

10.

11.

12.

13.
14.

(Note1)

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.

(Note2)

Corporate Headquarters
TOYOSU FORESIA, 3-2-24 Toyosu,
Koto-ku, Tokyo 135-0061, Japan
www.renesas.com

Trademarks

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

“Renesas Electronics product(s)” means any product developed or manufactured by or for Renesas Electronics.

(Rev.5.0-1 October 2020)

Contact information

For further information on a product, technology, the most up-to-date
version of a document, or your nearest sales office, please visit:
www.renesas.com/contact/.

© 2025 Renesas Electronics Corporation. All rights reserved.
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