RENESANS Application Note

RL78 Family

Reality Al Data Acquisition Module (Data Collector / Data Shipper) — Sample
Code

Introduction

This application note describes sample software for data acquisition for Reality Al. Acquired data is
converted into any files using Reality Al Data Storage Tool on PC.

Target Device
RL78 Family MCUs : G23,G24,G13,G13A,G1D,G1H,G14 (ROM size more than 128KB)
. Operation confirmed MCU: RL78G23

When using this application note with other Renesas MCUSs, careful evaluation is recommended after making
modifications to comply with the alternate MCU.
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RL78 Family Reality Al Data Acquisition Module (Data Collector / Data Shipper) — Sample Code
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RL78 Family Reality Al Data Acquisition Module (Data Collector / Data Shipper) — Sample Code

1. Data acquisition for Reality Al
Follow the steps below to collect data for Reality Al.

. Signal data such as sensors are stored in memory by Data Collector.
. The stored data is sent to the PC Data Shipper.
. Data Storage Tool running on a PC converts it into a file and uploads it to Reality Al.

Reality Al analyzes uploaded data and generates source code. Please see the e2 studio
documentation for information on how Reality Al and e2 studio work together.

The following diagram is the system structure.

Evaluation Board PC Windows Web Service
MCU .
Data Shipper e2 studio Reality Al Tools
|DTC|| SCI || UART H» USB Serial |# Data Storage Tool e
Sensor = L
ata Lollector K 'Y
_— File | FTFile
(CSV) [] (WAV)

1.1 Overview of Data Collector
Data Collector collects data such as sensors in memory. There are two ways to collect it.
. Snapshot
Data is collected using a timer provided by the Data Collector.
. Data Feed
Data is collected using a timer provided by the user.
After collecting a specified number of data, it calls the Data Shipper’'s API.
1.2 Overview of Data Shipper
Data Shipper sends data stored in memory by Data Collector to the PC via UART.
UART settings are set in “UART Communication Driver Interface Middleware”.
1.3 Overview of Data Storage Tool

Data Storage Tool convert file from sent data by Data Shipper.
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RL78 Family Reality Al Data Acquisition Module (Data Collector / Data Shipper) — Sample Code

B% Reality Al Data Storage Toal X

Project: | DC_DS_TST

Status Settings
[ Mo data
Data capture Signal view
Frame size:
Fames peri
frames per file:
[ Unlimited
Start new

Data connection...

L~

Data file settings...

View data structure...

Ch Name Q

dcO_snapshot_ch0
dcO_snapshot_ch1
dc0_snapshot_ch2

< >

(®) Auto scale view

(O Fixed scale view

O Liveview (@) File review 256 samples
Manage capture data files
Data file group Data file Create date Size Class name Status Coli Refresh
metadata.csv myClass_20230... Wed Jul0502... 143KB yourClass GOOoD Blui
Select all data
myClass_20230.. Wed Jul050%... 146KB myClass GOOD Red
myClass_20230... Wed Julos02... 146KB myClass GOOD Yell Copy data to group...
myClass 20230... Wed Jul 0509... 147KB myClass GOOD Blui —
myClass_20230..  Wed Jul 050%... 15.3KB myClass GOOD Blut e
wClass_20230... Wed Jul 0510,  16.1KB yCl GOOD Blus
myClass_ ed Jul myClass u Ceit metadata..
myClass_20230.. Wed Jul 05 10:...  161KB myClass GoOoD Blus
myClass_20230.. Wed Jul 0510...  15.8KB myClass GOoD Blut Editor path:
myClass_20230... Wed Jul0510... 15.8KB myClass GOOD Blui
PO P . e 7o) LT N . T T, ¥ ar R ] P, [NV nl.. “UEta _ "

2. How to implement data acquisition [RL78/G23]

Describes how to implement a data acquisition module using Data Collector and Data Shipper into

a program.

2.1 Create New project.
1. Select [File]>[New]>[Renesas C/C++ Project]>[Renesas RL78] menu.

& r78-sample - & studio
File Edit Source Refactor Mavigate

Search Project Renesas Views Run

Renesas Al Window Help

I New

Alt+Shift+N > | |

Renesas C/C+ + Project >]

Open File...
(3 Open Projects from File System...

Recent Files

Close Editor

Close All Editors

Revert

Move...
Rename...

| Refresh

@5

Convert Line Delimiters To
Print...

Import...
Export...

L E

Properties

Switch Workspace
Restart
Exit

4
©
Al
&5
Ctrl+S 5]
[€
3
Cirl+Shiftss | AT
&
<3
1

F2
Fs |OF
=]

Makefile Project with Existing Code
C/C++ Project

Project...

Renesas Debug
Renesas RA =
Renesas RL78

Renesas RX

Convert to a C/C++ Project (Adds C/C++ Nature)
Source Folder

Folder

Source File

Header File

File from Template

Class

Code Generator

Example...

Other.. Ctrl+N

0 items selected

Ctrl+P
Alt+Enter
>
Problems X
items.

Description

Resource

B Console| (] Properties| @ Smart Browser| 1 Smart Manual

Path Location Type

5% Outline X

- [m] x

Q | |Eoces
= B8

There is no active editor that provides an
outline.
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RL78 Family Reality Al Data Acquisition Module (Data Collector / Data Shipper) — Sample Code

2. Select [Renesas CC-RL C/C++ Executable Project] item.

@ Mew C/C++ Project O X

Templates for Renesas RL78 Project

|
LLVM for Renesas RL78 C/C++ Library Project -

C/C++ EEEN A CAC++ Library Project for Renesas RL78 using LLVM
for Renesas AL 7E Toolchain,

Renesas CC-RL C/C++ Executable Project
LT~ A C/C++ Executable Project for Renesas RL78 using
the CC-RL toclchain.

Renesas CC-RL C/C++ Library Project
EEEN A CAC++ Library Project for Renesas RL78 using the

P i i LI Py Sy -

< >

® < Back Finish Cancel
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RL78 Family Reality Al Data Acquisition Module (Data Collector / Data Shipper) — Sample Code

3. Specify Project Name.
] m| x

New Renesas CC-RX Executable Project —_——
MNew Renesas CC-RX Executable Project

Project name:l RealityAlSample I

Use default location
C¥workspace¥e2studic¥RealityAlSample Browse...
Create Directory for Project
default
Working sets

[[] Add project to working sets New...

Select...

@ < Back Finish Cancel

Push [Next] button.
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RL78 Family Reality Al Data Acquisition Module (Data Collector / Data Shipper) — Sample Code

4. Select [RL78G23-128p_FastPrototypingBoard] in Target Board.
& O X
New Renesas CC-RL Executable Project —
€3 You must select a device '
Toclchain Settings
Language: ®C OC++
Teolchain: Renesas CC-RL w
Teclchain Version: | v1.12.00 e
Manage Toolchains...
Device Settings Configuraticns
Target Board: | e Create Hardware Debug Configuration
Custom & -
RL78G15_FastPrototypingBoard
Target Device: |RL78G16 FastPru:-tu:-typmgBDard ] .
RLT&GZZ Fa stF'n:rtcr Eh:nard [] Create Debug Configuration
Endian: oL : PF' s
T 24 tProt
Project Type: I 2t rototypingBoar [] Create Release Configuration
?\ < Back Mext > Finish Cancel
Push [Next] and [Finish] button to create a new project.
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RL78 Family Reality Al Data Acquisition Module (Data Collector / Data Shipper) — Sample Code

2.2 Import and setup for SIS Modules for Reality Al
1. Open Smart Configurator.

Double Click [“projectname”.scfg] in Project Explorer.
)

File Edit Source Refactor Navigate Search
| B~ R~ iwide- G~

K5 Project Explarer X 5SS T § &

Q | ERC/Cs | ¥ Smart Configurator
5 = = B |[B= Qutline X % = 0
~ 25 RealityAlSample There is no active editor that provides an
il Includes
(2 src
¢ RealityAlSample.scig

outline.
T RealityARample HardwareDebug.launch

(3) Developer Assistance

{20 Problems | B Console x

[T Properties| @ Smart Browser| &) Smart Manual
Smart Configurator Qutput

BB mB-mh-=0
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RL78 Family Reality Al Data Acquisition Module (Data Collector / Data Shipper) — Sample Code

2.

Add Components.

Select [Components] tab and Click [Add component] icon.

B e2ctudic - RealityAlSample/RealityAlSample.scfg - & studio - O X
File Edit Navigate Search Project RenesasViews Run RenesasAl Window Help
|~ R~ it Qo Q @ | B C+ | ¥ Smart Configurator
5 Project X = B |[i} RealityAlSamplescfg X = 8 |[& MCU/MPU Package . (?) Developer AssistBrow | = B
& 8 . e =
% 11 ¢ | software component configuration c| =
v & RealityAlSample Generate Code  Generate Report # - "
3 ERINE
i) Includes d || 4| &4
& s Com... pug B Configure @
5 RealityAlSample.scig .
¥ RealityAlSample Hardh | | 55 B N
(3) Developer Assistance B
i
~ (= Startup
v (= Generic
& tbsp
< > || Overview | Board | Clocks [ System Plns Interrupt » Legend
& Console X RER)| = B~ 4~ = O |[[E configuration Problems X ¥ § =0
Smart Configurator Qutput Oitems
Description Type
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RL78 Family Reality Al Data Acquisition Module (Data Collector / Data Shipper) — Sample Code

3.

Download FIT modules.

—  Select [Download RL78 Software Integration System modules] link.

Q New Component

Software Component Selection

Select component from those available in list

Category |All ~
Function |All ~
Fiter |
~

Components Shert Name Type Wersicn "

H A/D Converter Code Generator 1.4.0

1 Board Support Packages. - v1.60 r_bsp RL78 Softwarel.. 160

£ Capacitive Sensing Unit driver. r_ctsu RL78 Softwarel...  1.40

BB Clock Output /Buzzer Output Conroller Code Generator 14.0 v

Show only latest version

Description

The analog to digital (A/D) converter is function for converting analog inputs to digital signals.

Download ELCL modules

Configure general settings...

®

ownload RL78 Software Integration System module:

< Back Mext >

e
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RL78 Family Reality Al Data Acquisition Module (Data Collector / Data Shipper) — Sample Code

—  Select Region on dialog.
- Check the following SIS modules in list.

. RAI Data Collector Middleware
. RAI Data Shipper Middleware
. UART Communication Driver Interface Middleware

e} O X
RL78 Software Integration System Modules Download \

Select the RL78 Software Integration System modules for download @

Title Document No.  Rew, lssuedate ~ || Select Al

[l RL7&Family Renesas Flash Driver RL78 Typ...  R20AMN0853EJ0..  Rew.1.10 2023-08-07 Deselect All

[0 RL7& Family Renesas Flash Driver RL78 Typ... R20ANOSS4EJ0..  Rew.1.10 2023-08-07

[l RL7& Family Renesas Flash Driver RL78 Typ...  R20AM0&5SEJ0..  Rew.1.10 2023-08-07

[0 RL7 Family ZMOD4410, ZMOD4450 and Z... ROTANG197EMD..  Rewl.22 2023-07-04

[ RL78 Family CTSU Module Software Integr..  R1TAND4B4EJ0..  Rev.1.40 2023-06-13

[0 RL7 Family TOUCH Module Software Inte..  R11ANO485EJ0..  Rev.1.40 2023-06-13

[ RL78 Family FS2012 Sensor Control Modul...  ROTAME196EJ0..  Rew.1.12 2023-04-26

[0 RL7& Family H5400X Sensor Control Modu...  ROTANG446EJ0..  Rev.1.02 2023-04-26

[] RL7& Family H5300x Sensor Control Modul.. RO1ANE194El0.. Rev.1.22 2023-03-03 ¥

< >

Module Folder Path:

|C:¥U5er55 ¥.eclipse¥com.renesas. platform_download¥RL78_Modules¥GenericModules | | Browse...
Download Cancel

Push [Download] button

Confirm “End User License Agreement (Sample Code)”. If you can agree this
license, push [Accept] button.
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RL78 Family Reality Al Data Acquisition Module (Data Collector / Data Shipper) — Sample Code

— Input [rai] in Filter and select [RAI Data Shipper Middleware] item.

When select [RAI Data Shipper Middleware], Smart Configurator will automatically
import the required components.

ﬁ ew Component O .
Software Component Selection
Select component from those available in list tlj

Category |All w
Functicn |All w
Filter |rai

Components Short Name Type Wersion
Wm rorai data collecior Elrare loteor 100

£ RAI Data Shipper Middleware pn  rm_rai_data_shipper_r<  Firmware Integr..  1.00

Show only latest version
Hide items that have duplicated functionality

Description

Dependency : r_bsp version(s) 7.21

Dependency : rm_comms_uart_rx version(s) 1.00
Dependency : rm_rai_data_collector_rx version(s) 1.00
This module collects and shipping data for RAL

Download the latest FIT drivers and middleware

Configure general settings...

?\ < Back Mext = Cancel

Push [Finish] button in New Component Dialog.
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RL78 Family Reality Al Data Acquisition Module (Data Collector / Data Shipper) — Sample Code

4. Import Data Transfer Controller (DTC) and setup.
Data Collector use DTC feature. So, import Code Generator module.
—  Select [Components] tab and Click [Add component] icon in Smart Configurator.

—  Select [Data Transfer Controller] item and push [Finish] button.

&) New Component O *

Software Component Selection
Select compenent from those available in list tl:r

Category |All ~

Function |All ~

Filter |data

-

Components Short Name Type Wersion
EE\‘ Data Transfer Controller Code Generator 131 I
1 RAl Data Collector Middleware rm_rai_data_collector_rl RL78 Softwarel..  1.00

£ RAI Data Shipper Middleware rmm_rai_data_shipper_rl RL78 Softwarel...  1.00

Show only latest version

Description

This software component provides configurations for DTC to perform data transfers,

Download RL78 Software Integration System modules
Download ELCL modules

Configure general settings...

@' < Back MNext > I Finish L Cancel
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RL78 Family Reality Al Data Acquisition Module (Data Collector / Data Shipper) — Sample Code

Change the settings of [Config_DTC] as follows:

ltems

Value

Chain transfer (DTCDO)
Activation source

(DTCDO)

Check

End of channel 1 of timer array unit O count or
capture

{55 *RealityAlSample.scfg X

Components  fxy gy |

il .

|type filter text ‘

w [= Startup
v (= Generic
@ rbsp

v = Drivers

w Config_DTC

~ L= Data transfer controller )

v = Middleware
v (= Generic
& rm_comms_uart_rl
%" rm_rai_data_ccllector_rl
%" rm_rai_data_shipper_rl

<

Software component configuration

=] Configure

Base setting
DTC base address

Activation source setting

Mote: Multiple data transfers can be continuously performed by one activation source wher

Chain transfer (DTCDO)

Control data0 (DTCDO)
Control datal (DTCD1)
[] Control dataz (DTCD2)
[ Control data2 (DTCD3)
[ Control data4 (DTCD4)
[] Control datas (DTCDS)
[ Control data6 (DTCDE)
[ Control data7 (DTCDT)
[ Control datas (DTCDE)
[[] Control datag (DTCDS)
[ Contral data10 (DTCDMO)
[ Contrel datat1 (DTCD1)
[] Control data12 (DTCD12)
[ Control datal3 (DTCDM3)
[ Control datat4 (DTCD4)
[] Control data1s (DTCD1S)

[ Control data16 (DTCOHE)

[ Chain transfer (OTCO1)
Chain transfer (DTCD2)
Chain transfer (OTCD3)
Chain transfer (OTCD4)
Chain transfer (DTCDS)
Chain transfer (OTCDE)
Chain transfer (OTCO7)
Chain transfer (OTCDE)
Chain transfer (DTCDS)
Chain transfer (OTCD10)
Chain transfer (OTCD11)
Chain transfer (OTCD12)

Chain transfer (OTCD13)

Chain transfer (OTCD14)

Chain transfer (OTCD15)

Chain transfer (OTCD16)

Activation source (DTCDO)
Activation source (DTCD1)
Activation source (DTCDZ)
Activation source [DTCD3)
Activation source (DTCDd)
Activation source (DTCDS)
Activation source [DTCDE)
Activation source (DTCDT)
Activation source (DTCDE)
Activation source (DTCD%)
Activation source [DTCD10
Activation source (DTCD11)
Activation source (DTCD12)
Activation source [DTCD13)
Activation source (DTCD14)
Activation source (DTCD13)

Activation source [DTCD1E)

e =

O
Generate Code Generate Report

~

nusing Chain transfer.
| End of channel 1 of timer array unit 0 count DI

INTP1

INTP2

INTP3

INTP4

INTPS

A/D conversion end

UARTO reception transfer end/CSI01 transfer e
UARTO transmission transfer end/CSI00 transfe
UART1 reception transfer end/CSI11 transfer e
UART1 transmission transfer end/CSI10 transfe
UART2 reception transfer end/CSI21 transfer e
UART2 transmission transfer end/CSI20 transfe
End of channel 0 of timer array unit 0 count o
End of channel 1 of timer array unit 0 count o
End of channel 2 of timer array unit 0 count o1
End of channel 3 of timer array unit 0 count o

>

Overview | Board |Clnck5 | System ‘Cnmpnnentsl Pmsl Intermptl

Lx
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RL78 Family Reality Al Data Acquisition Module (Data Collector / Data Shipper) — Sample Code

5. Import Interval Timer and setup.
Data Collector use timer. So, import SIS module and change the settings.
—  Select [Components] tab and Click [Add component] icon in Smart Configurator.

—  Select [Interval Timer] item and push [Next] button.

& New Component O *

Software Component Selection
Select component from those available in list tl:l.

Category |All ~

Function |All ~

Filter | timer

Compeonents Short Mame Type Version

B Interval Timer Code Generator 1.4.0 I
E}Watchdog Timer Code Generator 1.4.0

Show cnly latest version

Description

The interval timer function is timer that generating timer interrupt at regular intervals. It also can measure the interval of the input signals.

Download Rl 78 Software Integration System modules
Download ELCL modules

Configure general settings...

@ ek | Next>  J[ Finish Cancel
by
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RL78 Family Reality Al Data Acquisition Module (Data Collector / Data Shipper) — Sample Code

Change [16bit count mode] of “Operation” and push [Finish] button.

g New Component

Add new configuration for selected component

Interval Timer

Configuration name: | Config_TALO_1

A o L o d T e ool AL T oo ar LT oo i b oo

Operation: |16 bit count mode ~ I
Resource: TAUO 1 ~
Caution:

16 bit capture mode [TLOOO_ITLOOT can not be used together with 16 bit count mode [TLO12_ITLO13. ~

'When 8 bit mode ITL is used, 16 bit ITL and 32 bit ITL can not be used.

When 16 bit mode ITL is used, 8 bit ITL and 32 bit ITL can not be used. »

@ < Back Next >

G

L
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RL78 Family Reality Al Data Acquisition Module (Data Collector / Data Shipper) — Sample Code

—  Change the settings of [Config_TAUO_1] as follows:

Items Value
Interval value (16 bits) 1 ms
Priority Level 0 (high)
o] o x
{5 *RealityAlSample.scig X = B8
; " ; &l =]
TR v CDI‘I'F'a ion Generate Code Generate Report
Components [T | = Configure @
£ 1;@ % = Clock setting
| type filter text | Operation clock CKoo ~
w [ Startup Clock source fCLK ~ (Clock frequency: 32000 kHz)
v = generic

Interval timer setting

& rbsp
w (= Drivers Interval value (16 bits) l‘\ ms ~ Iﬁ::ua\ value: 1)

¥ & Data transfer controller [ Generates INTTMO1 when counting is started

& Config_DTC
v [= Timers Interrupt setting
P Cunﬁa TAUD 1 End of timer channel 1 count, generate an interrupt (INTTMOT)

v = Middleware
w 7= Generic
$ rm_comms_uart_rl
QC rm_rai_data_collector_rl
ﬁv rm_rai_data_shipper_rl

Priority Level 0 (high) NJI

Overview | Board | Clocks | System | Components | Pins | Interrupt

Import UART communication and setup.

Data Shipper use UART communication. So, import code generator module and change
the settings.

—  Select [Components] tab and Click [Add component] icon in Smart Configurator.
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RL78 Family Reality Al Data Acquisition Module (Data Collector / Data Shipper) — Sample Code

Select [UART communication] item and push [Next] button.

Q MNew Component

Software Component Selection

Select component from those available in list

Category | All

Function |All

Filter | uart

-

Components Short Mame Type Version

£ UART Communication Code Generator 1.5.0 I
@ UART Communication Driver Interface M... rm_comms_uart_rl RL78 Software ...  1.00

Show only latest version

Description

The universal asynchronous receiver/transmitter{JART) interface supports serial communication.

Download RL78 Software Integration System modules
Downlead ELCL modules

Configure general settings...

@ <Back | Next> ([ Finish

I Cancel

Select [Transmission/reception] in “Operation” and select [UART3] in “Resource”

and push [Finish] button.

ﬁ Mew Component

Add new configuration for selected component

0O >

=

UART Communication

Configuration name: | Config_UART3

Operation: Transmission/reception ~
Resource: UART3 ~

@ < Back MNext > Cancel
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RL78 Family Reality Al Data Acquisition Module (Data Collector / Data Shipper) — Sample Code

ltems
Clock source

Value
fCLK/2

Transfer rate setting 115200 (bps)

Change the settings of [Config_ UART3] and [Transmission] tab as follows:

{53 *RealityAlSample.scfg X

Software component configuration

Components B2 2

=5

B #

"

[type filter text

v [= Startup
w [ Generic
& rbsp
~ 3= Drivers
~ (= Data transfer controller
& Config_DTC
w [ Timers
& Config TAUO 1
w [= /O port
& Config_PORT
v i Communications

g Config_UART3

~ (= Middleware
w [ Generic
ﬁi' rm_comms_uart_rl
ﬂi' rm_rai_data_collector_rl
ﬂi' rm_rai_data_shipper_rl

Configure

Transmission | Reception

UART3 clock setting
Operation clock

Clock source

Transfer made setting
® Single transfer mode

Data length setting
(O 7 bits

Transfer direction setting

@ LsB

Parity setting

(® None Oo parity
Stop bit length setting

® 1bit

Transfer data level setting
(® Non-reverse

Transfer rate setting

Transfer rate setting

Interrupt setting

Transmit end interrupt priority (INTST3)

Callback function setting

1 Transmission end

Overview | Board | Clocks | System | Components | Pins | Interrupt

m} x
= 8
% >
Generate Code  Generate Report
~
K10 ~
(Cock equency: 16000842
(0) Continuous transfer mode
(@) 8 bits
(O MsB
(O 0dd parity (O Even parity
O 2 bits
() Reverse
(bps) (Current error: 0.64%)
Level 3 (low) ~
v
>
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RL78 Family Reality Al Data Acquisition Module (Data Collector / Data Shipper) — Sample Code

—  Change the settings of [Config_ UART3] and [Reception] tab as follows:

Items Value
Clock source fCLK/2
Transfer rate setting 115200 (bps)

a8 O X
{55 *RealityAlSample.scfg X =8

i %l 5]
Software component configuration

Generate Code Generate Report
Components B2y = Configure ~

£ " Transm\ssinn

type filter text ‘

UART3 clock setting

v [= Startup

Operation clock CK10 ~
w [z= Generic
é—' r_bsp Clock source (Clock frequency: 16000 kHz)
~ (= Drivers
~ [z= Data transfer controller Datalength setting
& Config DTC (7 bits @ & bits
> B;!mcers i TAUO 1 Transfer direction setting
onfig_ )
v &= /0 port @ LsB (O MsB
& Config_PORT Parity setting
o Communications (® None 0 parity (0 Odd parity () Even parity
& Config_ UART3
~ (= Middleware Stop bit length setting
w = Generic 1 bit fixed

% rm_comms_uart_rl
% rm_rai_data_collector_rl
% rm_rai_data_shipper_rl

Receive data level setting
(® Non-reverse (O Reverse

Transfer rate setting

Transfer rate setting (bps)

(Current error: 0.64%, the minimum is -5,12%, the maximum is 5.1%)
Interrupt setting
Reception end interrupt priority (INTSR3) Level 3 (low) ~
Reception error interrupt priority (INTSREZ) Level 3 (low) b

Callback function setting
Reception end Reception error

< >

Overview | Board | Clocks | System | Components | Pins | Interrupt
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RL78 Family Reality Al Data Acquisition Module (Data Collector / Data Shipper) — Sample Code

2.3 Import sample project for Data Collector and Data Shipper

A sample project created using the steps described in this application note is attached with this
application note. Please import by the following steps. Please refer to the imported project as
necessary.

. Right-button click [rm_rai_data_shipper_rl] in tree of Smart Configurator and select
[Download and import sample projects] menu.

. Launch [Smart Browser] view and right button click [RL78 Family Reality Al Data
Acquisition Module (Data Collector / Data Shipper) - Sample Code] list and select [Sample
Code(import projects)] menu.

e O X
& Smart Browser ¥ o 3 = 2 | | i =g
Device: RTF100GSN(RL78G23) Last updated: 2023/08/23 at 23:42:39 JST

Context Help  User's Manual Technical Update Application Notes  Tool News  Motifications

1 matches
Title Document... Rew Issue Date Sample Code  Remarks 2
RL78 Family Reality Al Data Acquisition Module (Data Call Open available
Sample Code (download) available
ilabl
Sample Code (import projects) [ avarable e
< >
Property

- Select [RealityAl_DataAcquisition_RL78G23 _NonOS] item

RO1AN6998EJ0110 Rev.1.10 Page 21 of 50
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RL78 Family Reality Al Data Acquisition Module (Data Collector / Data Shipper) — Sample Code

2.4 Setup Data Collector
. Change the settings of [rm_rai_data_collector_rl] as follows:

Property Value
Snapshot Mode Channel 0 Name Datal
Snapshot Mode Channel O Data Type 8-bit Signed
Snapshot Mode Channel 1 Name Data2
Snapshot Mode Channel 1 Data Type 8-bit Unsigned
Snapshot Mode Channels 2
Timer Driver Type 16-bits counter
Timer Component name Config_ TAUO 1
DTC Component name Config_DTC
RO1AN6998EJ0110 Rev.1.10 Page 22 of 50
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RL78 Family Reality Al Data Acquisition Module (Data Collector / Data Shipper) — Sample Code

& O x
{%% *RealityAlSample.scfg = 0
Software component configuration =
P 9 Generate Code Generate Report
Components By 23 az [=| Configure €}
S5 T Property Value 2
[type filter text # Dsta Feed Mode Channels 0
v & Startup # Snapshot Mode Channel 0 Name DatA.ﬂ .
v (&= Generic # Snapshot Mode Channel 0 Data Type B-bit Signed
& rbs # Snapshot Mode Channel 1 Name Data2
v Drivers_ P # Snapshot Mode Channel 1 Data Type B-bit Unsigned
« (= Data transfer controller # Snapshot Mode Channel 2 Name ch._:»n_apshot_chZ
> Confia DTC # Snapshot Mode Channel 2 Data Type B-bit Signed
- E&Tf-imers 9- # Snapshot Mode Channel 2 Name dc0_snapshot_ch3
*_ Config. TAUG.1 # Snapshot Mode Channel 2 Data Type B-bit Signed
- # Snapshot Mode Channel 4 Name dc0_snapshot_chd
v [= Communications 5 hot Mode Ch |4 Data T bit Sianed
* Config_UART3 # Snapshot e Channel 4 Data Type B-bit Sign
) # Snapshot Mode Channel 5 Name dc0_snapshot_chs
v = Middleware =
v (&= Generic # Snapshot Mode Channel 5 Data Type B-bit Signed
# Snapshot Mode Channel & Name dc0_snapshot_ché
" # 5 hot Mode Ch | 6 Data Ty &-bit Signed
s o coleciors # Sropshot Mode Crarnel SData Type St Sgned v
. rm_rai_data_shipper_rl < >
Macro definition: RM_RAI_DATA_COLLECTOR_CFG_DCo_SNAPSHOT_CHAMNELO_DATA_TYPE
Set the Type of Data.
D\.rerviewlBuard |CIu-ck5|System Components F'ir15| Interrupt|

& O X
1% *RealityAlSamplescfg X = 8
Software component configuration &l S
p 9 Generate Code Generate Report
Components g 1 |2, [ Configure €3]
£1 1 W Property Value &
|t}-|:e filter text # Snapshot Mode Channel 3 Data Type B-bit Signed
v = Startup # Snapshot Mode Channel 4 Name dcﬂ._sn_apshot_chtl-
v (= Generic # Snapshot Mode Channel 4 Data Type B-bit Signed
> obe # Snapshot Mode Channel 5 Mame dc0_snapshot_chs
v i Dr:ers_ F # Snapshot Mode Channel 5 Data Type B-bit Signed
+ (= Data transfer controller # Snapshot Mode Channel 6 Name ch._in_apshot_chE
& Config_DTC # Snapshot Mede Channel & Data Type B-bit Signed
v & Timers 9- # Snapshot Mede Channel 7 Mame de0_snapshot_ch7
& Config_TAUO_1 # Snapshot Mode Channel 7 Data Type B-bit Signed
# Snapshot Mode Channels 2 |
v & VO port # S hot Mede Count il
& Config_PORT !'lé ps lJ. e Coun :
L # Timer Driver Type 16-bits counter
w (= Communications # Timer C R Confio TALID 1
& Config UART2 imer Component name on ?g_ B
. # DTC Component name Config DTC
w = Middleware
) # Start number for DTC control data 0
w [= Generic (¥
L rm_comms_uart_rl < >
R i Macro definition: RM_RAI_DATA_COLLECTOR_CFG_DCO_TIMER_DRIVER_TYPE
= rm_rai_data_shipper_rl Set the driver type (see below) to be used.
- When using 16-bits counter timer, set this to "16-bits counter”,
- When using 32-bits counter timer, set this to "32-bits counter”,
£ >
D\.rerview|Buard |Clucks|5y5tem ComEDnents F'ir15| Interrupt|
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RL78 Family Reality Al Data Acquisition Module (Data Collector / Data Shipper) — Sample Code

2.5 Setup Data Shipper
. Change the property of [rm_rai_data_shipper_rl] as follows:

Property Value
Frame Rate Divider 50
8 O P
{7 *RealityAlSample.scig = 8
i %l =
Software component configuration Generate Code Generate Report
@

Components  pay = Configure

&1 E;ﬂ W W Property Value

| ~ & Ceonfigurations

type filter text
LJse system default
=

v & Startup # Parameter check
v & Generic I # Frame Rate Divider 50
*  bsp m‘n::ack ral_data_shipper0_callback
v Drivers_ # UART Communication device No, UART Communication Devicel
~ = Data transfer controller # Checksum Enabled
& Config_DTC
w = Timers
& Config_TAU0_1
v = /O port
& Config_PORT

v [= Communications
& Config_UART3

w = Middleware
v [-= Generic
‘} rm_comms_uart_rl < >
& rm_rai_data_collector r Macro definition: RIM_RAI_DATA_SHIPPER_CFG_FRAME_RATE DIVIDER
rmn_ral_data_shipper rl Skip write requests)
< >

Overview | Board | Clocks | System | Components | Pins | Interrupt
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RL78 Family Reality Al Data Acquisition Module (Data Collector / Data Shipper) — Sample Code

2.5.1 Setup UART for Data Shipper
. Change the property of [rm_comms_uart_rl] as follows:

Property

Component name of UART
Channel No. of SAU UART
[UART Communication DeviceQ] Callback Function

Value

Config_UART3

3

rm_rai_data_shipper_callbackO

8

{8 *RealityAlSample.scfg

Software component configuration

O

=

6| (S

X
]

Generate Code  Generate Report

Components  pag g =] Configure €Y
£ W W Property Value
|-_',-|3E-"il'_er'.es-:'_ hd Configurations
v = Startup # Parameter Checking System Default
. # MNumber of UART Shared Buses 1
~ = (Generic R .
.{ r be # MNumber of UART Communication Devices 1
viE Drivers_ P # [TX] Blocking Operation Supporting with RTOS ~ Enabled
v (= Data transfer controller # [TX] Bus chck Dperatfon Supportfng w!th RTOS  Enabled
Config_DTC # [RX] Blocking Operation Supporting with RTOS  Enabled
- Eb.fl"imers - # [R¥] Bus Lock operation Supporting with RTOS  Enabled
* Config_TAUD_1 # Component Mame of UART Config_JART2
. # Channel Mo, of SAU UART 3
v = /O port — -
& Config_PORT # o :
L # [UART Communication Deviced] UART Shared Bus UART Shared Bus0
v & Communications UART C: ication Deviced EallbackFu i i data h'-g lIbackQ
'f' Config UART3 # [ ommunication Deviced] nctior rm rai data shipper cal
v = Middleware #
v (= Generic
E rm_comms_uart_rl < >
p’ rm_rai_data_collector_r Macro definition: COMMS_UART CFG_DEVICEQ CALLBACK
%' rm_rai_data_shipper_rl Specify the callback function name of the UART Communication Devicel.
£ >
Overview | Board | Clocks | System | Components | Pins | Interrupt
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RL78 Family Reality Al Data Acquisition Module (Data Collector / Data Shipper) — Sample Code

2.6 Generate source code by smart configurator.
. push [Generate Code] button.

e ] X
{5 RealityAlSample.scig = 8
Softw t configurati &l o
o are component contiguration Generate Ccrde“. [Generate Report
Components  fug g5 = Configure €)]
£n i W w Property Value
|t}-|:e"i|:er text | w Configurations
v = Startu # Parameter Checking System Default
v i Ge:eric # MNumber of UART Shared Buses 1
5 b # Number of UART Communication Devices 1
vE Dr:ers_ F # [T¥] Blocking Operation Supporting with RTOS  Enabled
w (&= Data transfer controller # [TX] Bus Lock Operation Supporting with RTOS ~ Enabled
& Config DTC # [RX] Blocking Operation Supporting with RTOS ~ Enabled
v = Timers o # [RX] Bus Lock operation Supporting with RTOS  Enabled
& Config_TAU_1 # Component Name of UART Config_UART3
§ - - # Channel No. of SAU UART 3
v [= IO port
& Config PORT #
v Communizations # [UART Communication Deviced] UART Shared Bus UART Shared BusO
& Config_UART2 : [UART Communication Device] Callback Functior rm_rai_data_shipper_callback0
w = Middleware
w [2= (Qeneric
% rm_comms_uart_rl < >
%' rm _rai_data collector | [Macro definition: COMMS_UART CFG_DEVICED CALLBACK
%' rm_rai_data_shipper_rl Specify the callback function name of the UART Communication Devicel,
< >

Overview | Board | Clocks | System | Components | Pins | Interrupt

2.7 Modify source code.
Add process of main function and add callback function to SCI.

. Replace and rename sample source file to src folder.

Replace File

From RealityAl_DataAcquisition_RL78G23_NonOS/sample/RealityAlSample.c.sample

To “Project Folder”/src/RealityAlSample.c

From RealityAl_DataAcquisition_RL78G23_NonOS/sample/Config_ TAUO_1_user.c.sample

To “Project Folder”/src/smc_gen/Config_TAUO_1/Config_TAUO_1_user.c

From RealityAl_DataAcquisition_RL78G23_NonOS/sample/Config_ UART3_user.c.sample

To “Project Folder”/src/smc_gen/Config UART3/Config_ UART3_user.c
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RL78 Family Reality Al Data Acquisition Module (Data Collector / Data Shipper) — Sample Code

2.8 Build project.
Right-button click “Project Name” in Project Explorer and select [Build Project] menu.

l{ Project Explorer X ES Y 8 < B8 |
=5 RealityAl_DataAcquisition_RL78G23_Non0S
e |
= = 5
Go Into
Open in New Window
Show In Alt+Shift+W »
[E Copy Ctrl+C
[ Paste Ctrl+V
K Delete Delete
Source >
Move...
Rename... F2
[ Import..
g Export..
| BuildProject N
Clean Project

3. How to implement data acquisition [RL78/G14]

For RL78 devices that do no support SIS modules (like as RL78/G14). Please refer the sample project as a
guide to implement data acquisition module for Reality Al.

3.1 Import sample project for Data Collector and Data Shipper
A sample project attached this application note. Please import by the following steps.
1. Select [Renesas Views] [Solution Toolkit] [Smart Browser] menu.
2. Select [Select device] icon.
& O X
& Smart Browser > Qéh | % S& | = 8
Device: RSFI4ML{RLTE/G14) Last updated: 2023/10/1{ Sclect device
Context Help  User's Manual Technical Update Application Notes  Tool News  Motifications
Total: 43
Received Date Category Contents &
i NEW! 2023/10/18 Community N..  RE: ADC- Analog voltage reading
NEW!  2023/10/18 Community M...  RE: RSF104BCGFP MCU
NEW!  2023/10/18 Community N..  RE: RTC secends and minutes counts exceeding range.
NEW!  2023/10/18 Community N...  RE: RL78 L13 Bootloader/Jump To App problem
NEW!  2023/10/18 Community N...  RE: Function address mismatch in array declaration
NEW!  2023/10/18 Community N..  RE how to try RL78/G1F disable/enable TIMER RD complementary PWM...
NEW!  2023/10/18 Community N...  RE: RFF102GGE2DFB RL78/G22 fast prototyping board - current consum... A
Select [RL78] [G14] [R5F104ML] tree and [OK] button.
4. Select [Application Notes] tab.

RO1AN6998EJ0110 Rev.1.10
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RL78 Family Reality Al Data Acquisition Module (Data Collector / Data Shipper) — Sample Code

5. Select [RL78 Family Reality Al Data Acquisition Module (Data Collector / Data Shipper) Sample Code]

and Click right-button [Sample Code (import projects)] item.

Context Help  User's Manual Technical Update Application Notes  Tool News  Notification

143 matches

s

Title Document... Rew Issue Date Samplet ™
RL78 Family Reality Al Data Acquisition Module ( Data Collectar / Data S, RO1ANA29..  Rew1.00 2023/08/25 a\railabltl
RL78/G14 Capacitive Touch Evaluation System Sample Open 2023/08/21 available
RL78 Family Renesas Flash Driver RL78 Type 01 5C vers Sample Code (download) 2023/o8/07 available
RL78 Family Renesas Flash Driver RL78 Type 01 5C versl Sample Code (import projects) I\J 2023/08/07 available
RL78 Family Renesas Flash Driver RL78 Type 01 5C vers, Property 2023/o8/07 available
RL78 Family SHA Hash Function Librany: Intreduction 2023/08/01 available w
£ >
After importing the sample project, display it in Project Explorer.
a@ - o
File Edit Source Refactor Navigate Search Project RenesasViews Run RenesasAl Window Help
|- R initer Q- Q w|[Boces
[ Project Explorer X 2 % 7 & = O |[[g RealityAl Datahcquisition RL78G14 NonOSc X = 0O |[g= Outline X =g
~ 1% RealityAl_DataAcquisition_RL78G14_NonOS [HardwareDel 3 * FILE : RealityAI DataAcquisitien RL78G23_NonOS.c[] ~ EE R o ¥ §
4 Binaries e 21 C¥Program Files (x6)¥Renes A
[alY Includes 12 21 rm_rai_data_collector_api.h
(2 generate 13 //#include "r_sme_emtry.h” % rm_rai_data shipper_apih
8 src 1 #include "rm_rai_data_collector_api.h" =1 rm_rai_data_collectorh
= HardwareDebug 15 #include "rm_rai_data_shipper_api.h" =1 mrai data shipperh
~ 4 16 #include "rm_rai_data_collector.h” e
oo 7 #include ™ data_sh h" &l rm_rai_data _collector_ith
%) RealityAl_DataAcquisition_RL78G14_NonOS.launch - inciude Trm_ral_dats_shipper =1 m_rai_data_shipper_ith
2 RealtyAl_DataAcquisition RL78G14_ NonOS.rcpe o sinclude "rm_rai_data_collector_if.h" # FPB_RL78.G14 USE
7] Code Generator 2 #include "r_rai_data_shipper_if.h" #
T= RealityAl DataAcquisition RL/8G23_Non0s 21 ¥
S — #
24 //#define CK_RX6SN_USE (1) #
25 //#define FPE_RL78_G23_128_USE (1) Fa
26 #define FPB_RL78_GL4_USE (1) #
e #
29 © #i: defined(_ CCRX_ ) || defined{_ICCRX_) || defined( RX_ ) #
30 = #ifdef CK_RX65N_USE #
31 #define LED3_ON PORT2.PODR.BYTE &= ~Bx@4; // GREEN P22 ;fl
32 #define LED4_ON PORTA.PODR.BYTE &= ~8xB88; // BLUE PA3 ;(
33 #define LEDG_ON PORT2.PODR.BYTE &= ~@x2@; / RED P25 ;(
st . w # v
< > >
1#] Problems | B Console | [F] Properties [ Smart Browser X ™. E Smart Manual &P B | 5 % % | 3 =0
Device: RSF104ML(RL78/G14) Last updated: 2023/10/19 at 00:42:46 JST
Context Help  User's Manual Technical Update  Application Notes  Tool News  Notifications
Total: 43
Received Date  Category Contents 3
< >

3.2 Information sample project for Data Collector and Data Shipper

RL78/G14 sample project copies and modifies the necessary source code from RL78/G23 sample project.
Therefore, we recommend importing RL78/G23 sample project and compare source code.

How to import sample project for RL78/G23, please refer Import sample project for Data Collector and Data

Shipper.
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RL78 Family Reality Al Data Acquisition Module (Data Collector / Data Shipper) — Sample Code

3.2.1 Copy source code from RL78/G23 sample project.
Copy and modify the following source code for RL78/G23 sample project.

RL78/G23

v SIC
v SMC_gen
Config_ADC
Config_DTC
Config_TAUO_1
Config_UART3

general

v r_bsp
board
doc

b mcu

all

r78_g23

r_config

r_pincfg

RL78/G14

src

general

-»| Some Copies
P p

Some Copies

r_bsp
mcu

all

Some Copies

r_config

All Copies

rm_comms_uart_rl

rm_rai_data_collector_rl

rm_rai_data_shipper_rl

rm_comms_uart_rl
rm_rai_data_collector_rl

rm_rai_data_shipper_rl

trash

Folder

Description

general

copy only r_smc_entry.h and modify it.

r_bsp\mcu\all

don’t copy cstart.asm.

don’t copy r_rtos.h.

r_bsp copy platform.h and modify it.
r_config don’t copy r_bsp_config.inc
rm_comms_uart_rl copy all files
rm_rai_data_collector_rl | copy all files
rm_rai_data_shipper_rl | copy all files
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RL78 Family Reality Al Data Acquisition Module (Data Collector / Data Shipper) — Sample Code

3.2.2 Modify settings of Code Generator
1. Select [Clock Generator] tree and [On-chip debug setting] tab.
Change the settings as shown in the following figure.

File Edit Navigate Search Project RenesasViews
#-Q - QB | B/ = Code Generator
[ Project Explorer > =G % 8 = B ||/ codePreview | ZH FIT Configurator | £ Peripheral Functions T Generatecoge 2 £ = B | 5
I ReslityAl_DataAcquisition_RL78G14 Non0S Pinassionment  Clock setiing  Block diagram | Qu-chip debug setting  Confirming reset source  Safety functions  Data flash .
¥ Binaries R "
) Includ On-chip debug operation setting El
(i)l Includes
5 ganerste @itz B
[ sre Emulator setfing ®
(= HardwareDebug O EVE20 (@]=]
& doc Pseude-RRMWDMM function setting
X] RealityAl_DataAcquisition_RL78G14 Non0S.laur
calityAl_DataAcquisition_RLT8G14 NonOS.rcpi @ Used O Unused
ode Generator StartStop funclion setting
O Used ® Unused
Monitoring point function setting
& Interrupt
& Serial Security ID setting
& A/D Converter Use Security ID
W D/A Canverter Security ID D0000000000000000000
& Timer
W Watchdog Timer Trace function sefiing
% Real-time Clock ® Used O Unused
& 12-Bit Interval Timer Security D authentication failure setting
' Comparstor © Do ot erase flash memory date
W Clock Output/Buzzer Output
& Data Transfer Controller ® Erase fiash memory data
&' Event Link Controller
' Voltage Detector
U Code Preview
(5 RealityAl Datahcquisition_RL78G23_NonOS
< > ~
0items selected RealityAl_DataAcquisition_RL78G14_NonOS/Code Generator/Peripheral Functions/Clock Generator
& RealityAlsample? - € studia - | X
File Edit MNavigate Search Project RenesasViews Run RenesasAl Window Help
v Q- Qg | B c/cs+ =i Code Generator
5 Project Explorer % 2 G Y 8 = O |[F code Preview J5 FIT Configurator |23 Peripheral Functions * % GenerateCode @] & = O |
v R:Elith!_DEtaikQU‘S‘tiU”.RL7EG14.NU”05 Fortl Portl Pori2 Purt! Port5 Port Porl7 Portl) Portll Portl2 Portl3 Portld Portls o
#, Binaries P4D 5'|
(5 generate 2
8 e P41 =
(= HardwareDebug ®uUnused O OOut  []Pullup
£ doc P42

¥ RealityAl_Datafcquisition RLT3G14 NonOSlawr| | @ Unused On Q0w []Pullup
ealityAl DataAcquisition RLTG14 NonOS.repi | 0,0
Code Generatar

v 5} Peripheral Functions el @n Qe D
= Clock Generator (5
A E—
@ Interrupt P45
@ Seial @Unsed  Oln Q0w []Pullup [ M-ch

W A/D Converter
W' D/A Converter
& Timer
W' Watchdog Timer
! Real-time Clock
w! 12-Bit Interval Timer
&' Comparator
W' Clock Output/Buzzer Output
& Data Transfer Controller
W' Event Link Controller
W Voltage Detector
S CodePreview
(5 RealityAl_DataAcquisition_RL7BG23_Non0S

RealityAl_DataAcquisition_RL78G14 NonOS/Code Generator/Peripheral Functions/Port
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RL78 Family Reality Al Data Acquisition Module (Data Collector / Data Shipper) — Sample Code

3. Select [Interrupt] tree and [External Interrupt] tab.
Change the settings as shown in the following figure.

B RealityalSample? - & studio - u} X
File Edit Mavigate Search Project RenesasViews Run RenesasAl Window Help
- Q- QGBS | Ecces 2 Code Generator
15 Project Explorer B %G W § = 8 || codePreview T FIT Configurator | £ Peripheral Functions 3 % Generatecode @] & = B | &
= ReaityAl DatoAcquisiion RLTEGH. Non0S Extcrnal inerrupt ] Key input interrupt -l e
%) Binaries INTPD setin
il Includes INTPD Valid ed P -
5 generte zlid edge | Faling v riority | Low v I =]
8 INTPT setting 22
(& HardwareDebug CIINTPT @ Validedoe | Faling Pricrity | Low
= doc
[¥] RealityAl Datacquisition RLTAG14 NonOS.laur LA
calityAl_Datahcquisition RL72G14 NonOS.reps OINTPZ @ Validedge | Faling Priority | Low
 ©H| Code Generator INTP3 setting
v B Peripheral Functions [1INTP3 Valid edge  |Faling Priority | Low
& Clock Generator
S bot INTP4 sefting
] INTP2 Valid edoe | Faling Pricrity | Low
& Serial INTPS setting
® A/D Converter CIinTes Valid cdge | Faling Priority  [Low
w' D/A Converter
& Timer INTPS setting
W Watchdog Timer [1INTPE Valid edge | Faling Priority Low
&' Real-time Clock INTP7 setting
= 1e-Bitinterval Timer CwTer Valid edoe  |Faling Priotity  Low
& Comparator
w' Clock Output/Buzzer Qutput INTP2 setting
& Data Transfer Controller ] InNTPE Valid edge  |Faling Priority | Low
&' Event Link Controller TP seting
W' Voltage Detector iy Vel i
15 CodeBreview 0 Valid cdge  [Faling oty [Low
(5 RealityAl_DataAcquisition_RL78G23_Nen0S INTP10 setiing
] INTP10 Valid edoe  |Faling Priority | Low
INTP11 setting v
< > (|« >
RealityAl_Datafcquisition_RL78G14_NonOS/Code Generator/Peripheral Functions/Interrupt
8 RealityAlsample2 - & studio - o x
File Edit Navigate Search Project RenesasViews Run RenesasAl Window Help
Q- Q @ | B c/Ce+ 7 Code Generator
[ Project Explorer X 2% W & = O || CodePreview | TH FIT Configurator | £ Peripheral Functions %5l Generatecode 2 8 = B | &
= R:aantym,uataAzqu.yt.m,m?gcm,mmas sAuDiSAm &0 1 Al &
s, Binaries Channel | UARTO UART1  CSioo  CSI01 | CSI10 | CSIT1 ICOD_IICD1 _ IiC10_ IiCi1 o
) Includes —
(2 generate (=]
Channel 0 UARTO ~| [ Transmitireceive function v
i sic B
(2 HardwareDebug Channel 1 Unused
= doc
¥] RealityAl_DataAcquisition_RL78G14_NonS.laut Channel 2
ealityAl_DataAcquisition_RLT2G14_NonQS.reps
Channel 3
ode Generator
~ EZ§l Peripheral Functions
& Clock Generator
= A/D Converter
' D/A Converter
& Timer
w Watchdog Timer
W' Real-time Clock
W 12-Bit Interval Timer
&' Comparator
& Clock Output/Buzzer Output
& Data Transfer Controller
&' Event Link Controller
W' Voltage Detector
S Code Preview
(5 RealityAl DataAcquisition_RL78G23_NenOS
v
< >l < >
RealityAl_DataAcquisition_RL78G14_NenOS/Code Generator/Peripheral Functions/Serial
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RL78 Family Reality Al Data Acquisition Module (Data Collector / Data Shipper) — Sample Code

5. Select [Serial] tree and [SAUO] [UARTOQ] [Receive] tab.

Change the settings as shown in the following figure.

B RealityAlSample? - & studio - O X
File Edit Navigate Search Project RenesasViews Run RenesasAl Window Help
- Q- QB | B/ = Code Generator
{5 Project Explorer 3 B %G W 8 = O || CodePreview | T FIT Configurator | 2 Peripheral Functions 3 % Generate coge {2 § = O | 5
v 25 RealityAl_DataAcquisition_RL7EG14_NonOS SAUT IICAD IiCAT ~| &
¥ Binaries
- Channel UART1 | csioo | csion | csito | csit | iicon nicot icio | et a
) Inclucles -
(2 generate Receive | Transmit a
st Data length sefiing =
(&= HardwareDebug QO 7bits @ Bbits QO 9bits
& doc Transfer direction setting
7
X] RealityAl_DataAcquisition_RL78G14 Non0OS.laut ®Ls @
RealityAl_DataAcquisition_RL78G14_NonOS.repi
Code Generator i)
~ Z5 Peripheral Functions ® None O Zero O Odd O Even
& Clock Generator Stop bit length setting
& Port 1 bit fixed
Int Recsive data level setting
wi A/D Converter ® Normal O Reverse
= D/A Converter Transfer rate setting
& Timer Baudra 2000000 ~] ® Current 0.00% th 4.00% the ma 390%
& Watchdog Timer udrate (bps)  (Current error. +0.00% the minimum is -4.00% the meximum is +3.90%)
%' Real-time Clock Interrupt seting
' 12-Bit Interval Timer Reception end interrupt priority (INTSRO) Level 2 ~
' Comparator ] Reception error interrupt priority (INTSRED) Ep o
W Clock Output/Buzzer Qutput
& Data Transfer Controller Callback function setting
&' Event Link Controller Reception end Reception errar
' Voltage Detector
i Code Preview
(5 RealityAl Datafcquisition_RL78G23_NonOS
v
< > < >
RealityAl_DataAcquisition_RL78G14_NonOS/Code Generator/Peripheral Functions/Serial
18 RealityAlsample2 - & studio - u} x
File Edit Navigate Search Project RenesasViews Run RenesasAl Window Help
ER A PR Q i\ B Code Generator
i Project Explorer % 5 G W & = 8 || codePreview | TH FIT Configurator | £ Peripheral Functions %] Generate Code ] &8 = O | &
v [ RealityAl_DataAcquisition_RL7EG14_NonOS SAUT NICAD IICAT -l &
& Binaries =
- Chanrel UART1 CSiD0 | CSI01 | CSIT0 | CSIT1 | IC0D  NIC01 1iC10 | 1ICT1 =
@ Inclucles
5 generate Recsive =]
3 src Transfer mode setting =
(= HardwareDebug (@) Single transfer mode O Continucus transfer mode
& doc Data length setting
] RealityAl_DataAcquisition_RLT8G14_Non0S.laut O 7bits ® 8 bits O 8 bits
RealityAl_DataAcquisition_RL78G14_NonOS.repi
Code Generstor Transfer direction setting
% Peripheral Functions [OJ ] Omss
& Clock Generator Parity sefting
& Port (®) None O Zero QO 0dd (O Even
It Stop bitlength setting
A/D Converter O Lk
W D/A Converter Transmit data level seffing
& Timer @® Normal O Reverse
@ Watchdog Timer Transfer rate setting
8 Real-fime Clock Baudrate 2000000 ] (bps)  (Current error: +0.00%)
W 12-Bit Interval Timer
&' Comparator Interrupt seting
' Clock Output/Buzzer Qutput Transmit end interrupt priority (INTSTO) Level 2 v
& Data Transfer Controller R
' Event Link Controller i “T unctien s ”‘3
' Voltage Detector rensmission n
S Code Preview
(&5 RealityAl Datahcquisition_RL78G23_Non0S
v
< > < >
RealityAl_Datahcquisition RL78G14_NonOS/Code Generator/Peripheral Functions/Serial
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RL78 Family Reality Al Data Acquisition Module (Data Collector / Data Shipper) — Sample Code

7.

8.

Select [Data Transfer Controller] tree and [DTC setting] tab.

Change the settings as shown in the following figure.

B RealityAlSample? - & studio
File Edit Navigate Search Project RenesasViews Run

-G~

Renesas Al Window Help

Q g | Bc/ces 5 Code Generator

{5 Project Explorer 3 B %G W 8 = O || CodePreview | T FIT Configurator | 2 Peripheral Functions 3 %3] Generate Cade
2 ReslityAl_DataAcquisition_RL78G14_NonOS [BTC semina | DTCDO DTCDT

¥ Binaries —

1 Includes DTC base address

g generate Conirol data0 (DTCDO) Chain transfer Activation sources | TAUOT ~]

i3 st

(&= HardwareDebug [[] Chain transfer Activation sources \T»‘«Um v\

£ doc =

[ Control data2 (DTCD2) Activation sources | INTO

X] RealityAl_DataAcquisition_RL78G14_MNonOS.laur
calityAl_DataAcquisition_RLTEG14_MonOS.reps
Code Generator

~ 2l Peripheral Functions
& Clock Generator
& Port
& Interrupt
& Serial
W A/D Converter
& D/A Converter
& Timer
&' Watchdog Timer
% Real-time Clock
W 12-Bit Interval Timer
w' Comparator

' Voltage Detector
3 Code Preview
(2 RealityAl_DataAcquisition_RL78G23_NonOS

[] Control data3 (DTCD3)
[ Control data4 (DTCD4)
[] Control data5 (DTCDS)
[ Control data6 (DTCDS)
[] Control data7 (DTCD7)
[ Control data8 (DTCDS)
[] Control datad (DTCDS)
[] Control data10 (DTCD10)
[] Control datal1 (DTCD11)
[] Control data12 (DTCD12)
[] Control datal3 (DTCD13)
[ Control datal4 (DTCD14)
[] Control datal5 (DTCD15)

[ Control datal6 (DTCD1E)

RealityAl_DataAcquisition_RL78G14_NonQS/Code Generator/Peripheral Functions/Data Transfer Controller

ivation sources
ion sources | INTO
ion sources | INTO
ion sources | INTO
ion sources | INTO
ion sources | INTO
vation sources | INTO

ivation sources INTO

vation sources | INTO

ivalion sources INTO
vation sources INTO
Activation sources INTO

vation sources INTO

Activation sources INTO

- D0 X
838~ 0|a
Z
)
=]
R
M

Select [Data Transfer Controller] tree and [DTCO] tab.
Change the settings as shown in the following figure.

18 RealityalsampleZ - & studio

- Q-
5 Project Explorer E&® Y § =0
v I Reality&l_Datafcquisition_RL78G14_NonOS

3% Binaries

@) Includes

(2 generate

8 src

(= HardwareDebug

(= doc

+ ©| Code Generator

~ 24 Peripheral Functions
Clock Generator
Port
Interrupt

& &

]

Serial

A/D Converter

D/A Converter
Timer

Watchdog Timer
Real-time Clock
12-Bit Interval Timer
Comparator

LELLR LS

W' Voltage Detector
I Code Preview
=% RealityAl DataAcquisition RL78G23_NonQS

File Edit Navigate Search Project Renesas Views

%] RealityAl_DataAcquisition_RL78G14_NonO5.laur
= RealityAl_DataAcquisition_RL78G14_NonOS.rcp:

Run Renesas Al Window Help

[ Code Preview |l FIT Configurator | 2% Peripheral Functions 3

DTC setting I MI DTCO1

Transfer mode setting
(® Normal mode

Transfer data size setting
@ 8 bits

Repeat area setfing

Source address
Destination address
Count

Block size

Repeat mode interrupt setiing

Transfer address and count setting

OxFEDE
OxFEDE

(O Repeat mode

O 16 bits

Address fixed
Address fixed

RealityAl_DataAcquisition_RL78G14_Non05/Code Generator/Peripheral Functions/Data Transfer Controller

— m}

X

Q | B+ = Code Generator

%] Generate code 3] § = O

~

BEQoita
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RL78 Family Reality Al Data Acquisition Module (Data Collector / Data Shipper) — Sample Code

9.

Select [Data Transfer Controller] tree and [DTC setting] tab.
Change the settings as shown in the following figure.

B RealityalSample? - & studio

- [u} x
File Edit Mavigste Search Project RenesasViews Run RenesasAl Window Help
- Q- QGBS | Ecces 2 Code Generator
15 Project Explorer B %G W § = 8 || codePreview T FIT Configurator | £ Peripheral Functions 3 % Generatecode @] & = B | &
=4 R:aIltyAI_DataA(qu\s\tmn_RL?BGM_NunOS DIC setiing DTCD0 [DTCOT Al
45, Binaries Transfer mode seting =
il Includes
8 generate ® Normal mode O Repeat mode =]
58 src Transfer data size setting (3
(= HardwareDebug @ 8bits O 16 bits
(= doc
[¥] RealityAl DataAcquisition_RL78G14 NonQS.laut de interrupt setting
RealityAl DataAcquisition RL72G14_NonOS.rcp
Code Generator
~ 24l Peripheral Functions
& Clock Generator
& Port Transfer address and count setting
& Interrupt Source address (xFEDE Address fixed ~
& Serial
w A/D Converter Destination address | OxFEDE Address fied v
- D/A Converter Count 1
& Timer
= Wetchdog Timer Blosk size
W Real-time Clock
W 12-Bit Interval Timer
% Comparator
W' Voltage Detector
S Code Preview
(% RealityAl_DataAcquisition_RLTBG23_Non0S
< > v
RealityAl DataAcquisition_RL78G14_NonQS/Code Generator/Peripheral Functions/Data Transfer Controller
3.2.3 Modify source code.
18 RealityAlsample2 - RealityAl_DataAcquisition_RL73G14 NonQS/sre/t_cg_dtch - & studio - o X
File Edit Source Refactor MNavigate Search Project RenesasViews Run RenesasAl Window Help
v Q- Q@ | B cscs+ | % Code Generator
{5 Project Explorer BES% Y 8§ = O]|[[E rcgdich X =0)a
i - o T e DT DT .
vie ';m"t!’“'fn"‘a“‘q““'t"’“}mm”—""“DS (Al 172 #define _B1_DTCDS_TRANSFER BYTE (@xe1U) A | &
3] Binaries 75 #define _B1_DTCDE_TRANSFER_BLOCKSIZE (@xe1u)
1l Includes G #define _FEDE_DTCD1_SRC_ADDRESS (@xFEDEU) =
8 generate #define FEDE_DTCD1 DEST ADDRESS (@xFEDEL) =]
v e #idefine _B1_DTCD1_TRANSFER BYTE (@xe1u) =
- - ‘ #define _B1_DTCD]_TRANSFER_BLOCKSIZE (@xe1u) 2
genera
E
(= rbsp @ Typedef definitions[]
(= r_config = typedef struct =
(= rm_comms_uart_rl { . w
(&= rm_rai_data_collector_rl 5:::2—: ::;;; i
7 A 5 |
(= rm_rai_data_shipper_ri 5 usints t deccts
[€] r_cg_cge_user.c 189 uints_t derld;
r_cg_cgec o uin sar;
_cg_cg o intl6_t dt
) rcgcgch 1 uint1 t dtdar;
[ rcg dtc_userc : Jt dte_date;
3
[6) rcg dtec 5 ® Global functions(]
[ > [ reg dich | 97 void R_DTC_Create(void);
le] r_cgintc_user.c 3 void R_DTCDO_Start(void);
[ rcq intce 9 void R_DTCDO_Stop(void);
ca- 201 " Start user code for function. Do not edit comment generated here
[R) r_cg_intch — - - - -
1 r_cg_macrodriverh 262 = typedef struct
(€] r_cg_port_user.c 203 {
() r_cg_port.c 204 uint8_t dtcer;
¢ cq_porth 285 uints t dtbls;
% "cg':ym serc 286 uint8_t dtecct;
S - 207 uintd_t dtrld;
[£] r_cg_serial.c 208 uintl6_t dtsar;
[5] r_cg_serialh 209 uintlé_t dtdar;
[€] r_cg_timer_user.c 218 }st_dtc_data_t;
8 r_cq timer.c 211 /= End User code. Do not edit comment generated hers */
@ r_cg_timer.h . i: #endit .
< > < >
[5] /RealityAl_DataAcquisition_RL78G14_NonOS/src/_cg_dtch RealityAl DataAcquisition_RL78G14_NonOS/Code Generator/Peripheral Functions/Data Transfer Controller
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RL78 Family Reality Al Data Acquisition Module (Data Collector / Data Shipper) — Sample Code

2.

Select [r_cg_serial_user.c] tree.
Modify source code as shown in the following figure.

18 RealityAlSample2 - RealityAl_DataAcquisition_RL78G14 NonOS/src/t_cg_serial_user.c - € studic - O X
File Edit Source Refactor Navigate Search Project RenesasViews Run RenesasAl Window Help
-4 QB | B/ = Code Generator
{5 Project Explorer X E% Y 8 = O|[Wregdch [[d recg serial userc X S @|g
[€ r_cg_cge.c ~ 2 @ | DISCLATMER]] A le
(1) r_cg_cgch 19 B
[€) r_cg_dtc_user.c 21 ®* File Name r_cg serial_user.c[] o
[€) reg dtcc P & Includes]] 2
[H r_cg_dtch 32 #include "r_cg_macrodriver.h” 22
[€] r_cg_intc_user.c 33 sinclude "r co <ecial.h”
[2 rcg inte.c 34 /* Start user code for include. Do not edit comment generated here */ =
E #include "rm_comms_uart_if.h" £
B rcg intch 3 /* End user code. Do not edit comment generated here */ =
[ r_cg_macrodriverh FIncTude Trcg userdeTine. =
[€] r_cg_port_user.c 38 &
[€ r_cg_portc 40 ®Pragna directivel]
m h 42 #pragma interrupt r_uart®_interrupt_send(vect=INTST@)
43 #ipragma interrupt r_uart® _interrupt_receive(vect=INTSRB)
#pragma interrupt r_uart® interrupt_error(vect=INTSRE@)
- = /* Start user code for pragma. Do not edit comment generated here */
[B] r_cg_serialh /% End user code. Do not edit comment generated here */
[€] r_cg_timer_user.c
@ Global variables and functions
[ rcg timer.c Lobal variables and functi
) rcg_timerh extern volatile uint8_t * gp_uartd_tx_address; /* uarté send buffer address */
-cg-timer. extern volatile uintls t g uart® tx_count; /* uart@ send data number */
[B] r_cg_userdefine.n extern volatile uint8 t * gp_uart@_rx_address; /* uart® receive buffer address */
g r_cg_wdt_user.c extern volatile uintlé t g uart® rx_count; /* uarte receive data number */
[ rcg_wdtc extern volatile uintls t g uartd rx length; [* uartd receive data length */
) rcg wdth 7% Start user code for global. Do not edit comment generated here */
B "ma'inc extern void rm_comms_uart_bus@_callback(rm_comms_uart_event_t event);
- i /* End user code. Do not edit comment generated here */
[d] r_systeminit.c —
[€] RealityAl_DataAcquisition_RL7EG14_Nont @* Function Mame: r uartd interrupt_receivel]
1_cq_serial_user.c.bak = static void _near r_uart®_interrupt_receive(void)
1_cg_timer_user.c.bak
e volatile uint t rx_data;
{2 HardwareDebug 2o x_data = RXDB;
& doc VR | I e - . v
< >
RealityAl_DataAcquisition_RL78614_NonOS/Code Generator/Peripheral Functions/Data Transfer Controller | Wiitable
18 RealityAlsample2 - RealityAl_DataAcquisition_RL78G14 NonOS/src/t_cg_serial_user.c - € studic - O x
File Edit Source Refactor Navigate Search Project RenesasViews Run RenesasAl Window Help
Qi 4 Q H| @osces Code Generator
[ Project Explorer X BE% Y & = 0|8 rcgdtch €] r_cg_serial_userc X =08]a
[€ rcg_cgec Al s y ~ s
[6] r_cg_cgch 124 i
[ rcg dtc_user.c 126 ® * Function Name: r_uart@_callback_receiveend[] &
[ rcg dice 131 = static void r_uart® callback receiveend(void) =]
. 132 L &
8 rcg dtch 133 /7 Start user code. Do not edit comment generated here v/ 2
5] r_cg_intc_user.c 134 rm_comms_uart_bus@_callback(RM_COMMS_UART_EVENT_RX _OPERATION COMPLETE); =
g rcg_inte.c /* End user code. Do not edit comment generated here */
(K r_cg_intch =
[H r_cg_macrodriverh &
[8) r_cg_port_userc @ * Function Name: r_uart@_callback softwarecverrun[] =
€g_port User. - static void r_uarte_callback_softwareoverrun(uintlé t rx_data) &
[ rcq_porte : uRrte_ = e
/* Start user code. Do not edit comment generated here */
/* End user code. Do not edit comment generated here */
l¢] r_cg_serial.c }
] 1_cg serialh @* Function Name: r_uartd_callback_sendend[]
6] r_cg_timer_user.c = static void r_uart®_callback_sendend(void)
[€] r_cg_timer.c L
[R r_cg_timer.h /* Start user code. Do not edit comment generated here */
) r_cg_userdefine.n rm_comms_uart_bus®_callback(RA_COMMS_UART EVENT TX OPERATION COMPLETE)j;
B r_cqwdt user.c /* End user code. Do not edit comment generated here */
6] .:cg:wut.} ;
[B r_cg wdth ®* Function Mame: r_uart@ callback_error{]
[€] r_main.c = static void r_uart® _callback_error(uint8 t err_type)
[ r_systeminit.c < - - —
/* Start user code. Do not edit comment generated here */
7
-;@ RealityAl DataAcquisition_RLT8G14 Non rm_comms_uart_bus®_callback(RM_COMPIS_UART EVENT ERROR);
1_cq_serial_user.c.oak /* End user code. Do not edit comment generated here */
1_cg_timer_user.c.bak T
2 _main.c.bak
= HardwareDebug & /* Start user code for adding. Do not edit comment generated here */
e /* End user code. Do not edit comment generated here */
Crdoc - .
< >
RealityAl_DataAcquisition_RL78G14_ NonOS/Code Generator/Peripheral Functions/Data Transfer Controller | Writable
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RL78 Family Reality Al Data Acquisition Module (Data Collector / Data Shipper) — Sample Code

4.

Select [r_cg_timer_user.c] tree.
Modify source code as shown in the following figure.

18 RealityAlSample2 - RealityAl_DataAcquisition_RL78G14 NonOS/src/r_cg_timer_user.c - € studio - m] X
File Edit Source Refactor Navigate Search Project RenesssViews Run RenesasAl Window Help
- Q-4 QB | B/ = Code Generator
{5 Project Explorer X E% Y 8 = O|[Wrcgdeh [[drcgserialuserc [ B regtimerh  [[€ regtimene [l reg timer usenc X S @|g
(= r_bsp ~ 2 & pIscLATIMER[] S
&
r_confi 12
g ) m:m art i 21 ®* File Name r_cg_timer_user.c[] %
(& rm_rai_data_collector_l 2 & Includes]
(= rm_rai_data_shipper_rl 32 #include "r_cg macrodriver.h”
[€] r_cg_cge_userc 33 #include "r_cg_timer.h"
[@ rcg cgec 3a /* start user code for include. Do not edit comment generated here */
B r.cocgoh 35 #include <stddef.h>
_cg_cge. £l /* End user code. Do not edit comment generated here %/ ¥
€] r_cg_dtc_userc 37 #include "r_cg_userdefine.h” w
[ r_cg_dtcc 38 2
1) r_cg_dtch 40 ®Pragma directivel] -
8 r_cq intc_user.c a2 #pragma interrupt r_taub_channell interrupt(vect=INTTH®1) >
B "c 'mt:'c 43 ©/* Start user code for pragma. Do not edit comment generated here */
B e " lh 44 ! d user code. Do not edit comment generated here */
1_cg_intc. a5
[B r_cg_macrodriver.h 47 &Glohal vaciahles aod fupciigns[l
[€ r_cg_port_user.c 49 /* Start user code for global. Do not edit comment generated here */
[9) r_cg_portc @ void rm_rai_data collector_dc@ timer callback(void * pdata);
) r.cq_porth /* End user code. Do not edit comment generated here */
48] r_cg_serial_user.c ®= Function Name: r_tauB_channell_interrupt[]
€] r_cg_serial.c I - stetic void _ near r_tau@_channell interrupt(void)
i r cg serial 4
/% Start user code. Do not edit comment generated here =/
52 rm_rai_data_collector_dc@ timer_callback((void *)NULL);
63 /* End user code. Do not edit comment generated here */
[1] r_cg timer.h a4 T
[B] r_cg_userdefine.h 65
[€] r_cg_wdt_user.c 66 © /* Start user code for adding. Do not edit comment generated here */
[9) r_cg_wdtc 67 /* End user code. Do not edit comment generated here */
[ r_cq wdth 58
[ rmain.c
(9 wopremine e ¥
< >
RealityAl_DataAcquisition_RL78G14_NonOS/Code Generator/Peripheral Functions/Data Transfer Controller | Writable
RealityAlSample2 - RealityAl_DataAcquisition_RL78G14_NonOS/src/r_cenfig/r_bsp_config.h - €° studio - m] b
P q 9/t bsp g
File Edit Source Refactor Navigate Search Project RenesssViews Run Renesas Al Window Help
#~- Q-4 Q | @
) Project Explorer 3¢ BE% Y & = 0|8 rcgdtch [€] r_cg_serial_user.c [#] r_cg_timerh €] r_cg_timer.c %] r_eg timer_user.c [#] r_bsp_configh X Ll =
v % RealityAl_DataAcquisition RL78G14_NonOS [ A 987 2623-64 : 1060 ~ s
WP Binaries 988 If you are using the standalone version of Smart Configurater, =l
5 Includes 909 set the following values. e
. a10 vi.e.l : 1001 -
(5 generate a11 vi.l.e : 1616
v [ src 912 vi.3.0 : 1638 2
(= general 913 v1.6.0 : 1060 "
(= rbsp 914 =
915 #define BSP_CFG_CONFIGURATOR VERSION  (1678) /* Genersted value. Do not edit this manually */
~ [z r_config g1e - - o =
i r.bsp_corfigh | a1z S /* APT function disable(R BSP StartClock, R 8SP_StopClock) =
[ rm_comms_uart_rl_config.h 918 © : Enable APT functions 5
[ rm_rai_data_collector_rl_config.h 913 1 : Disable APT functions =
[ rm_rai_data_shipper_rl_config.h 928 o &
=) m_rai.data_collector__config..bak 921 #define BSP_CFG_CLOCK_OPERATION_API_FUNCTIONS_DISABLE (1)
= fmoeee - 922
|5 rm_rai_data_shipper_rl_config.h.bak 923 S /* APT function disable(R_BSP_GetFclkFregHz)
(= rm_comms_uart_rl 924 8 : Enable APT functions
(= rm_rai_data_collector_rl 925 1 : Disable API functions
(= rm_rai_data_shipper_rl 926 -
B r_cg_cgc_userc 927 | #define BSP_CFG_GET_FREQ_API_FUNCTIONS DISABLE (1) /* Set to DISABLE for RL78/614 =/ |
S 928
£ reg cgec 929 & /* apI function disable(R_BSP_SetClocksource)
[B r_cg_cgch ) 2 nable API functions
[€] r_cg_dtc_userc 931 1 : Disable APT functions
[ req dtee 2 =/
[ rcq_dtch 3 #define BSP_CFG_SET_CLOCK_SOURCE_API_FUNCTIONS_DISABLE (1)
_cg_dtc o
€] r_cg_intc_user.c 5 & /* APT function disable(R_BSP_ChangeClockSetting)
€] rcg inte.c 6 ® : Enable API functions
[K) r_cg_intch 937 1 : Disable API functions
[ r_cg_macrodriverh a38
B rcg_port_userc #define BSP_CFG_CHANGE_CLOCK SETTING API_FUNCTIONS DISABLE (1)
9] rcg_porte = /* API function disable(R_BSP_SoftwareDelay)
@ ch,pom‘h v 042 8 : Enable APT functions ©
< > < >
RealityAl_DataAcquisition_RL78G14_NonOS/Code Generator/Peripheral Functions/Data Transfer Controller | Writable
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RL78 Family Reality Al Data Acquisition Module (Data Collector / Data Shipper) — Sample Code

3.2.4 Change build settings.
Right-button click “Project Name” in Project Explorer and select [Properties] menu.

1. Select [C/C++ Build] [Settings] tree and [Tool Settings] tab and [Source] tree.
Change build setting as shown in the following figure.

8} Properties for RealityAl_DataAcquisition_RL78G14_NonOS O it
[type filter text | | settings v - B
Resource
~
Builders
v C/C++ Build Configuration: | HardwareDebug [ Active | ~ | | Manage Configurations...

Build Variables
Environment

Logging 53 Tool Settings fToolchain | Device | # Build Steps Build Artifact Binary Parsers | @@ Error Parsers
I Settings I
Stack Analysis v i Common Include file directories (-1) & o 3 &
i r = CpU
rTooI Chain Editor g Device "Slworkspace_loc/${ProjMamel/src/rm_comms_uart_rl}" ~
CfC++ General E% - "Siworkspace_loc:/S{ProjMamel/src/rm_comms_uart_rl/inc/api}"
Project Matures (%2 Miscellan "S{workspace_loc:/${ProjName}/src/rm_comms_uart_rl/inc/instances}"
Project References v B8 Compiler "Siworkspace_loc:/${ProjName}/src/rm_rai_data_collector_rl}"
w % Source "S{workspace_loc:/S{ProjNamel/src/rm_rai_data_collector_rl/inc/api}"
Renesas QF P P ) : inesap
Run/Debug Settings Langua "S{workspace_loc:_arS{ProJName}_.nrsrc_arrm_ra!_data_co.llector_r!;a|r1c_a|n5tances}
¥ Obiect Siworkspace_loc/$ProjMamel/src/rm_rai_data_shipper_rl}
Task Tags % J_  |N"Siworkspace_loc:/${ProjMamel/src/rm_rai_data_shipper_rl/inc/api}"
Validation (2 Optimizati g, orkspace loc/S{ProjNamel/src/rm_rai_data_shipper fl/inc/instances)” v
(# OQutput Co
@ Miscellana nclude files at head of compiling units (-preinclude) &)
(2 MISRAC R
(2 User

w 83 Assembler
w @ Source
(22 Langua
(2 Object
@ Optimizati
(% Miscellang
(2 User Macro definition (D) =
~ B85 Linker
v (# Input
@ Advand
2 List
( Optimizati

@' Apply and Close Cancel
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RL78 Family Reality Al Data Acquisition Module (Data Collector / Data Shipper) — Sample Code

2. Select [C/C++ Build] [Settings] tree and [Tool Settings] tab and [Language] tree.
Change build setting as shown in the following figure.
Q Properties for RealityAl_DataAcquisition_RL78G14_NonO5

O hed
[type filter text | | Settings v §
Resource
~
Builders
+ C/C++ Build Configuration: |HardwareDebug [ Active ] -

Manage Configurations...
Build Variables

Environment

Logging 5 Tool Settings Toolchain | Device| #- Build Steps Build Artifact Binary Parsers | @@ Error Parsers
Settings
Stack Analysis ~ i Common [] Check function without prototype declaration (-refs_without_declaration)
Tool Chain Editor % CPL! Maximum size of a variable (-large_variable) Ox VFff bytes ~
C/C++ General g Device Al d
Project Natures @ Miscelland ow nested comments (-nest_comment)
Project References w %3 Compiler Character encoding (-character_set) UTF-8 ~
~ (# Source
Renesas OF oy anquage standard of C lanquage (-lang) 99 Iansuase standard e I
Run/Debug Settings = Langua - -
Task Tags @ Object C++14
idati = Optimizati
Validation = Up

@ Outaut C O Compile strictly according to the standards (-strict_std)
% Qutput Co

(# Miscellang
(% MISRAC R

@ User
w %3 Assembler
v (2 Source
(2 Langua
(% Object
@ Optimizati
@ Miscellang
@ User

w B3 Linker
v (3 Input
(& Advang

(5 List

@ Optimizati

Apply and Close Cancel
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RL78 Family Reality Al Data Acquisition Module (Data Collector / Data Shipper) — Sample Code

3. Select [C/C++ Build] [Settings] tree and [Tool Settings] tab and [Object] tree.
Change build setting as shown in the following figure.
In this sample project, turned [-far_rom] option on, but change it to suit your system.

ﬁ Properties for RealityAl_DataAcquisition_RL72G14_NonOS O

Settings w7 w7

|t;.-'pr: filter text |

Resource
Builders
w CfC++ Build
Build Variables
Envircnment
Logging
Stack Analysis
Tool Chain Editer
C/C++ General
Project Matures
Project References
Renesas OQF
Run/Debug Settings
Task Tags
Validation

5
(3/'

Configuration:

i Tool Settings Toolc

w B3 Common
& cpu
2 Device
# Miscellang
w 83 Compiler
~ (2 Source

HardwareDebug [ Active ] w

Manage Configurations...

hain | Device| # Build Steps Build Artifact Binary Parsers | € Error Parsers

[«] Add debug information (-g)
[] Output assemble list file (-asmopt=-prn_path)
1 Output assemble source file (-asm_path)
Output comment to assemble source file (-pass_source)

S{workspace

Memory model (-memory_model) Auto

| Locate ROM data to far area (-far_ram)

# Output Cg
# Miscellang
(% MISRA C R
25 User
w B3 Assembler
~ (2 Source
%5 Langua
#5 Object
# Optimizati
# Miscellang
25 User
w B8 Linker
v (2 Input
25 Advang
25 List
#5 Optimizati

Converting extension function of other compiler to CCRL (-convert_cc) | Mo
[ perform indirect reference in one-byte units (-unaligned_pointer_for_ca78k0r)
] Output preprocessed source file (-P)

Output C source comments to the preprocessed file (-preprocess=comment).

Output line number information to the preprocessed file (-preprocess=ling).

Cancel

Apply and Close

3.2.5 Delete source file.
Delete source file (generate\hdwinit.asm).
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4. How to get sensor data from evaluation board

4.1 Setup Reality Al Data Storage Tool

1. Install Reality Al Data Storage Tool.
. Select [Help]>[Install Renesas IDE Features] in e2 studio.

iga) Welcome

: (Z) Help Contents
¢ &7 Search
Show Context Help

Show Active Keybindings... Ctrl+Shift+L
Cheat Sheets...

Renesas Help >
CMSIS Packs Management ¥
Add Renesas Toolchains

Eclipse User Storage >

Gew

Perform Setup Tasks...

Check for Updates
Install New Software...

& @ {‘:;;

Eclipse Marketplace...

II Install Renesas IDE Features... [
IAR Embedded Workbench plugin manager...

About e studio

8o
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*  Check [Renesas Reality Al — Data Storage Tool] and push [Finish] button.

. YO O >

Install &” studio features

Select ” studio features to install then click Finish to start download 8 installation

~ [ ] Renesas RZ Device Support
] Renesas RZ GCC Device Support
[ ] Renesas RZ Smart Configurator
kv [] Renesas Al
Renesas Reality Al - Data Storage Tool

o ] e

S

2. Launch Reality Al Data Storage Tool
+  Select [Renesas Al]>[Show View]>[Reality Al Data Storage Tool] menu.

Window Help

&= Reality Al Authentication [ | %Cf{:++ ﬁ‘} Smart Configurator
celected e studio project fro itv Al Tools® - )
Delete selected e studio project from Reality Al Tools i EE Outline > = A
Link to Reality Al Tools® project ) i i
Ll Thora icnaastiye editor that
Sync to Reality Al Tools® O < Hine
Download classifier from Reality Al Tools® I = =
—

I Show View » E Reality Al Data Storage Tool ; I
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3. Select Project
. Select [*Project Name”] combo box.

e o x

B= Reality Al Data Storage Toal X = 0

Prcrject:IReaIityAISample [\:rl ~
Status Settings
I, No data

Data connection... Data file settings... View data structure...

Data capture Signal view

Frame size: Ch Name
Number of ] 356 -
frames per file:

1 Unlimited
Instance 1D

Class name: myClass w

(®) Auto scale view

Start new capture () Fixed scale view

I'J-
=

(® Live view () File review 0 samples

Manage capture data files

Data file group Data file Create date Size Class name Refresh

Select all data

Delete...
Edit metadata...
4. Get data structure information from Smart Configurator
. Push [View data structure] button in Reality Al Data Storage Tool.
. Push [Import settings from Smart Configurator] button and push [Close] button.
Data structure *
Data structure: Retrieved from Smart Configurator
ch Mame Format
1 Data1l intd
2 Data2 uintd
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4. Get connection settings from Smart Configurator
. Push [Data connection] button in Reality Al Data Storage Tool.

. Push [Import settings from Smart Configurator] button and Select [COM port] and push
[Close] button.

Connection settings x

Import settings from Smart Configurator

(®) UART
COM port: -
Baudrate: 9600 w
Data length: | 7hit w
Parity: Mone W
Stop bit: 1bit -
TCR/IP
IP Address:

| Connect II Close I

Limitation: “Renesas Reality Al Data Storage Tool” V1.0.0 can not get information
from Smart Configurator. So please change the settings manually.
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4.2 Connect Evaluation Board and PC
. Short 2-3in J20

. Connect PMOD (USB-UART) module to evaluation board and connect PMOD module and
PC via USB.

. Connect evaluation board and PC via USB.

. For Connection details, please refer “RL78/G23-128p Fast Prototyping Board” manual. The
Manual is available on Renesas Web.

:I-j:‘;‘ : Tt A? ;;a ? RENE e ::
. L M ,N r L S s
Qlig MADE IN CHING £7T

4.3 Modify debugger settings.
. Right-button click “Project Name” in Project Explorer and select [Properties] menu.

. Select [Run/Debug Settings] tree and select [RealityAlSample HardwareDebug] item and
push [Edit] button.
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type filter text

Resource

Builders

C/C++ Build
C/C++ General
Project Natures
Project References
Refactoring History
Renesas OF

Run/Debug Settings

Task Tags
Walidation

Run/Debug Settings v v §

This page allows you to manage launch configurations associated with the currently
selected resource.

Launch configurations for 'RealityAlSample':
RealityAlSample HardwareDebug I New..

Duplicate

|

LA

Delete

Restore Defaults Apply

Apply and Close Cancel
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RL78 Family Reality Al Data Acquisition Module (Data Collector / Data Shipper) — Sample Code

. Select [Debugger] tab and Select [Connection Settings] tab and Change “COM Port” to
[COMX]. (X is the COM port number connecting your PC and the evaluation board.)

&) edit Configuration O *

Edit launch configuration properties

Erase Flash on Start is Enabled. Please Disable this opticn after sucessful connection,

Name: | RealityAlSample HardwareDebug
Mainj %5 Debugger | Startup | k. Source | [] Common

Debug hardware: | COM Port (RL78) | Target Device: | RTF100GSN

GDB Settings Debug Tool Settings

w Clock
Main Cleck Frequency[MHz] Using Internal Clock W
Sub Clock Frequency[kHz] Using Internal Clock W
Menitor Clock System v
w Connection with Target Board
COM Port [comz ] |
Reset control pin DTR v
Baud Rate [bps] Auto w
~ Flash
Current Security |D (HEX) 00000000000000000000
Current Serial Programming Security 1D (HEX) FFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFF
Permit rewrite the serial programming security 1D Mo
Permit Flash Programming Yes W
Use Wide Violtage Mode Yes v
Erase Flash ROM When Starting Yes v
Program uses flash self programming No v
Fill unused area with 0xFF when writing flash memaory No
Revert Apply
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4.4 Execute program.

. Right-button click “Project Name” in Project Explorer.
. Select [Debug As]>[Debug Configuration] menu.
. Select [*Project Name” HardwareDebug] tree and push [Debug] button.

8} Debug Configurations

[m] X
Create, ge, and run config
CHEaEXBP Y- Name: [RealityAlSample HardwareDebug |
‘?,-pe;\\'f\ text | =] Main | %5 Debugger| b= Startup | i Source| ] Commen
[C] C/C++ Application Project
[£] C/C++ Remote Application
] EASE Seript [RealityAlsample Browse...
[£] GDB Hardware Debugging C/Ch+ Appication:
£ GDB Simulator Debugging (RHES0) |HardwareDebuq«'Reahq’AISamp\e‘x
& Launch Group
 [E] Renesas GDB Hardware Debugging Variables... | | Search Project...| | Browse...
[c7] HS300x_RX&SN_NenOS HardwareDebug Build (if required) before launching
[c 7] RealityAl DataAcguisition RX65N NonOS H:
[t RealityAlSample HardwareDebug Build Configuration: | Select Automatically ~
o Henesas Simulator Debugging (R, RL78)
Jang (O Enable auto build () Disable auto build
(® Use workspace settings Configure Workspace Settings...
< >
Revert Apply
Filter matched 11 of 13 items = i/
@ Debug || Close
° o
.
. Push [Resume] icon on toolbar.
File Edit Source Refactor Mavigate Search Project Renesas Views Run  Renesa

| ® -] ~iw [y

B2 iR R ikt
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45 Get sensor data.

. Push [Data connection] button in Reality Al Data Storage Tool.
. Select [COM port] connecting “PMOD (USB-UART) module ” and PC and push [Connect]

button.
>
Import settings from Smart Configurator
(®) UART
COM port |COMA4 ~
Baudrate: 115200 w
Data length: |Bbit ~
Parity: Mone ~
Stop bit: 1bit ~
CP/IP
IP Address:
. b
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When sensor data is acquired, a signal appears on the Reality Al Data Storage Tool view. For
the operation of Reality Al Data Storage Tool, refer to the help.

e} O X
B= Reality Al Data Storage Tool % = B
Project: RealityAlSample v o
Status Settings
Receiving data...
Qf 9 Data connection... Daata file settings... e
1y Data errar
Data capture Signal view
Frame size: 2% 50 I Ch Name
Number of  [as6 - Diatar
frames per file: ’_]I
] Unlimited Dataz
R— &
Class name:
(®) Auto scale view
Start new capture Jrr (") Fixed scale view 100
(®) Live view () File review 50 samples
Manage capture data files
Data file group Data file Create date Size Class name Refresh
metadata.csv myClass_20230... Thu Aug2423.. 167.9KB myClass Select all data
Copy data to group...
Delete...
Edit metadata...
Editor path:
v
RO1AN6998EJ0110 Rev.1.10 Page 49 of 50

Oct.20.23 RENESAS



RL78 Family Reality Al Data Acquisition Module (Data Collector / Data Shipper) — Sample Code

Revision History

Rev.

Date

Description

Page

Summary

1.0.0

20 Oct, 2023

First Release

RO1AN6998EJ0110 Rev.1.10

Oct.20.23

RENESAS

Page 50 of 50




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 I/O
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 Vi
(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 Vi (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.



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.

(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/.

© 2023 Renesas Electronics Corporation. All rights reserved.
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