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Introduction

This application note describes how to use API functions and sample code to control Smart Analog IC 101 (referred to
as “SAIC101” herein) when using an RL78 family MCUs that does not belong to the RL78/L13 group.

Target Device
Smart Analog IC 101 (part name: RAA730101)

Contents

1. Related APPIICAION NOTES ......uuiiiiiiiiiiiiiiiiieieiiiiib bbb e s eeeebeebeebeneeeennennennnee 2
2. How to use Smart Analog IC101’s APl and sample code for other MCU .................... 3

3. How to Add an MCU Compatible with RL78 Family Code Generation Tool to API
U T Lo LT S AN {3t K 1 P SRPPPPRSR 4
N A o 4= T o - 1= 11 o] o H PO PO PUPRPOPTPN 4
3.2 How to Edit the MCU Definition File ........ocviiiiiiii e 5
3.3 Confirming Addition of MCU Definition File ..........cooouiiiiiiiiiiciic e 6
4. How to Add an MCU Not Compatible with RL78 Family Code Generation Tool ........ 7
4.1 ChangesS tO APl ... 7
4.1.1 Replacing Global Constant to Store Serial Module Information ............ccccooeeiiiiiiiiiiiiicicceen, 7
4.1.2 Replacing Global Constant to Store SAIC Information...........cccooeeeiiiiiiiiiiicieece e 9
4.1.3 Replacing Global Constant to Store RESET INformation .............ccoovcvveeinieeinieee e 9
4.1.4 Corrections to #include Header FilS.........c..uii it 11
4.1.5 Corrections to Macro Declarations for User Environment-dependent Settings..................... 11
4.2 Tasks Required for User-created SOUICe File ... 13
4.2.1 Creating Serial Communication FUNCLIONS ...........ooiiiiiiiiiiiiiiiieee e 13
4.2.2 Call APl Functions, Assign Global Variables ...........cocuuiiiiiiiiiiiice e 13
4.2.3 Global Variable Definitions Used by API for Serial Communications ............cccooveeeeiiieenennne 14
4.2.4  Width Specification INtEGET TYPES ..ouviieeiiiiiee ittt et e e e snbeeeeeaae 14
4.2.5 RL78 MCU-Specific Description COIMECLIONS .........cciiiuiiiiiiiiiiee ittt 15
4.3 FUNCLION SPECITICAIONS ...eeiiiieiiiie ettt e e e e e e e e e s s eabbbaeeaaeaeeas 16
4.3.1  UART COMMUNICALIONS ...eitiieeiiiiitiiitete e e ettt e ee e e e s e st bbeeeaae e s s aasbeeeeeaaaessannbaeeeeaaeesesnnneeneeas 16
4.3.2  SPI COMMUNICALIONS ....uveiiiiieiiiiiteiet ettt ettt e e ettt e e e e e st e e e e e e e s e aanbbeeeeae e e e e aannbeeneeas 20
R21ANO013EJ0100 Rev.1.00 Page 1 of 24

Feb 01, 2015 RENESAS



Smart Analog IC101 How to Use Smart Analog IC101's APl and Sample Code for Other MCUs

1. Related Application Notes

The following application notes also provide information related to SAIC101 and should be referred to as needed in
combination with this document.

e Smart Analog IC101 API Specification (R21ANO0015EJ)

e Smart Analog IC101 Tutorial for Sample Code Introduction and APl Builder SAIC101 (RL78/L13)
(R21ANO0012E)J)

e RL78/G13 Serial Array Unit (UART Communication) (RO1IAN0459EJ)

e RL78/G13 Serial Array Unit for 3-Wire Serial I/0 (SPI Master Transmission/Reception) for CubeSuite+, IAR, and
e2 studio Development Environments (RO1LAN1367EJ)
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2. How to use Smart Analog IC101’s APl and sample code for other MCU

The Smart Analog IC101 sample code calls the RL78/L13 serial communication module function (which is generated
by CubeSuite+ Code Generator for RL78_78K and the code generator plug-in included in e studio) from the API
function. Functions generated by the RL78 family code generation tool are compatible for all RL78 family MCUs.
When using an MCU that is supported by the RL78 family code generation tool, the user can automatically include the
SAIC101 sample code into user project files created with CubeSuite+ or e? studio by adding an MCU definition file to
the API Builder SAIC101 coding assistance tool. However, when using an MCU that is not supported by the RL78
family code generation tool, the user will need to create functions equivalent to and compatible with the functions
generated by the code generation tool, and manually include the sample code or API file into the project files.

The following is the basic flow for how to use Smart Analog IC101’s API and sample code for other MCUs.

=

Is your MCU supported by
RL78 family code generation
tool? "'

Method 1 Method 2
Add the MCU definition file to API Builder SAIC101 Create and manually include API functions that
(See section 3. How to Add an MCU Compatible are compatible with the RL78 code generation
with RL78 Family Code Generation Tool to API functions. (See section 4. How to Add an MCU
Builder SAIC101) Not Compatible with RL78 Family Code
| Generation Tool)
APl inclusion

Refer to Smart Analog IC 101 Tutorial for Sample
Code Introduction and APl Builder SAIC101
Specification (R21ANO012EJ).

? Note: API Builder SAIC101 requires the following files
( End ) 1) Main function file
r_cg_main.c or r_main.c

2) Serial module file
r_cg_sau.c/ r_cg_sau_user.c/ r_cg_sau.h
or
r_cg_serial.c/ r_cg_serial_user.c/r_cg_serial.h

Figure 2-1 Routine Flow for Replacing MCU

Code Generator Plug-in
http://www.renesas.com/products/tools/coding_tools/coding_assistance/cg_p/index.jsp
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3. How to Add an MCU Compatible with RL78 Family Code Generation Tool to API
Builder SAIC101

When using an MCU that is supported by the RL78 family code generation tool, the user can automatically include the
SAIC101 sample code in user project files of CubeSuite+ or e? studio by adding an MCU definition file to the API
Builder SAIC101 coding assistance tool. (The CubeSuite+ Code_Generator for RL78_78K or the code generator plug-
in included in e? studio must output source code for serial communication equivalent to code output for RL78/L13.)
This section serves as a tutorial for RL78/G14 (R5F104PJ), providing an example of adding an MCU that is supported

by the RL78 family code generation tool.

API Builder SAIC101 download URL: http://www.renesas.com/smart_analog_api_builder
File name: API_Builder_SAIC101 Verl.1.zip

3.1 Preparation

First, confirm the part name of the RL78 family MCU to be added. The part name must be one that is recognized by
CubeSuite+ or e? studio.

™ sample100 - CubeSuite + - [Property]

change the file name (in this case, the file name is changed to R5F104PJ).

File Edit View Project Buid Debug Tool Window Help
@ B XDd|loo[Hsa
sl | 7% Property | *E] Code Generator
,’_ﬂ sample100 Property

@ Start

Project Tree

100% v

0 & (

u° Interrupt

(,\ Serial

W' AJD Converter
W' Dja Converter
W Timer

4 Code Generator (Design Tool

& Clock Generator
& Port

)

| 1B File

=l -
File name sample100.mtpj

Notes

Absalute path

C:\Documents and Settings'

Figure 3-1 Confirm RL78 family MCU Part Name

Next, create the MCU definition file. The definition file will be created in “Chips” which is stored at the same level in
the project tree as the folder that stores API_Builder_SAIC101.exe. Copy the Template.csv file stored in “Chips,” and

ol
File Edit View Favorites Tools Help | .','
) a
@Back Ml > B 5? |/, Search [ Folders |v
Address [ C:\4PI_Builder_SAIC101_Ver1.1\Chips ~| Eeo
Name Size | Type =~
File and Folder Tasks ¥ BERSF10WLA.csv 3KB Microsoft Office Exc...
BLIRSF10WLC.csv 3KB Microsoft Office Exc...
Other Places ¥ EL)RSF10WLD. csv 3KB Microsoft Office Exc...
ELIRSF10WLE. csv 3KB Microsoft Office Exc...
Details v BL)RSFIOWLF.csv 3KB M!crosoft Ofche Exc...
BLRSF10WLG.csv 3KB Microsoft Office Exc...
EL)RSF10WMA. csv 3KB Microsoft Office Exc...
EL)RSF10WMC. csv 3KB Microsoft Office Exc...
BLRSF10WMD. csv 3KB Microsoft Office Exc...
BL)RSF1OWME. csv 3KB Microsoft Office Exc...
BL)RSF1OWMF.csv 3KB Microsoft Office Exc...
BL)RSF10WMG. csv 3KB Microsoft Office Exc...
= RSF104P).csv 3KB Microsoft Office Exc...
@Template.csv 3KB Microsoft Office Exc...
J | 2
Type: Microsoft Office Excel Comma Separated Yalues File Date Modified: 10/ fz. 12K8B I :} My Computer Y

Figure 3-2 Folder for Storing MCU Definition Files

R21ANO013EJ0100 Rev.1.00

Feb 01, 2015

RENESAS

Page 4 of 24


http://www.renesas.com/smart_analog_api_builder

Smart Analog IC101 How to Use Smart Analog IC101's APl and Sample Code for Other MCUs

3.2

How to Edit the MCU Definition File

This section describes how to edit the MCU definition file created in Section 3.1. Use either Excel or a text editor to
edit the file. The following example uses Excel.

Delete 0 e ag
X =9~ k @&l= EMpIaLe.Cov - MICTOS0TT XCel o B8R
Kb BA AT LAT7Y I
A - = e pa pe ame pplieme 0
A B c ] E of p and a 0
1 [KComment> kGommen AL A RIfSND
2
3 <Comment> [tile] [Version]  [Format]
4 <F] rmation> 1 RL7E
5 a ded
6 _<Comment> Atitle] iz 1] Add/delete es a
7 <MCU Information> [ REFxmooc RLTE/ 00 xacpin %1
8
] m wliflo] [CS1 ch]  [SMR Addr] [5 dr]  OF Bithumt[SSR Addr] [SIR Addr]
100 <Comment§ <L configuration> RO T Ar ro - A
118 <Commertl <FPI corfiguration> | cs10t —fEMRO1  SI001 IFOH 6SSROT SIROT 9 and
128 <Commertl <FPI configuration> | csno  §SwmRoz  sIo0 IRIL 0SSRoZ  SIRO2 ea
130 <Comment] <FPI configuration> | CSI1 SMRO3  SION IFIL 155R03 SIRO3
148 <Commertl <FPI configuration> | csieo  §SMRI0 SI020  IFOH 0SSRI0 SIRIO
15 <Commentl <FPI configuration> | CsI21 SMRT1  SI021 IFOH 185R11 SIRN AD
16 <Commentl <Pl configuration> | csia0  f§SmR2  sI080  IFIH 48SR12  SIRI2 a
1 & <FI configuration> | CSI31 SMR13 SIO3 IF1 H 5SSR13 SIRI3 Add/delete a eeded
18 — A
18 <Comment> [tile]
2 ommert) <UART configuration] UARTO — 0 0SDRO0 SDROT  SCROO  SGRO1 A ro _ A
21l <Commentl] <UBART configuration] UARTY  J SPSO 4SDROZ  SDRO3  SCROZ  SCRO3 9 < and b
22 <Commentl] <UBART configuration] UARTZ  f SRSt 0SDRIO  SDR11  SCRIO  SCRi1 AR
23 <Comment) <UWART configuration| L | o G
24 — Pﬁ I'ﬁ a a
25 <Comment> [tifle] [Part Addr] [Significant Bite] €l port and reg € ame
26grommerty <dFIO canfiguration® _BQ 2 Add/delete .
27l <commenty <dPIO canfiguration>| PO 0 1 2 3 4
28l <Commenty <QPIO canfiguration>l| P1 0 1
25l <Commertl <QPIO corfiguration>f| P2 3 4 5 i 7
aofl <commertl <QPIO carfizuratior>| P3| 0 1 2 3
a1l <Commert <QPIO corfiguration> | P4 0 1 2 3 erb ber belonging to ea port a
a2l <Commentl] <QPIO corfiguration>f| PS 0 1 2 3
33 <Commentf <dPIO corfiguration>l| PE 0 1 2 3 ednp an be o ed en o
34Y <Commentl <QPIO configurstion>l| P7 0 1 2 3 0 ave to be removed fro o
35 <Commentl] <QPIO configuration>l P8 0 1 2 3
36j <Commentl] <QPIO configurstion>ll P9 0 1 2 or acce disabled b eave field bla
37l <Commentl <QPIO configuratior>| P10 0 1 2 i
38j <Commentl] <QPIO configuratior>l] P11 0 1 2 0
35l <Commentl] <QPIO canfiguration>l| P12 0 1 2 3
20l <Commenty < configuration>f P13 0 1 2 3
41l <Comment; i 0 1 2 3
428¢Comment) 4 4 5
43
24
M4l T
o ®
Figure 3-3 Fields Requiring Editing
=9~ I3 |= R5F104P.csv - Microsoft Excel @R
Kb BA  ATLAPIN BR 75 BEM Ex HME  F-L BE v@o @R
A - fe| <Comment> v
A B © D E F G H 1 J K a
1 [Kcomment> lsrecification to ke skivred since the term CComment> Is included M
2
3 <Camment> [title] [version] [Format]
4 <FILE Informatior> 1 RL7S
5
6 <Comment> [titie] [Part Nurmker]  [Mame] [supplementary]  [Max. clock [MH2I]
7 <MCUIrformation>  REFIO4PJ  RL7B/GI4 100kin £
8
5 <Gomment> [titie] (551 ch) [Trans Reg Addr]  [Recy Reg Addr] [IF Addr] UF Bithumber] [SSR Addr]  [SIR Addr]
<SFI configuration>  CSI00 S1000 S1000 IFOH 5 S3R0O0 SIR0D
11 <SPl configuration>  CSI01 51001 51001 IFOH 6 SSROI SIRO1
12 <SPl configuration>  CS110 S1010 S1010 IFIL 0 S5R2 SIROZ
13 <SPl configuratior>  CSIM1 S1011 S1011 IFL 1 SSRO3 SIRO3
14 <SPI configuratior> 05120 81020 81020 IFOH 0S5R10 SIRIO
15 <SP! configuratiory 05121 S1021 S1021 IFOH 1 SSR11 SIR11
16 <SFI configuration>  CSI30 S1030 51030 IFH 4 85R12 SR 2
17 <SPl configuration>  CSI31 51031 51031 IFIH 5 SSR13 SIRI3
18
18 <Comment> [title] [UART ch]  [5PS Addr] [5PS LSE] [SDR Addrt ] [SDR Addr2]  [SOR Addrl] [SCR Addr2]
20 <UART configuration> UARTO SPS0 0 SDROO SDROL SOROO SCRO1 |
al <UART configuration> UART1 SPS0 4 SDR0O2 SDRO3 SCRO2 SCRO3 B
22 <UART configuration> UART2 SPst 0SDRIO SDR11 SCR10 SCRI1
23 <UART configuration> UART3 SPS1 4 5DR12 SDR13 SCRI2 SCRI3
24
25 <Comment>
26 {Comment> [title] [Part Addr] [Significant Bits]
27 <GPIO configuration> PO 0 1 2 3 4 5 8
28 <GPIO configuratior> P1 o 1 2 3 4 5 [ 7
29 <GPIO configuration> P2 o 1 2 3 4 5 8 7
30 <GPIO conflzuration> P3 0 1
a <GPIO conflguration> P4 0 1 2 3 4 5 8 7
32 <GFIO configuration> F5 0 1 2 3 4 5 8 T
33 <GPIO configuration> P& 0 1 2 3 4 5 8 T
a4 <GPIO conflguration> PT o 1 2 3 4 5 [ 7
35 <GPIO configuration> P8 0 1 2 3 4 5 6 7
36 <GPIO configuration> P10 0 1 2
a7 <GFIO configuration> P11 0 1
38 <GFIO configuration> P12 0
39 <GPIO configuration> P13 0
40 <GPIO configuration> P14 o 1 2 3 4 5 [ 71
# <GPIO conflguration> P15 0 1 2 3 4 5 [
42 v
W 4 W REF104PS ~FD 4] ] »
B RR=0 |[EDOm@m 100% ) G ©)

Figure 3-4 Example of Changes to MCU Definition File
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3.3 Confirming Addition of MCU Definition File
Save the file edited in section 3.2 and start the APl Builder SAIC101.

(The MCU definition file is read during API Builder SAIC101 startup. If API Builder SAIC101 is already running,
please close the software and then restart.)

If the MCU definition file is not successfully edited, the message shown in Figure 3-5 will appear at startup. This
message indicates that the file has not been read successfully and the MCU has not been added to the coding assistance
tool. Please correct the MCU definition file as needed to ensure it is successfully edited and read.

FatalEror x|

The CS¥ file format is not correct.
There is a possibility that the configuration file is corrupted.

C:\API_Builder_SAIC101_Ver1.1\ChipsiRSF104P).csv

Figure 3-5 MCU Definition File Editing Error Message

When the API Builder SAIC101 is started up and the project created in CubeSuite+ or e? studio is read successfully, the
message shown in Figure 3-6 is displayed, indicating the RL78 family MCU part name. This completes the
confirmation process.

B
File(F)  Logwindow (L) “iew (%)  Help (H)
How to use API Builder SAIC101 -2 ENESAS

Smart Analaog

Before using this tool, create a CubeSuite+ or eZstudio (hereafter, IDE) project,
set up the serial interface module and generate code by using a code generator.

Be sure to save the project and exit the IDE kefore using this tool.
If the files are rewritten by using this tool while the tool is running,

the registered APT file S might not applied to the IDE. |

|| Project selection IS

. (< RL78IG14 (100pin) &) Ue WRRT
Select a project file [REF104PJ]

Figure 3-6 Confirmation of New MCU Definition File Added to SAIC101

For more details on the above settings, please refer to Smart Analog IC 101 Tutorial for Sample Code Introduction and
API Builder SAIC101 (RL78/L13) (R21ANOO12EJ).
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4. How to Add an MCU Not Compatible with RL78 Family Code Generation Tool

The SAIC101’s API was designed assuming use of RL78/L13 source code generated by CubeSuite+ Code_Generator
for RL78_78K or the code generator plug-in included in e? studio for project files. Therefore, when replacing an MCU
that is not supported by the RL78 family code generation tool, the user needs to create functions for processing and data
input/output equivalent to functions output by the code generation tool. The user will also need to add global variables
and modify definitions based on the user system environment.

4.1 Changes to API
This section describes the changes required for the API file (Table Table 4-1).

Table 4-1 API File

Communication | API file

Method

UART r_sa_uart_control_register.c / r_sa_uart_control_register.h /
r_sa_uart_control_register_user.c

SPI r_sa_spi_control_register.c /r_sa_spi_control_register.h /
r_sa_spi_control_register_user.c

4.1.1 Replacing Global Constant to Store Serial Module Information

Replace the global constant to store serial module information based on the method of communication as shown in
Figure 4-1 for UART communications and Figure 4-2 for SP1 communications. The element number in this array is
specified by the enumeration used to specify the global variable to store serial module information. When replacing the
MCU, make sure you replace the serial module function of the element number that corresponds to the channel number
to be used. Refer to section 4.2.1 for information regarding Creating Serial Communication Functions corresponding to
the user system.

Target File: r_sa_uart_control_register_user.c

const uart_serial_t g uart_serial_data_tblI[] =
{
#if (D_UART_OPERATION==D_UART_USE_INTERRUPT)

// - { R_UARTx_Start, R_UARTx_Stop, R_UARTx_Receive, R_UARTx_Send, R_UARTx_GetHeader, R_UARTx_Getdata, R_UARTx_SettingChange, }, /x format */

}

{ NULL, NULL, NULL, NULL, NULL, NULL, NULL, }, /* UARTO */
{ R_UART1_Start, R_UART1_Stop, R_UART1_Receive, R_UART1_Send, R_UART1_GetHeader, R_UART1_Getdata, R_UART1_SettingChange, }, /* UART1 x/
{ NULL, NULL, NULL, NULL, NULL, NULL, NULL, }, /* UART2 x/
{ NULL, NULL, NULL, NULL, NULL, NULL, NULL, }. /% UART3 x/
{ NULL, NULL, NULL, NULL, NULL, NULL, NULL, }, /* UART4 x/
{ NULL, NULL, NULL, NULL, NULL, NULL, NULL, }, /* UARTS x/
[ | | A R A || A [ ]

#elif D_UART] PERATION==D_I’RT_REGISTER_PO\'JNG
/* Not sffpported *

#endif

@ (2) (3) (4) (5) (6) (7)

/¥

}: /x global constant to store serial module information */

No. Function Name Format Process Notes

1) R_UARTX_Start Start UARTx module operations See sections =7 —! B
(2) R_UARTXx_Stop Stop UARTxX module operations ZT::ZE,O?J) v 2¥A, and
(3) R_UARTx_Receive UARTX reception function -

(4) R_UARTx_Send UARTX transmission function

(5) R_UARTx_GetHeader UARTX header acquisition function

(6) R_UARTx_Getdata UARTX data acquisition function

(7) R_UARTXx_SettingChange UARTX setting change function

Figure 4-1 Changes to Global Constant to Store Serial Module Information (UART)
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Target File: r_sa_spi_control_register_user.c

const spi_serial_t g_spi_serial_data_tbl[] =
{
#if D_SPI_OPERATION==D_SPI_USE_INTERRUPT
// | CSI_Start, CSI_Stop, CS1_Send_Receive, }, /* format x/
{ NULL, NULL, NULL, }, /% CSI00 %/
{ NULL, NULL, NULL, }, /* CSIOT %/
{ R_CSI10_Start, R_CSI10_Stop, R_CSI10_Send_Receive, }, /* CSI10 */
{ NULL, NULL, NULL, }, /% CSI11 %/
{ NULL, NULL, NULL, }, /% CSI20 %/
{ NULL, NULL, NULL, }, /% CS121 %/
{ NULL, NULL, NULL, }, /* CSI30  */
(LNULL J_NULL JUNULL ] }, /% CSI31  x/
#elif D_SPY OPERATION==D_BPI_REGISTER_POLLI
{ NULL NULL, NULL, OUj NULL, NULL, NULL, NULL, , /* GS100 */
{ NULL NULL,  NULL, OUJ NULL, NULL, NULL, NULL, , /* CSI01 */
{ (uinf16_t *)&SMR02,§ &S1010, &IF1L, 1UJ (uint16_t *)&SSRO2, (uint16_t *)&SIR02, R_CSI10_MaskStart, R_CSI10_Stop, }, /* CSI10 */
{ NULL NULL,  NULL, OUJ NULL, NULL, NULL, NULL, , /% GSI */
{ NULL NULL,  NULL, OUJ NULL, NULL, NULL, NULL, , /* CSI120 */
{ NULL NULL,  NULL, OUJ NULL, NULL, NULL, NULL, , /% CSI21 */
{ NULL NULL,  NULL, OUJ NULL, NULL, NULL, NI /% 081’0 */
{ NULL NULL. NULL. OUJ NULL. NULL. NULL. The se[[ing for no use of in[errupts by
tendif communication modules is only valid for RL78
MCUs and cannot be used in this case.
}; /* Globgl constant to ftore serial moduld information */
Function Name Format Process Notes

\ 4

R_CSIxx_Start,

Start CSIxx module operations

See sections 4.2.1 and

A 4

R_CSIxx_Stop

Stop CSIxx module operations

4.3.2

R_CSIxx_Send_Receive

CSlIxx data

transmission/reception function

Figure 4-2 Changes to Global Constant to Store Serial Module Information (SPI)
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4.1.2

Replacing Global Constant to Store SAIC Information

Replace the global constant to store SAIC information based on the method of communication, as shown in Figure 4-3
for UART and Figure 4-4 for SPI.

Target File: r_sa_uart_control_register_user.c

const uart_saic_t g_uart_saic_data_tbl[] =
{
//  { UART_ch,  sa_type, }, /% format */
‘ E_UARTT, .|E78A10101,. }, /* SAIC information when SAIC number = 0 */
}i/# GIobJI constant flor store SAIC information */
(1) (2)
No. Description e
Description
example
(€] E_UART1 Specify the ENUM e_uart_ch_t for specifying the global constant to store
serial module information for the element number of the array stored in the
function replaced in section 4.1.1.
(2) | E_SAIC101 Specify the ENUM e_saic_type_t for specifying the SAIC type (part name)
for the type of SAIC connected to the serial module specified in (1).

Target File: r_sa_spi_control_register_user.c

Figure 4-3 Changes to Global Constant to Store SAIC Information (UART)

const spi_saic_t g_spi_saic_data_tbl[] =
{
// | csi_ch, sa_type, p_cs_addr, cs_bit_num, p_int_addr, int_bit_num, }, /* format */
0 *|[ E_csit0, , E_SAIC101,  &PO, 506U 5 3 8P0, , VU N }, /* SAIC information when SAIC number =
b /% nstant Mor store SAICH informatiof *
(1) (2) (3) (4) (5) (6)
No. | Description L
Description
example
(1) E_CSI10 Specify the ENUM e_uart_ch_t for specifying the global constant to store serial module information
for the element number of the array stored in the function replaced in section 4.1.1.
(2) | E_SAIC101 Specify the ENUM e_saic_type_t for specifying the SAIC type (part name) for the type of
SAIC connected to the serial module specified in (1)
3) | &PO Define address of port register connected to CS pin.
(4) | 6U Define bit number of port register connected to CS pin.
(5) | &PO Define address of port register connected to INT pin.
(6) | 7U Define bit number of port register connected to INT pin.
Figure 4-4 Changes to Global Constant to Store SAIC Information (SPI)
41.3 Replacing Global Constant to Store RESET Information
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Although unnecessary when using UART, refer to Figure 4-5 when using SPI to replace the global constant to store
RESET information based on the method of communication.

Target File: r_sa_spi_control_register_user.c

{

const uart_reset_t g uart_reset_data_tbl[] =

//process, Port address, Bit num, nop_cnt, uart_saic_tnumber,}, /* format */
{ E_SAIC_POWERON_RESET, NULL, ou, D_PON_RST_NOP_CNT, ou, }, /* First RESET processx/
[ Y J L J J | E—
}:/* Global varilable to store RESET information x/
(1) (2) (3) (4)
No. | Description example Description
(1) | E_SAIC_POWERON_RESET Specify RESET process in enumeration for specifying RESET
process e_reset_process_t.
(2) | NULL Define address of port register connected to RESET pin when
using external RESET. For all other settings, define NULL.
3) | oU Define bit number of port register connected to RESET pin when
using external RESET. For all other settings, define 0.
4) | ou Define SAIC number for internal RESET. Although this API does
not use this setting for any type of RESET process other than
internal, still specify the SAIC number. (This is used in API
Builder SAIC101.)

Figure 4-5 Changes to Global Constant to Store RESET Information (SPI)
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414 Corrections to #include Header Files

As the API uses the types and functions output by the RL78 family code generation tool, the API includes the header
file output by the code generation tool. This header file must be replaced with a header file defined by the user-created
serial communication function or a header file that reflects the contents detailed in sections 4.2.4 and 4.2.5.

Table 4-2 Files Requiring Corrections

Communication | Files

Method

UART r_sa_uart_control_register_user.c
r_sa_uart_control_register.c

SPI r_sa_spi_control_register_user.c
r_sa_spi_control_register.c

Table 4-3 #include Header File Changes

Iltem Existing definition Changes

Serial #include "r_cg_sau.h" Replace with the header file defined by the user-created

communication serial communication function

definition

Type definition #include "r_cg_macrodriver.h" Replace with the header that reflects the contents detailed in
sections 4.2.4 and 4.2.5

415 Corrections to Macro Declarations for User Environment-dependent Settings

To adjust settings according to the target MCU, refer to section 4.2 Macro Declarations for User Environment-
dependent Settings in the Smart Analog IC101 API Specification (R21IANO015E)).

In addition, the API calculates the number of loops for the internal software wait from the minimum number of steps
required for loop processing and uses seven clocks as required in the RL78 MCU. Change the definitions in Tables.
Table 4-4 and Table 4-5 accordingly to correct for the difference in number of steps required by the loop processing in
the target MCU.

Target File: r_sa_uart_control_register_user.c
Table 4-4 Software Wait Loop Count Definition (UART)

Existing Definition Change

#define D_PON_RST_NOP_CNT Change section 7.0F
((uint32_t)((D_WAIT_PON_RST_TIME_MS /(1.0F / D_CPU_CLK_MHZ)) * 1000.0F / 7.0F)) accordingly to reflect the

#define D_UART_4800BPS_HALF_BIT minimum number of steps

((UINt16_t)((D_UART_4800BPS_HALF BIT_MS / (1.OF / D_CPU_CLK_MHZ)) * 1000.0F / 7.0F)) | "equired for loop processing

#define D_UART_250kbps_HALF_BIT in the target MCU.
(Uint16_1)(D_UART_250kbps_HALF_BIT_MS / (1OF / D_CPU_CLK_MH2)) * 1000.0F / 7.0F)) | 'MPutrange: float type

#define D_UART_5MS_NOP_CNT

((uint16_t)(D_UART_5MS / (1.OF / D_CPU_CLK_MHZ)) * 1000.0F / 7.0F))
#define D_UART_1800US_NOP_CNT
((uint16_t)(D_UART_1800US / (1.0F / D_CPU_CLK_MHZ)) * 1000.0F / 7.0F))
#define D_UART_270US_NOP_CNT
((uint16_t)(D_UART_270US / (1.0F / D_CPU_CLK_MHZ)) * 1000.0F / 7.0F))
#define D_UART_250US_NOP_CNT
((uint16_t)(D_UART_250US / (1.0F / D_CPU_CLK_MHZ)) * 1000.0F / 7.0F))
R21AN0013EJ0100 Rev.1.00 Page 11 of 24
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Target File: r_sa_spi_control_register_user.c

Table 4-5 Software Wait Loop Count Definition (SPI)

Existing Definition

Change

#define D_PON_RST_NOP_CNT
((uint32_t)(D_WAIT_PON_RST TIME_MS /(1.0F / D_CPU_CLK_MHZ)) * 1000.0F / 7.0F))

#define D_HARD_RESET_NOP_CNT
((uint32_t)(D_WAIT_HARD_RESET_TIME_MS / (1.0F / D_CPU_CLK_MHZ)) * 1000.0F / 7.0F))

#define D_SPI_5MS_NOP_CNT

((uint16_t)(D_SPI_5MS / (1.0F / D_CPU_CLK_MHZ)) * 1000.0F / 7.0F))
#define D_SPI_1800US_NOP_CNT

((uint16_t)(D_SPI_1800US / (1.0F / D_CPU_CLK_MHZ)) * 1000.0F / 7.0F))
#define D_SPI_820US_NOP_CNT

((uint16_t)(D_SPI_820US / (1.0F / D_CPU_CLK_MHZ)) * 1000.0F / 7.0F))
#define D_SPI_250US_NOP_CNT

((uint16_t)((D_SPI_250US / (1.0F / D_CPU_CLK_MHZ)) * 1000.0F / 7.0F))
#define D_SPI_3US_NOP_CNT

((uint16_t)(D_SPI_3US / (1.0F / D_CPU_CLK_MHZ)) * 1000.0F / 7.0F))

Change section 7.0F
accordingly to reflect the
minimum number of steps
required for loop processing
in the target MCU.

Input range: float type

R21AN0013EJ0100 Rev.1.00
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4.2

Tasks Required for User-created Source File

This section describes the changes required for the user-created source file.

4.2.1

Creating Serial Communication Functions

The API uses the functions output by the RL78 family code generation tool for hardware access to serial
communication functions. Additional functions are also created for UART -related hardware access. The user will need
to provide equivalent functions when using a replacement MCU. The following lists the functions necessary for using
the API. For more details regarding functions, see section 4.3.

Table 4-6 Serial Communication Functions

Communi-

Function Name in

cation Method sample Argument Return Value Description
UART R_UART1_Start None None Goes to UART communications wait
state.
R_UART1_Stop None None Stops UART communication.
R_UART1_Receive uint8_t * const rx_buf, MD_STATUS Starts UART reception of data.
uint16_t rx_num
R_UART1_Send uint8_t * const tx_buf, MD_STATUS Starts UART transmission of data.
uintlé_t tx_num
R_UART1_GetHeader | uint8_t *packet_data uint8_t If data is received, acquires 1 byte of
uint8_t rx_buffer[] header data for analysis.
uintl6_t read_pos
R_UART1_Getdata uintlé_trx_cnt uint8_t Checks for data exceeding specified
receive data count.
R_UART1_SettingCha | uint8_t setting None Changes UART module
nge communication setting.
SPI R_CSI10_Start None None Goes to 3-wire serial I/0
communication wait state.
R_CSI10_Stop None None Stops 3-wire serial 1/0
communication.
R_CSI10_Send_Recei | uint8_t * const tx_buf, uint16_t | MD_STATUS Starts CSI transmission/reception of
ve tx_num, uint8_t * const rx_buf data.
422 Call API Functions, Assign Global Variables

— When using API functions, first execute the Smart Analog initialization functions (R_SAIC_SPI_Init,
R_SAIC_UART_lInit).

— When unsure of the default SAIC101 baud rate, always call the communication setting negotiation function
(R_SAIC_UART _Negotiation) after executing Smart Analog initialization functions but before starting UART
communications. This will allow you to adjust the SAIC101 UART baud rate, parity, and other communication
settings to satisfy MCU and SAIC101 conditions.

— Set the bit corresponding to enum e_uart_ch_t of the UART reception completion flag (g_uart_rx_end_flag) after
receiving the number of bytes specified in the UART reception function argument.

— Set the bit corresponding to enum e_uart_ch_t of the UART transmission completion flag (g_uart_tx_end_flag)
after transmitting the number of bytes specified in the UART transmission function argument.

— After transmission/reception of the number of bytes specified in the 3-wire serial (clock synchronous serial)
communication transmission/reception function argument is complete, specify the argument corresponding to
enum e_csi_ch_t, and call the API’s R_SAIC_SPI_CSDisable function to set the CS pin to high. Also add a

completion process as needed.

— If an overrun error occurs during 3-wire serial communication, specify the argument corresponding to enum
e_csi_ch t, call the R_SAIC_SPI_CSDisable function to set the CS pin to high, and set the bit corresponding to
enum e_csi_ch_t of the overrun error flag (g_csi_overrun_flag ). Also add a communication completion process as

needed.

R21ANO013EJ0100 Rev.1.00
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4.2.3

Global Variable Definitions Used by API for Serial Communications

The API determines whether operations are in the serial communication state or error state based on the global variables
listed in Table 4-7. These global variables should be declared on the user side, ensuring that they can be referenced by
API functions. In addition, the user should add the corresponding process items to the user’s source code as described in

section 4.2.2

Table 4-7 Global Variables Used by API for Serial Communications

Communication | Part Variable Name Description API Functions Used
Method Name
UART uint8_t g_uart_tx_end_flag UART transmission r_saic_uart_send_command
completion flag.
Sets bit corresponding
to e_uart_ch_t when
transmission is
completed.
Clears flag in API
UART uint8_t g_uart_rx_end_flag UART reception r_saic_uart_write_read
completion flag. r_saic_uart_send_command
Sets bit corresponding r_saic_uart_get_response
to e_uart_ch_t when R_SAIC_UART_ADC_GetResult
reception is completed. | R_SAIC_UART_ADC_GetReceive
Clears flag in API. r_saic_uart_flash_read
r_saic_uart_flash_write
r_saic_uart_flash_all_erase
r_saic_uart_all_flash_to_reg
r_saic_uart_buffer_refresh
R_SAIC_UART_FLASH WRITE_01H
R_SAIC_UART_FLASH WRITE_1FH
SPI uint8_t g_csi_overrun_flag SPI overrun flag. r_saic_spi_overrun_err_check
Sets the bit
corresponding to
e_csi_ch_tif an overrun
occurs.
Clears flag in API.
424 Width Specification Integer Types

The API uses C99-compliant width specification integer types (intN_t, uintN_t), which are declared in the
macrodriver.h generated by the code generation tool, not in stdint.h. If width specification integer types are not
supported by the compiler you are using (i.e. stdint.h is not defined), please add the definitions listed in Table 4-8.

Table 4-8 Width Specification Integer Types Used in API

Type Description Definition

int8_t 8-bit width signed integer typedef signed char int8_t;
type

uint8_t 8-bit width unsigned integer typedef unsigned char uint8_t;
type

intl6_t 16-bit width signed integer typedef signed short intl16 _t;
type

uint16_t .16_blt width unsigned typedef unsigned short uintl6_t;
integer type

int32_t 32-bit width signed integer typedef signed long  int32_t;
type

uint32_t .32_blt width unsigned typedef unsigned long uint32_t;
integer type

R21ANO013EJ0100 Rev.1.00
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4.2.5

RL78 MCU-Specific Description Corrections

The API functions use the descriptions created specifically for some RL78 MCUs and compilers and the definitions

used in the code generation tool. When using SAIC101 with other MCUs, the user will need to replace some

descriptions, accordingly.

Table 4-9 Specialized Definitions

in code
generation tool

[tem Function/Variable/Definition | Description

RL78 MCU- NOP() Description of nop command execution for RL78

specific compiler.

description When using other MCUSs, this description must be
replaced according to the macro definition.

Definitions used | MD_STATUS Definition of the return value type of the serial function.

When using other MCUs, add the following definition:
typedef unsigned short MD_STATUS;

The return values used: MD_OK and MD_ARGERROR
Declaration is as follows:

#define MD_STATUSBASE (0x00U)
/* register setting OK */
#define MD_OK (MD_STATUSBASE + 0x00U)
[* Error list definition */

#define MD_ERRORBASE (0x80U)

/* error argument input error */

#define MD_ARGERROR (MD_ERRORBASE +
0x01U)

R21ANO013EJ0100 Rev.1.00
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4.3 Function Specifications

43.1 UART Communications
Specifications of functions required for UART communications are listed below. UART1 is used as an example in the
explanations.

[Function Name] R_UART1_Start

Outline UART1 operation start process

Header r_cg_macrodriver.h, r_cg_sau.h, r_cg_userdefine.h

Declaration void R_ UART1_Start(void)

Description Starts operations of channel corresponding to the serial array unit and goes to wait state
Argument None

Return None

Value

Reference RL78/G13 Serial Array Unit (UART Communication) ROLANO459EJ

doc.

Additional When it is not necessary to start and stop serial communication functions in the API, this
Notes function does not need to be created. In this case, always register a dummy function in

the corresponding location in the global variable to store serial module information.

[Function Name] R_UART1_Receive

Outline UART1 reception status initialization function
Header r_cg_macrodriver.h, r_cg_sau.h, r_cg_userdefine.h
Declaration MD_STATUS R_UART1_Receive(uint8_t *rxbuf, uintl6_t rxnum)
Description Initial setup of UART1 reception
Argument uint8_t *rxbuf: [receive data buffer address]
uintl6_t rxnum: [receive data buffer size]
Return If [IMD_OK]: Reception setup completed
Value If MD_ARGERROR]: reception setup failure
Reference RL78/G13 Serial Array Unit (UART Communication) ROLAN0459EJ
doc.
Additional When a register read or other API is called, the API calls this function, the UART
Notes communication function goes to the reception wait state and continues to receive data in

the background until the specified number of bytes of data is received. The receive data
storage buffer must be established by the user and passed by-pointer.

After the number of receptions specified in argument rxnum is completed, execute the
communication completion process described in section 4.2.2

[Function Name] R_UART1_Send

Outline UART1 data transmission function
Header r_cg_macrodriver.h, r_cg_sau.h, r_cg_userdefine.h
Declaration ~ MD_STATUS R_UART1_Send(uint8_t* txbuf, uint16_t txnum)
Description Initial setup of UART1 transmission and start data transmission.
Argument uint8_t *txbuf: [transmit data buffer address]
uintl6_t txnum: [transmit data buffer size]
Return If [MD_OK]: transmission setup completed
Value If MD_ARGERROR]: transmission setup failure
Reference RL78/G13 Serial Array Unit (UART Communication) RO1ANO459EJ
doc.
Additional Almost all APIs call this function. When an API calls this function, the UART
Notes communication function goes to the transmission wait state and continues to transmit data

in the background until the specified number of bytes of data is sent. The transmit data
storage buffer must be established by the user and passed by-pointer.

After the number of communications specified in argument txnum is completed, execute
the communication completion process described in section 4.2.2.

R21ANO013EJ0100 Rev.1.00
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[Function Name] R_UART1_Stop

Outline
Header
Declaration
Description
Argument
Return
Value
Reference
doc.
Additional
Notes

UARTL1 operation stop process

r_cg_macrodriver.h, r_cg_sau.h, r_cg_userdefine.h

void R_UART1_Stop (void)

Stops operations of channel corresponding to the serial array unit.
None

None

RL78/G13 Serial Array Unit (UART Communication) RO1IANO459EJ
When it is not necessary to start and stop serial communication functions in the API, this

function does not need to be created. In this case, always register a dummy function in
the corresponding location in the global variable to store serial module information.

[Function Name] R_UART1_SettingChange

Outline UART1 setting change process
Header r_cg_macrodriver.h, r_cg_sau.h, r_cg_userdefine.h, r_sa_uart_control_register.h
Declaration void R_UART1_SettingChange(uint8_t setting)
Description Changes settings of corresponding UART channel according to the value of the argument
“setting”.
Argument uint8_t setting
Return None
Value
Reference -
doc.
Additional Changes the communication format of the UART communication function according to the
Notes value of the argument “setting”.
Argument “setting” | UART Communication Setting
Value
0 4800bps, Parity = None
1 4800bps, Parity = Odd
2 4800bps, Parity = Even
3 250000bps, Parity = None
4 250000bps, Parity = Odd
5 250000bps, Parity = Even
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[Function Name] R_UART1_GetHeader

Outline Header data acquisition function
Header r_cg_macrodriver.h, r_cg_sau.h, r_cg_userdefine.h, r_sa_uart_control_register.h
Declaratio  uint8_t R_UART1_GetHeader( uint8_t *packet_data, uint8_t rx_buffer[], uint16_t read_pos)
n
Description If data is received, acquires one byte of header data for analysis.
Argument  uint8_t *packet_data : header storage pointer
uint8_t rx_buffer(] : receive data buffer address
uintlé_tread_pos : receive data buffer read position
Return uint8_t : 0 = Invalid, 1 = Valid
Value
Reference  RL78/G13 Serial Array Unit (UART Communication) ROLANO459EJ
doc.
Additional ~ When the UART communication function goes to the reception wait state, this function is
Notes called according to the API reception data analysis process. If the size of the newly
received data is more than one byte, the value of the oldest received one byte data in
unread data from receive data buffer is assigned to the header storage pointer for analyzing
header data. The function is called by loop processing until the header data matches the
SAIC101 reception data type or it goes to time-out.
Global variable g_uart1l_rx_count is used in this function. This variable is declared as serial
module file [r_cg_sau.c] or [r_cg_serial.c] by the code generation tool. The function
initializes the value by calling UART1 reception status initialization function
(R_UART1_Receive) and then adds the number of bytes received in the reception interrupt
function.
uint8 t R UART1 GetHeader ( uint8 t *packet data, uint8 t rx buffer[], uintl6 t
read pos )
{ Comparison of receive data buffer
uint8 t ret = O0U; reading position specified in
_/ argument and current receive data
SRR CEe St S Gl BRiCEl it GOty counter value (g_uartl_rx_count)
{
*packet data = rx buffer[read pos];
ret = 1;
} \ If received data is stored after the
reading position, the data from the
return (ret): reading position is stored in the
} pointer.
If received data is stored after the
reading position, returns 1.
R21ANO013EJ0100 Rev.1.00 Page 18 of 24
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[Function Name] R_UART1_ GetData

Outline Specified receive data count complete check function
Header r_cg_macrodriver.h, r_cg_sau.h, r_cg_userdefine.h, r_sa_uart_control_register.h
Declaratio  yint8_t R_UART1_Getdata(uint16_t rx_cnt)
n
Description Checks for data exceeding specified receive data count.
Argument  uint1l6_t rx_cnt : specified receive data count
Return uint8_t : 0 = Invalid, 1 = Valid
Value
Reference  —
doc.
Additional  When the UART communication function goes to the reception wait state and the header
Notes data is analyzed in the API reception data analysis process, the function checks if the
number of reception data specified in argument rx_cnt is received at the time of SAIC101
reception data type 1 or 2. The function is called by loop processing until it receives the
number of data that matches SAIC101 reception data type or it goes to time-out.
uint8 t R UART1 Getdata(uintl6 t rx cnt)
{ Comparison of receive data buffer
uint8 t ret = 0U; count specified in argument and
/ current receive data counter value
if (rx_cnt <= g uartl rx_count (g_uartl_rx_count)
{
ret = 1U;
J If received data exceeds specified
A receive data count, returns 1.
return (ret);
}
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4.3.2 SPI Communications

Specifications of functions required for SPI communications are listed below. CSI10 is used as an example in the
explanations.

[Function Name] R_CSI10_Start

Outline CSI10 operation start process

Header r_cg_macrodriver.h, r_cg_sau.h, r_cg_userdefine.h

Declaration  void R_CSI10_Start(void)

Description Starts operations of the CSI corresponding to the serial array unit and goes to wait state.
Argument None

Return None

Value

Reference RL78/G13 Serial Array Unit for 3-wire Serial I/O (SPI Master Transmission/Reception),
doc. for CubeSuite+, IAR, and e studio (RO1AN1367EJ)

Additional When it is not necessary to start and stop serial communication functions in the API, this
Notes function does not need to be created. In this case, always register a dummy function in

the corresponding location in the global variable to store serial module information.

[Function Name] R_CSI10_Send_Receive

Outline CSI10 data transmission/reception function
Header r_cg_macrodriver.h, r_cg_sau.h, r_cg_userdefine.h
Declaration MD_STATUS R_CSI10_Send_Receive(uint8_t *txbuf, uintl6_t txnum, uint8_t *rxbuf)
Description Sets up data transmission/reception for CSI10.
Argument uint8_t *txbuf: [transmit data buffer address]
uintl6_t txnum: [transmit data buffer size]
uint8_t *rxbuf: [receive data buffer address]
Return If [MD_OK]: transmission/reception setup completed
Value If MD_ARGERROR]: transmission/reception setup failure
Reference RL78/G13 Serial Array Unit for 3-wire Serial I/O (SPI Master Transmission/Reception), for
doc. CubeSuite+, IAR, and e’ studio (RO1AN1367EJ)
Additional The transmit/receive data storage buffer must be established by the user and passed by-
Notes pointer.

After the number of communications specified in argument txnum is completed, execute
the communication completion process described in section 4.2.2.

[Function Name] R_CSI10_Stop

Outline CSI10 operation stop process

Header r_cg_macrodriver.h, r_cg_sau.h, r_cg_userdefine.h

Declaration  void R_CSI10_Stop(void)

Description Stops operations of corresponding CSI.

Argument None

Return None

Value

Reference -

doc.

Additional When it is not necessary to start and stop serial communication functions in the API, this
Notes function does not need to be created. In this case, always register a dummy function in

the corresponding location in the global variable to store serial module information.
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General Precautions in the Handling of MPU/MCU Products

The following usage notes are applicable to all MPU/MCU 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. 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 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. Unused pins should be handled as
described under Handling of Unused Pins in the manual.

2. Processing at Power-on

The state of the product is undefined at the moment 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 moment 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 moment 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 moment when power is supplied until the power reaches the level at
which resetting has been specified.

3. Prohibition of Access to Reserved Addresses

Access to reserved addresses is prohibited.

— The reserved addresses are provided for the possible future expansion of functions. Do not access
these addresses; the correct operation of LSI is not guaranteed if they are accessed.

4. Clock Signals

After applying a reset, only release the reset line after the operating clock signal has become stable.

When switching the clock signal during program execution, wait until the target clock signal has

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.
Moreover, 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.

5. Differences between Products

Before changing from one product to another, i.e. to a product with a different part number, confirm

that the change will not lead to problems.

— The characteristics of an MPU or MCU in the same group but having a different part number may
differ in terms of the 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

Descriptions of circuits, software and other related information in this document are provided only to illustrate the operation of i products and ication . You are fully responsible for

the incorporation of these circuits, software, and information in the design of your equipment. Renesas Electronics assumes no responsibility for any losses incurred by you or third parties arising from the
use of these circuits, software, or information.

Renesas Electronics has used reasonable care in preparing the information included in this document, but Renesas Electronics does not warrant that such information is error free. Renesas Electronics
assumes no liability whatsoever for any damages incurred by you resulting from errors in or omissions from the information included herein.

Renesas Electronics does not assume any liability for infringement of patents, copyrights, or other intellectual property rights of third parties by or arising from the use of Renesas Electronics products or

information i in this No license, express, implied or otherwise, is granted hereby under any patents, copyrights or other intellectual property rights of Renesas Electronics or

others.
You should not alter, modify, copy, or otherwise misappropriate any Renesas Electronics product, whether in whole or in part. Renesas Electronics assumes no responsibility for any losses incurred by you or

third parties arising from such alteration, modification, copy or otherwise misappropriation of Renesas Electronics product.

R products are according to the following two quality grades: "Standard" and "High Quality". The r ded 1s for each R 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; and industrial robots etc.

"High Quality": Transportation equipment (automobiles, trains, ships, etc.); traffic control systems; anti-disaster systems; anti-crime systems; and safety equipment etc.

Renesas Electronics products are neither intended nor 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 damages (nuclear reactor control systems, military equipment etc.). You must check the quality grade of each Renesas Electronics product before using it
in a particular application. You may not use any Renesas Electronics product for any application for which it is not intended. Renesas Electronics shall not be in any way liable for any damages or losses
incurred by you or third parties arising from the use of any Renesas Electronics product for which the product is not intended by Renesas Electronics.

You should use the Renesas Electronics products described in this document within the range specified by Renesas Electronics, especially with respect to the maximum rating, operating supply voltage
range, movement power voltage range, heat radiation characteristics, installation and other product characteristics. Renesas Electronics shall have no liability for malfunctions or damages arising out of the
use of Renesas Electronics products beyond such specified ranges.

Although Renesas Electronics endeavors to improve the quality and reliability of its products, semiconductor products have specific characteristics such as the occurrence of failure at a certain rate and
malfunctions under certain use conditions. Further, Renesas Electronics products are not subject to radiation resistance design. Please be sure to implement safety measures to guard them against the

possibility of physical injury, and injury or damage caused by fire in the event of the failure of a Renesas Electronics product, such as safety design for hardware and software including but not limited to

redundancy, fire control and malfunction prevention, appropri for aging ion or any other appropriate measures. Because the evaluation of microcomputer software alone is very difficult,

please evaluate 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 ibility of each as E ics product. Please use Renesas Electronics
products in compliance with all applicable laws and regulations that regulate the inclusion or use of controlled substances, including without limitation, the EU RoHS Directive. Renesas Electronics assumes

no liability for damages or losses occurring as a result of your nor iance with laws and
Renesas Electronics products and technology may 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 should not use Renesas Electronics products or technology described in this document for any purpose relating to military applications or use by the military, including but not limited to the

development of weapons of mass ion. When ing the R: Electronics products or technology described in this document, you should comply with the applicable export control laws and

regulations and follow the procedures required by such laws and regulations.
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contents and conditions set forth in this document, Renesas Electronics assumes no responsibility for any losses incurred by you or third parties as a result of unauthorized use of Renesas Electronics

products.

11. This document may not be reproduced or duplicated in any form, in whole or in part, without prior written consent of Renesas Electronics.
12. Please contact a Renesas Electronics sales office if you have any questions regarding the information contained in this document or Renesas Electronics products, or if you have any other inquiries.

(Note 1) "Renesas Electronics" as used in this document means Renesas Electronics Corporation and also includes its majority-owned subsidiaries.

(Note 2) "Renesas Electronics product(s)" means any product developed or manufactured by or for Renesas Electronics.

. Itis the responsibility of the buyer or distributor of Renesas Electronics products, who , disposes of, or of places the product with a third party, to notify such third party in advance of the
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