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Introduction

This tutorial introduces APIs and sample codes to control Smart Analog 1C101 (RAA730101), with explanations on
how to use the APl Builder SAIC101 coding assistance tool to assist in implementing APIs and sample codes.

Note: Smart Analog IC101 is referred to as “SAIC101” throughout this document.

Target Devices
Smart Analog IC 101 (part name: RAA730101), RL78/L13 (part name: RSF1I0WMGAFB)
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Smart Analog IC101 Tutorial for Sample Code Introduction and API Builder SAIC101 (RL78/L13)

1. Outline

This document describes actual examples of implementing API and sample code to control SAIC101 UART
transmission connections using API Builder SAIC101, a coding assistance tool. The environment combines use of
Renesas Starter Kit for RL78/L13 and Smart Analog IC RSK Option Evaluation Board TSA-OP-1C101, which has an
onboard Smart Analog IC.

The tutorial also explains AP1 Builder SAIC101 specifications, as it is used to simplify the editing and integration of

SAIC101 APIs and sample code into a project based on the user’s development environment.

2. Conditions for Confirming Operations

Operations for the devices discussed in this document have been confirmed under the following conditions.

Table 2-1 Conditions for Confirming Operations

Item

Description

Evaluation boards

¢ Renesas Starter Kit for RL78/L13 [ROK5010WMS900BE]
— Renesas Starter Kit for RL78/L13 CPU board
Abbreviation: RSK CPU Board
— Renesas Starter Kit LCD Application Board V2
Abbreviation: LCD extension board
e Smart Analog IC RSK Option Evaluation Board [TSA-OP-IC101]
Abbreviation: TSA-OP-IC101 board

MCU

R5F10WMGAFB (RL78/L13)

Coding Assistance Tool (API
Builder SAIC101)

Verl.00

Integrated Development
Environment (CubeSuite+)

V2.02.01 [20 Jun 2014]

C Compiler (CubeSuite+)

CA78KOR V4.02.00.03 [16 Jan 2014]

RL78/L13 Code Library
(CubeSuite+)

V1.02.01.02 [11 Jun 2014]"°¢!

Integrated Development Vv3.0.0.22
Environment (e2studio)
C Compiler (e2studio) GNURL78 v14.01

RL78/L13 Code Library
(e2studio)

V1.02.00.03 [11 Feb 2014]"*?

Note 1: The CubeSuite+ code library is included in the code generator plug-in. The environment described in this
document has been confirmed with CubeSuite+ Code_Generator for RL78_78K V2.04.00.

Note 2: The e2studio code library is included with the e2studio product.
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Smart Analog IC101

Tutorial for Sample Code Introduction and API Builder SAIC101 (RL78/L13)

3. Usage Flow of Coding Assistance Tool API Builder SAIC101

The following flow shows the integration procedure for an API or sample code using API Builder SAIC101.

1.

w

First create a new project in CubeSuite+ or e2studio. Using the code generation tool, set the MCU peripheral
functions for the serial array unit or other modules, and generate code. When this is complete, close the project.
Read the project created in Step 1 with API Builder SAIC101.
On API Builder SAIC101, set the serial connection between the SAIC and MCU and the sample code output.
Based on the information set in Step 3, API Builder SAIC101 outputs a file with the API or sample code, and
automatically integrates the information into the project file created in Step 1.

Build, run and confirm the project that now integrates the API or sample code from Step 4.

/Integrated Development Environment

CubeSuite+

~

e2

OR

1. Create project, generate code

e? studio

5. Build, run, confirm operations /

o
/

2. Integrate project settings

Coding Assistance

3. Set SAIC connection and sample code output

<

4. Integrate APl or sample
code output into project

API Builder

=

/

Figure 3-1 API Builder SAIC101 Usage Flow
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Smart Analog IC101 Tutorial for Sample Code Introduction and API Builder SAIC101 (RL78/L13)

4. SAIC101 API/Sample Code Integration Tutorial

This section describes how the CubeSuite+ code generation function and the API Builder SAIC101 are used to create
and run sample code to operate the thermistor mounted on the Smart Analog IC RSK Option Evaluation Board [TSA-
OP-1C101] (referred to as TSA-OP-1C101 board). The development environment™®® consists of the TSA-OP-1C101
board, the Renesas Starter Kit for RL78/L13 CPU Board (referred to as RSK CPU board), and the Renesas Starter Kit
LCD Application Board V2 (referred to as LCD extension board). The tutorial describes an example that uses a UART
connection between the TSA-OP-1C101 board and the MCU.

Note: Refer to Smart Analog 1C101: Smart Analog Easy Starter 101 Tutorial (RL78/L13) (R21AN0011EJ) for details
on board connection settings.

4.1 Cautions for CubeSuite+ Usage

If Code generation (design tool) does not appear in the CubeSuite+ project tree, select Tool (T) = Plug-in control
(P)... from the CubeSuite+ menu bar. In the Plug-in control window, go to the Additional functions tab and select
Code generation plug-in 1 and Code generation plug-in 2. Finally, reboot the CubeSuite+ program.

Carefully set the debug tool when confirming operations. The default setting of the debug tool is displayed in the
CubeSuite+ project tree: RL78 Simulator (debug tool). Bring your cursor over the default name and right click to
select the emulator you are using from Debug tools (D). For example, to select emulator E1, select RL78 E1 (Serial)

(L).

A, CA78KOR (Build Tool) l Select Timer/Trace clock frec

=[P File Using Debug Tool  » RL78 IECUBE ’
- J

SEStartup |79 property RL78 E1(Serial) i

¥ Code Generacor . i RS
w- L] ap1 \ (Serial)
dr| ¢ k.dr 1 RL78 EZ Emulator

B s |
Figure 4-1 Setting the Debug Tool
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Smart Analog IC101 Tutorial for Sample Code Introduction and API Builder SAIC101 (RL78/L13)

4.2 Creating a Project and Setting Code Generation with CubeSuite+

Using the CubeSuite+ code generation function, first create a project template and set the MCU peripheral functions.
Continue by following the procedure from 4.2.10on.

4.2.1 Create a Project
Bl

iew Project Buld Debug Tool Window Help
JA X h@d|oond s - aa @Y @@= §

commend reading the tutorial to find out what can be done in CubeSuite+.
torial contains the information on how to effectively use CubeSuite+.

Create New Project ;]

A new project can be created
A new project can also be created by reusing the file configuration registered to an esisting project.

Open E (2) Create new prOjeCt

Drop here to he fallowing link.
file =

1. AL76_L13 RSK_UART_THERMISTOR Nothing =
I 2 AL78_L13 RSK_SPI_THERMISTOR

3. RL78_L13 ASK_UART_SIMPLE

4.RL78_L13 RSK_UART_REGREAD

Open Existing e? studio/CubeSuite/High-performance Embedded Workshop/PM+ Il‘m]:z(:(_—j
The project created with & studio and the old IDE can be converted to the CubeSuite+ project.
Support version: i’
TR =
E = & [ = JFe JEz e = 1= 2 |

|oscomect |

Figure 4-2 Create a Project

Create Project i 1'

Microcontroller: I RL78

Using micracontroller:

|8 (search microcontroller) Update...

%5 RL78/L13 (ROM:64KB) :] Product Name:R5F1 0WMG

i Internal ROM size[KBytes]: 128
&
;g gt;g;ﬂa lgguﬁ?gmé] Internal RAM size[Bytes]:8192

(2) Select RL78/L13 (ROM:128KB) >
R5F10WMG(80pin)

o UM ToRE
(-5 RL78/F13 (ROM:32KB)
5 RL78/F13 (ROM:48KB) =l
i %

Kind of project: [Applicalion[CATBKlJH] ;]
Project name: l saic101_uart_sample
Place: [ [

¥ Make the project folder
I Ci\saic101_uart_samplehsaic101_uart_sample. mtpj (3) S peC |fy p rO] ect type , hame, an d p ath

I~ Pass the file composition of an existing project to the new proje:

j Browse. I

(4) Create project

Project to be passed; I [Input project file ta be diverted.)

I” Capy compasition files in the diverted project folder to a new p

Figure 4-3 CubeSuite+ Project Creation Window

R21AN0012EJ0100 Rev.1.00 Page 5 of 34
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Smart Analog IC101

Tutorial for Sample Code Introduction and API Builder SAIC101 (RL78/L13)

4.2.2

Set the peripheral functions of the code generation design tool as follows.

1. Set peripheral I/O redirection register (PIOR)

™ saic101_uart_sample - CubeSuite + - [Peripheral Functions]

File Edit View Project Build Debug Tool Window Help

@ Start

Project Tree

Generator

~ Pin assignment setting

EX= (1) Double click Common/Clock

v

I DPRBQP TR A

Code Generation Process (Design Tool): setting and execution

A new project must be created to change the settings.

Once the pin assignments have been fixed it is not possible to change them later.

Fiz seftings

W Timer Array Unit
& Timer KB20 PIOR register Function Port setting l
& High Accuracy Real-time Clock PIORO TIDOATOOO P52 -
B9 Intorval Tiner PIORO TI01/T001 P32
TI02/T002 P54
pe e follo g PIOR
TI03/TO03/REMOOUT | P30 >
e 0
TI04/T004 P14 =l
D O10 P TIO5/T005 Pa2 |
RxD DA10O 0 : P4 TI06/TO06 P56 =l
0 0 P44 TI07/T007 P15 =~
TxD0/5000 P00 =l
-. " Key Interrupt Function _l i)
5
& ik oo Dkttt R1 RxDO/SDAD0/SION | P17
B Code Preview |SCL00Z SCKOD P16 |
A, CATEKOR (Build Tool) PIOR2 T4D1/5010 P42 =l
5 i
 : E‘B :IL?S E1(Serial) (Debug Tool) PIOR2 R«D1/SDAT0/SN0 | P43 =l
e
EX startup PIOR2 SCL10/_SCK10 P44 =l
PIOR3 PCLEUZO P02 >
PIOR4 INTP? P02 =l >
< | »
F1 e & e e |8 |l | = JFia JFn i
X
|[porsconmect | A
Figure 4-4 Peripheral Functions - Pin Assignments
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Smart Analog IC101

Tutorial for Sample Code Introduction and API Builder SAIC101 (RL78/L13)

2. Setserial array unit used for SAIC101 communications

® saic101_uart_sample - CubeSuite+ - [Peripheral Functions]

File Edit View Project Build Debug Tool Window Help

Bt [ JEASIX DB REE

(1) Double click Serial Array Unit.

(2) Under Serial Array Unit 0, click
Channel.

- Function
Channel 0
Channel 1

Unused ¥ I

Accuracy Real-time Clock Channel 3
Erval Timer

bck OutputfBuzzer Output

W Serial Interface IICA
f LCD Controller/Driver
[#-%" DMA Controller

% Interrupt Function

& Key Interrupt Function
% Yoltage Detection

[+ _;f Code Preview

A, CA7SKOR (Build Tool)

&3 RL78 E1(Serial) (Debug Tool)
=Y File

s,x Startup

|

Transmit/receive function

(3) Under Function, select “UART1,

v

Transmit/receive function” for
Channel 2.

= = |

F1 [l

l
e | e

[

=

|pioisconnect | A

Figure 4-5 Serial Array Unit 0: Channel Setting

® saic101_uart_sample - CubeSuite+ - [Peripheral Functions]
File Edit View Project Build Debug Tool Window Help

iBaat [JEH@IX DB HRE B

Serial Aﬂay Unii i}
Channel I UAFJTC[

= _ﬁ saic101 uart sample (Project)
ﬁ RSF10WMG {Microcontroller)

B4l Code Generator (Design Tool)

Peripheral Functions

Serial Array Unit

Transmit I

Pesioo | csio | ncoo |

(3) Data length setting: 8 bits

i\ Common/Clock Generator
(T Port Function
[+ W Timer Array Unit

- Data length setting
€ 7hits

— Transfer direction setting

W Timer KB20

(4) Transfer direction setting: LSB

& High Accuracy Real-time Clock @

W Interval Timer
%" Clock Output/Buzzer Output

- Parity setting

€ Ddd " Even

[ i ” :
Watchdog Timer — Stop bit length setting

(5) Parity setting: None

& AD Converter 1 bit fixed

- Receive data level setting

W Serial Interface IICA
t\ LCD Contraoller/Driver

(6) Receive data level setting: Normal

EVEeIse

- Transfer rate setting
[+ DMA Controller

& Interrupt Function

& Key Interrupt Function

Baudrate

(7) Baud rate: 4800"°*

&' Yoltage Detection ~ Interrupt setting

[+ ,.:f Code Preview
A, CA78KOR {Build Tool)
&3 RL78 E1(Serial) (Debug Tool)

Reception end interrupt priority (INTSR1)

- Callback function setting

I Reception error interrupt priority (INTSRET)

E——

(8) Reception end interrupt
priority(INTSR1): Low

= 35 Filg

5;’? Startup v Reception end

—
IV Reception eror

<

(9) Callback function setting:

e JF2 & s = 2

JFe

Select Reception end and

Reception error

Figure 4-6 UART1 Setting, Receive Setting

Note: Specify baud rate manually; do not select value from the pull down menu.

R21AN0012EJ0100 Rev.1.00
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Smart Analog IC101

Tutorial for Sample Code Introduction and API Builder SAIC101 (RL78/L13)

File

H @ Start

® saic101_uart_sample - CubeSuite+ - [Peripheral Functions]

Edit View Project Build Qebug

Fdai)

Project Tree

A
r4

© 8@

(1) Click Transmit

=] ; saic101 uart sample (Project)*

RSF10WMG (Microcontroller)

Transfer direction
setting: LSB

& High AccOrs

W Interval Timer

W Clock Output/Buzzer Output

--W" Watchdog Timer

&' A[D Converter

% Comparator

&

- W Serial Interface IICA
i\ LCD Controller/Driver

[+]- %" DMA Controller
& Interrupt Function

- Key Interrupt Function
% VYoltage Detection

[ w( Code Preview

A, CA7SKOR (Build Toal)

25! RL78 E1(Serial) (Debug Tool)

=] ﬂ File

s’f Startup

o)
[+

o)
[#

o)

A 4 Peripheral Functions™

| csioo

Channel | \WRTO

Receive

100%

(2) Transfer mode setting:

csito | ncoo | ncto |

Continuous transfer mode

- Transfer mode setting

¢ Single transfer mode

- Data length setting
€ 7bits

— Transfer direction setting

~ Parity setting
— Stop bit length setting

~ Transmit data level setting

— Transfer rate setting
Baudrate

(8) Baud rate:
4800M"

— Interrupt setting
Transmit end interrupt priority (INTST1)

- Callback function setting

[V Transmission end

F1

||Fa |[F3 “F‘J

Figure 4-7

(10) Callback function setting: ‘ [

1
|3

select Transmission end

|[prsconnect A

UART1 Setting, Send Setting

Note: Specify baud rate manually; do not select value from the pull down menu.

3. Set watchdog timer

® saic101_uart_sample - CubeSuite + - [Peripheral Functions]

Eile Edit View Project Build Debug Tool MWindow Help

ficcuracy Real-time Clock
val Timer
Output/Buzzer Output

- Comparator
f Serial Array Unit
W Serial Interface 1ICA
i LCD Controller/Driver
[+ %" DMA Controller

& Interrupt Function

& Key Interrupt Function
“..m" Yoltage Detection
e RL7S E1(Serial) (713549 4—)1)
LAy, CATSKOR (Build Tool)

&3 RL78 E1(Serial) (Debug Tool)
= File

s>L< Startup

?_iJ Generate Code | /% S &0

v | 100%

Unused

(2) Watchdog timer operation setting:

~Watchdog timer operatigg

— Dperation in HALT /STOP/SNOOZE mode setting

& Enabled

 Used

€ Stopped

— Dverflow time setting

Overflow time

[27184

il x| [4388.07 [ms)

~\Window open period setting

‘Window open period

I 100

= =

— Interupt setting

W Enatle interval interrupt when 75% + 17201 of overtlow fime (INTWDTI)

Pricrity

| Law

F1

= =

|2

[le= | |z

=

|[Eorsconnect A

Figure 4-8 Watchdog Timer Setting
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Smart Analog IC101 Tutorial for Sample Code Introduction and API Builder SAIC101 (RL78/L13)

4, Set LCD control/driver

™ saic101_uart_sample - CubeSuite+ - [Peripheral Functions]

=lolx]
&

(1) Double click e (2) LCD operation setting: Used @D @6
LCD Controller/Driver “

- X

! Fropetty f,j Peripheral Functions*
T»| Generate Code .!: < @ W )

sample {Project)* ~ LCD operation setting
(Microcontroller)  Unused

S (3) Display waveform setting:
A waveform

Erator (Design Tool) 3 5
i rtction: — Display waveform setting . .
it A ; e rrs  (4) Drive voltage generator setting:

brt Function e R ~ Internal voltage boosting method
mer Array Unit " Extenal resistance division method ' |ntemnal voltage boosting method |

imer KB20
igh Accuracy Real-time Clock (5) DISplay mode setting:

jro S il Number of time slices: 4 (1/3 bias mode)
lock Output/Buzzer Output £ Static

" Capacitor split method

Sidhog Timer l £+ Number of time slices 4(1/3 bias mode)
|A/D Conwverter % .
c " — Display data area settin . :
omparator :
i i +_A-pattem area data 7 Donatenm areadata (6) Display data area setting:
Serial Array Unit

ial Interface IICA € Blink display (it is mutual selection about 4 pattern and B pattem) A- P attern area data

D Controller{Driver | ~ Initial value of LCD power supply pin setting
e g DD voltage is le: (8) VLCO voltage: 4.20 (V)
(7) Initial value of LCD sference voltage setting

power supply pin VLCO voltage )
ing-: fSEament Gutput pin setng
_settmg. VDD VOltage IV SEGO/COM4 [V SEGI/COMS IV SEG2/COME [V SEG3/COM7 IV SEG4
'S; Ia}rger than 2.7V V' SEGS vV SEGE vV SEGT v seGs vV SEGS
5% startup I SEG1D " SEG11 vV SEG12 " SEG13 I~ SEG14
[ SEG1S I SEG1E [ SEG17 I” seG1s v sEG19
vV SEG20 vV sEG21 vV SEG22 I~ SEG23 V' SEG24
V' SEG25 vV SEG26 IV SEG27 IV SEG28 e
& e 2 & ¥ SEG30 W SEG3t M sEa32 db el (9) Segment output pin setting:
V SEG3s V' SEG36 M seGa7 W sEGas select the following
[ SEG40 I~ SEG#1 [ seGa2 I SEG43 SEGO0 to SEGY9, SEG12,
I~ SEG45 [ SEG4E ™ SEG47 I~ segd¥ SEG19 to SEG22,
I~ SEGS0 SEG24 to SEG38
~ Clock setting

Source clock selection

Clock [LCDCL) selection
(Current frame frequency is 29.3Hz)

kHz
G

) ClEE L) P E (10) Source élock selection:
S

selection:
fIL/277 (117.2Hz) fIL (15kHz)

Figure 4-9 LCD Controller/Driver Settings
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5. Generate code

® saic101_uart_sample - CubeSuite+ - [Peripheral Functions]
File Edit View Project Build Debug Tool Window Help

iRt |[JEHEIX DB | HRD A i ~IOPIQS @A gEh@® g
i Iee Property ~ 23 Peripheral Functions™ K
: 02@ [l coredcose) % 58 & 0 I ) ) 8 0 A P o 8 b o & O
CD Controller/Driver |5t operation S 2
W’ DMA Controller " Unused & Used
W Interrupt Function : .
.. Key Interrupt Function =Display/yavlor (1) C“Ck Generate COde
%' Yoltage Detection & Awavefo
[+ ,,:f Code Preview - Drive voltage generator setting
;\,CATBKDR (Build Tool) " External resistance division method & |ntemal voltage boosting method
4 "i ::I'Zs El(Serial) (Debug Too) " Capacitor split method
& ﬂ Build tool generated files - Display mode setting
5% starty £ Static
(=1L L) Code Generator & Number of time slices |4 (143 bias mode) _v_j
5 r_cg_maltn.c. " — Display data area setting
=] r_cg_systeminit.c
&] r'cz'(;c s % A-pattern area data " B-pattern area data
. é: r:cg:cgc_user.c € Blink display (it is mutual selection about & pattern and B pattern) —
~£ r_cg_port.c ~Initial value of LCD power supply pin setting
& r_cq_port_user.c & VDD voltage is larger than 2.7 VDD voltage is less than 4.2/
€| r_cg_sau.c )
& r_cg_sau_user.c — Reference voltage setting
& r_cg ledc YLCO voltage |4.2I] _v_l ™)
| r_ca_led_user.c . .
Sfiyisetig § (2) Generated code file is added to bottom of g
o] r_co_userdefine.h list under File -> Code Generator o
'_J r_cg_cgc.h
-] r_cq_port.h V_SEG12 [ SEG13 [~ SEG14
£ '_J r_cg_sau.h
'_J r_cg_lcd.h
def r_lk.dr *Code Generator /< *Rapid Build /
a e [F2 = ke |l I8 & | | JFe
|[ptorsconmect |
e A
2

Figure 4-10 Code Generation Window

6. Save all changes made in CubeSuite+, close window.

® saic101_uart_sample - CubeSuite + - [Peripheral Functions]

File Edit View Project Build Debug Tool Window Help

a
r4

@ Start I

Project Tree

(@) % &

© 8 @

Interrupt Function
Key Interrupt Function
Voltage Detection
,,;( Code Preview
A, CA7SKOR (Build Tool)
5! RL78 E1(Serial) (Debug Tool)
File
ﬂ; Build tool generated files
sf Startup
=l -E Code Generator
‘E_J r_cg_main.c
CJ r_cg_systeminit.c
3 °_ r_cg_cge.c
_CQ_cgc_user.c
r_cg_port.c
r_cg_port_user.c
r_g_sau.c
_CQ_Sau_user.c

Bl o HEE x|

(1) Save all

% Y OPIIQ S IHE A

Bi@ Dy

Property 2_“' Peripheral Functions™

ate Code | L B @) W T D 9 & Gk M P W E o @
alion selihg :
" Unused

& Used

— Display waveform setting

& A waveform B waveform

- Drive voltage generator setting
" Estemal resistance division method & Intemal voltage boosting method
" Capacitor split method

— Display mode setting
£ Static

& Number of time slices

| 4(1/3 bias mode)

— Display data area setting

% A-paltern area data " B-pattern area data
" Blink display (it is mutual selection about & pattern and B pattem)]
— Initial value of LCD power supply pin setting

& DD voltage is larger than 2.7

" VDD voltage is less than 4.2/

— Reference voltage setting

T co led e VLCO voltage [4.20 =l ™
Bl r_cg_led_user.c — Segment output pin setting
- r-co_marodiiver.h ¥ SEGO/COM4 ¥ SEGI/COMS ¥ SEG2/COME [ SEG3/COM? I SEG4

o define.h
< I sees M sess W sea7 ¥ sess W segs
#] r_cq_porth [ SEGIO I~ SEG11 V_SEGI2 " SEGI3 [ SEG14 A
E_ r_cg_sau.h
"_] r_cg_lcd.h [EOF]

“:d'_'k-df z All Messages [ *Code Generator /< *Rapid Build /

TR R I R [N LR A I | I R T T

|[posconmect | A

Figure 4-11 Save and Close
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4.3

How to Use API Builder SAIC101

API Builder SAIC101 adds an API file and changes the source code for projects or source code created in 4.2.2. After
implementing the initial settings to register the file, make sure the project file in CubeSuite+ is closed before executing

the following process.

1. Startup APl Builder SAIC101

i API_Builder_SAIC101_Verl.1

=10(x]

File Edit ‘iew Favorites Tools Help

3
| &

Back ~ | v ﬁ T’ Search |
&, |

Folders ‘ v

Address [ C:\aPI_Buider_SAIC101_ver1.1

BB

File and Folder Tasks ¥

Other Places ¥

Details ¥

GV

Api
File Folder

] Chips
{ File Folder

ja-JP
File Folder

README_ENG.TXT
Text Document
7KB

[6 objects

API_Builder_SAIC101.exe

Figure 4-12 Icon Screen
R21AN0012EJ0100 Rev.1.00 Page 11 of 34
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Smart Analog IC101 Tutorial for Sample Code Introduction and API Builder SAIC101 (RL78/L13)

2. Read and display information for project to be integrated in the API.

™= API Builder SAIC101 i =10
File(E) Logwindow (L) View () Help (H)
How to use API Builder SATC101 RENESAS ||

Smart Analag

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 hefore using this tool.
If the files are rewritten by using this tool while the tool is runnin

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

Click Select a project file.

|| Info. of generated code

s

*The minimum freg

Figure 4-13 Project File Read Operation

Look in: | () saic101_uart_sample 3 [N e B 0 =
5 C)ca_src
=2 ) DefaultBuild
My Recent @ saic101_uart_sample.mtpj
Documents

(]

Desktop

e

(1) Select created project file (.mtpj).

My Documents
My Computer
-«

My Network. File name: Isaic1 01_uart_sample.mtpj _v_]
Places

(2) Open

Cancel

Files of type: Ie2S tudio file:CubeSuite+ file (.cproject;” mtpi;". nzl

Figure 4-14 File Open Dialog

Confirm that the settings for the
project that was read are
displayed in the window.

|| Project selection

O lse UART
: (4 RL78IL13 (80pin) UART

Figure 4-15 Project Information Confirmation
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3. Set SAIC101 connection, set sample code output, execute file output

*= API Builder SAIC101 i
File(f)  Logwindow ()  View ()  Help (H) (1) Frequency of CPU and
|| Frequency of CPU and peripherals iHz | . pEripheraIS: 24 (M HZ)

Add SAIC

DEL | sAIC101 =l UARTY Wait for power-on reset

(3) Confirm SAIC (from step 2) has been added.

settings

|| FLASH API function setting

re nnt 1ised the ROIM/I ranarity can he i hv rlearing this check hny

i Enab (4) Select “Sample code for RSK board + RSK LCD application
board + SAIC101 RSK optional board [On-board sensor:

le code output settings Thermistor control]”.

0 h gutpl
mple code far RSK board + RSK LCD application board + SAIC {SK optional board [On-board sensor: Thermistor control] [&
ard + ppl an boarc oI ptional board [LCD d r er byte read] |@

far single operation

o e

Optional setting

- Number of loops until it is judge dead lock in a communicati it state 11000000 EEEE or more

|| File output

(5) Click File output.

ct output code comment languege © @ English @ Jap

Check the changed settings File output

Figure 4-16 Tool Setting Window
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4. Start up CubeSuite+ to confirm that the API files have been integrated

API files have been added.

=L apr
U r_sa_uart_control_register.c

‘ﬂ r_sa_uart_control_register_user.c
'J r_sa_uart_control_register.h

|

‘EJ r_cg_systeminit.c
€] r_cg_cgec

U r_cg_cgc_user.c
‘.5_] r_cg_port.c

‘EJ r_cg_port_user.c
€| r_cg_sau.c

°J r_cg_sau_user.c
‘ﬂ r_cg_led.c

€ r_cg_lcd_user.c
[J r_cg_macrodriver.h
8] r_co_userdefine.h
R r_co_coch

] r_cg_porth

8] r_cg_sauh

b r_cqledh

e r_k.dr

[Fa ] 1]

Figure 4-17 API File Integration Confirmation

5. Confirm that the thermistor control sample has been added to the r_cg_main.c in main function.

e (& |
108 | “if (D_SAIC OK == ret) “H
110 {

112 4 Start of initial A/D conversion setup for the zensor on RSK optional boazd *=+/

112 1/ =

113 // * Initial setup of A/D converter registers

R E———— | hc [ mistor control sample has been
116 = n .

(e added to r_cg_main.c

118 Differential input mode — —

119 -13/GSET1 [mV}

120 atio: 256

121

12z Yumber of A/D conversions: 1

123 ~/

124 uintd_t count;

125 /* Initialize all values set to channels “/

126 for (count=0U; count<5U; count++)

127 {

128 ade_settinglcount].onoff = E_ADC_OFF; 4 Disable A/D conversion

128 adc_setting{count].input_mode = E_ADC DIFF; /= Differential input mode

130 ade_settinglcount] .offzet = E_ADC_OFFSET_0p00;

132 ade_setting(count].over_sampling rate = E_ADC_OSR_256;

13z ade_settinglcount].gain = E_ADC GAIN 1 1 1;

133 adc_setting(count].count = 0x01U;

134 }

135 /* Set up channel 2 separately */

136 ade_setting[E_ADC_CH2] .onoff = E_ADC_ON; /* Enable A/D conversion on CH2
137 ade_setting[E_ADC_CHZ].gain = E_ADC GAIN 1 4 4; /* Gain: 1 x 4

138 adc_setting[E_ADC CHZ].offset = E_ADC_OFFSET_M1353pl3; /% DC offset: -153.13/GSET1 [mV
139 zet = R_SAIC UART ADC_InitRegSet(saic_num, adc_setting);

140 if (D_SAIC_OK = zet)

141 {

142 /

143 /{ * Specify SBIAS register settings _]
Iial - ™

Figure 4-18 Thermistor Control Sample Code Output Confirmation (r_cg_main.c)
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6. Confirm source code build

® saic101_uart_sample - CubeSuite + - [Output] - ;Igll'

File Edit View Project | Buid | Debug Tool Window Help

@3 Start l ol &g Buid Project F7
| Rebuild Project. Shift+F7

} © 8 @& Clean Project

o L saic101 uart s|f4] RapidBuid

% RSF10WMG (N & pdate Dependencies
B;i Code Generat| _

vjww YyiD@BD ST BA L ééﬁﬂj;'ﬁ‘lb ﬂ

j r_cg_main.cr

S Execute Rebuild Project.

—* Start of initial

H il & Build saic101_uart_sample
A, CATBKOR (Bui = HAC_RATD + Initial setup of A/D converter registers
5! RL78 E1{Seria ‘q] Rebuild saic101_uart_sample o
S Prie - {Example: Disable SAIC101 input multiplexer channels 1 and 8 to S, and enable channel 2. Set a
3 Clean saic101_uart_sample
- T Build tool ten2] Bl
5 X @ Update Dependencies of saic101_uart_sample AT .
§¢ Set Link Order of saic101_uart_sample... 2
Gain: 1 x
;\ Stop Build CHrl+F7 Number of A/D conversions: 1
5 = Jee e count;
Ty Build Mode Settings... Initialize all values set to channels */

(count=0U; count<SU; count++)

7] BatchBuild...

adc_settinglcount] .onoff : OFF; /* Diszable A/D conversion

= = E_ADC
EJ r_cg_g [y Build Option List ade_settinglcount]. = E_ADC_DIFF; /% Differantial input mode
ﬂ ade_: glcount] = E_ADC_OFFSET_0p00; /% DC offset: 0 =V
& r_cg_port_user.c 132 ade_settinglcount].over, = E_ADC_(
= = an~

& r_cg_sauc 5 SErirEEe e

ADC_O3R_256; /* Oversampling ratio: 256 e
" 11 4. /s c..l.. -
»
EJ ¥_Cg_sau_user.c

'fJ r_cg_led.c
- °_J r_cg_led_user.c >oy_sro\r_cg_sau_user.c| )

U r_cg_macrodriver.h >eg_sreyr_cg_led.c

€] rcoruserdéfineh >ey_srolr_cy_led user.c
|— bt " >API\x_sa_uarc_con:rol_tegiscez.c(J

: u rcg_cgch *APINY_sa uart_control register_user. el
£ 'J r_cg_port.h >DefaultBuildisaiclOl_uart_sauple. 1mfeJ'
h| r_cg_sauh 5DafaulrBuildieaicln) ue aunle por |
ﬁ_] r_cg_ledh Build ended{Error:0, Warning:0) (saicl0l_uart_sample, DefaultBuild) ------, +J

= Ended{Success:1 Pr8 = Failed:0 Projects) (Wednesday, October 15, 2014 12:54:11 PM) ==

| r_lk.dr

LLCO DTN Make sure there is no build error in the
1 Open Hel.. HFE Rename ”F3 Find Next ”F‘f Replace. |[”F5 Go ”FEB Output panel

Rebuilds the project.

Figure 4-19 CubeSuite+ Rebuild Project Result Window

7. Connect target board, download program, then execute sample code

® saic101_uart_sample - CubeSuite+ - [Project Tree]
»

File Edit View Project Build |Debug | Tool ‘Window Hel O € 00ard ana O

D@ start | [ @ ]2y Download ana exe e Do oad ¢
@y Build & Download F6 |

: @ 8 @ fy Rebuild & Download i

[ |73 saic101 uart sample @3 Connect to Debug Tool
I RSF10WMG (Microcol ¥ (jpjoad .,

el Code Generator (Deg
H '\ CA7EKOR (Build Tool)| = Disconnect from Debug Tool Shift+F6
25! RL78 E1(Serial) (Debi Usiig Debuig Tool - ’
=[P File :
1 Build tool generat ' 3top Shift+FS
§% startup (» Go 5
B Ignore Break and Go Fa

n Fh After download is complete,

F10 H
-d . execute program.
S L9596 1@ petum out Shift+F11
H ‘ﬂ ¥_€g_cgc_ust ) ' I
& r_cgport.c |1 CPUReset crl+Fs |
Iy | g ]

Figure 4-20 CubeSuite+ Code Download/Execute Window

Note: To supply power from the emulator, set the following before implementing the process in Step 7: Go to RL78 E1
(Serial) (Debug tool) = Property - Target board connection, set Supply power from emulator (max 200mA) to
Yes and Supply voltage to 5.0V.
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Side view

Thermistor

After sample code
execution, A/D-converted
results (HEX display) of the
thermistor output are
displayed in the LCD panel.
As the temperature
increases, the numerical

vahia darraacac

Top view

Figure 4-21 Confirming Operations
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5. API Builder SAIC101

51 Outline

The API Builder SAIC101 is a coding assistance tool that helps developers configure an API for Smart Analog 1C101,
generate the API sample code, and integrate the code into the user project. User-friendly GUI enables operations, such
as editing API to meet user environments, selecting sample code, and outputting data to the debugger.

5.2 System Configuration

API Builder SAIC101

Renesas Integrated
Development Environment *1

UMD @R SR D (o 1D Tou e a7

=

Project

Registration - i
CubeSu iteq

S T o s T
o T -

C Source file for S
circuit design . |

Figure 5-1 System Configuration

Notel: Currently supported integrated development environments: Renesas Electronics’ CubeSuite+ and e2studio.

R21AN0012EJ0100 Rev.1.00 Page 17 of 34
Nov 01, 2014 RENESAS



Smart Analog IC101 Tutorial for Sample Code Introduction and API Builder SAIC101 (RL78/L13)

5.3 Major Functions

e Auto-integration of SAIC101 sample code to project file created in CubeSuite+ or e2 studio.

e Easy editing and integration of developer-specific serial interface with user-friendly GUI.
e Select SAIC101 sample code and generate sample C source code for Renesas Starter Kit.

Note: API Builder SAIC101 currently only supports RL78/L13.

5.4 Support Environment

Table 5-1

Support Environment

Note

Supported OS

e Windows® 8 (32-bit, 64-bit versions)
o Windows® 7 (32-bit, 64-bit versions)

Essential software environment in addition to

Windows OS

.Net Framework 4 and later

5.5 Target MCUs
® RL78/L13

R5F10WLA
R5F10WLC
R5F10WLD
R5F10WLE
R5F10WLF
R5F10WLG
R5F10WMA
R5F10WMC
R5F10WMD
R5F10WME
R5F10WMF
R5F10WMG

R21AN0012EJ0100 Rev.1.00
Nov 01, 2014
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Smart Analog IC101 Tutorial for Sample Code Introduction and API Builder SAIC101 (RL78/L13)

5.6 Window Configuration Explanation
The API Builder SAIC101 windows are configured as follows.

1. Project selection and information display

Select project file from open dialog.
Note: Supports CubeSuite+(*.mtpj,
* mtsp), and e2studio(*.cproject)

After selection is

r_nade, AEIHE. o Code generation

mformaﬂon S = setting information

shown on right side " ,

of button. ‘ i ' (serial setting, LCD
- = on/off)

IDE icon

|| Project ction Selected MCU nfo.  generated code

i O Use UART
Select a project file (@ [RRl};IFB‘:S:A:I’M(%?]pm)

|| File path

f CPU ani < e 1z) *The minimum frequenc

Path of project file read by builder Select SAIC control serial
transmission mode

Note: Reads code generation
setting; selectable only when both
UART or SPI are specified.

Display when no project file has been selected

Figure 5-2 File Read/Display Update Confirmation

R21AN0012EJ0100 Rev.1.00 Page 19 of 34
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2. Set hardware-dependent areas and select sample code output

Specify the CPU clock (fCLK) frequency set in RL78/L13.
*Use to calculate software wait in API.

*= API Builder SAIC101
File(E) Logwindow (L) View (V)

|| Fregquency of CPU and peripherals v uency MHz when UART is used

Add SAIC button
Add SAIC

Serial Ch Re Reset pin me (| n | INT pin

eset by
n reset About 4.0

numboer

[ DEL | saicior =L luaRT! 0 Wait for power-

List of SAIC setting information (see
Table 5-2)
Note: Click Add SAIC button to add

SPI function output setting
Note: Select interrupt (or polling)
for SPI control function

Click preview mark to display preview in
log window (see Figure 5-5).

g data to the 5

an be ng this ¢ hox.

UART function output setting
Note: SAIC101 negotiation code output setting

Select to enable FLASH Note: Sample output setting at startup.
API

Figure 5-3 Hardware-dependent Setting and Sample Code Output Selection (1/2)
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—p—— Sample code output setting : _ _ _ _
w=aesrramme - Note: Selected sample code will be integrated into main function

(exclusion control)

Sample code output

@ Re addr [ Write to regis
Individual sample codes can be selected when single
operation sample is selected in sample code output

setting.
Note: Multiple selections valid

*Note that there is an upper limit to the number of times of rewriting of
the flash memory.

to 0x1B] [&

| “The following functions will affect the operation of SAIC101. Use with extreme caution.

V| White data to the memary [addresses 0x01] El V' ‘irite data to the memory [addresses Ox1F]

Select all Clear all
™ En &

output voltage [§

QRN Reference: Abo or mare

Il File autput No. of deadlock judgment loops setting
Note: Loop process is executed for number

. © English @ of times set.

Check the changed settings File output I

Confirm changes button File output button
Note: Changes are displayed Note: Creates backup of file to be changed, updates

in log window (see Figure project.
5-5)
Figure 5-4 Hardware-dependent Setting and Sample Code Output Selection (2/2)
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Table 5-2 SAIC Setting Information

ltem Description Notes
DEL Deletes a line that corresponds
to the list of SAIC setting _
information
SAIC Specifies SAIC part name to be For SPI communications: select SAIC101,
connected to board SAIC300, SAIC301, SAIC500, SAIC501, or
SAIC502 from pull-down menu.
For UART communications: only SAIC101 can be
selected
Serial Ch Specifies serial channel Select serial channels from pull-down menu that
have been set during code generation (See 4.2.2)
SAIC number Number specified as argument Can be set within unsigned char type range (0 to
when calling API function 255)Net
Reset by: Specifies reset process at SAIC | Select the following from the pull-down menu.
startup e Power-on reset wait"*"®?
Waits for the period specified by “Wait time
(ms)!!
e External reset (RESET port = L)'
Outputs period L specified by “Wait time (ms)”
to the port specified in “Reset pin”.
e Internal reset (RESET register = 1)"*®
Set 1 to the RESET bit of the SAIC reset control
register (RC) to clear it.
Reset pinNOte3 Specifies the port connected to The RESET pin can be specified when external

the RESET pin

reset has been selected in “Reset by:”.. The
RESET pin must be set when using external reset;
otherwise an error will occur when a file is output.

Wait time (ms)

Specifies the wait period length
when power-on reset wait is
selected in “Reset by:”. When
external reset is selected,
specify a period that sets the
RESET pin to L.

The period can be set within the float-type range.

CS pin Specifies the port connected to Can only be set when using SPI communications.
the CS pin. The CS pin must be set when using SPI; otherwise
an error will occur when a file is output.
INT pin Specifies the port connected to Can only be set when using SPI communications

the INT pin.

and SAIC101.

Notel: When using the sample code, set to 0, as the SAIC number is fixed as 0 when calling API functions.

Note2: The power-on reset function is only supported for SAIC101 and SAIC502.
Note3: Cannot be set when SAIC101 is specified in the SAIC field.

R21AN0012EJ0100 Rev.1.00
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5.7 Log Window
This section describes the log window.

Last tab: displays logs for last All tab: displays logs for all
operation used

operations

Last Sample Code Preview

2014410415 13:02:39

Il Project selection Project selection: displays IDE information to

be edited
Select CubeSuite+. .
[l[Selected MCUI]] Selected MCU: displays the MCU information for the
RL78/L13 (B0pin) [R5F10WMG] project to be edited

[[[Associated files]]]
|l Main function file

Cisaic101_uart_sampleleg_srclr_cg_main.c
|| Serial interface function files

Cisaic101_uart_samplelcg_srcir_cg_sau.c LISt Of affectEd fi|eS:
Cisaicl01_uart lel i ; . . .
L e displays all files to be edited

Cilsaic101_uart_samplelcg_srclr_cg_sau.h
|| LCD definition files
Cisaic101_uart_samplelcg_srcir_ca_userdefine.h
|| SAIC API function files (UART)
Cisaic101_uart_samplel\dPlir_sa_uart_control_register.c
Cisaic101_uart_sample\dPlir_sa_uart_control_register_user.c
Cisaic101_uart_sampleldPlir_sa_uart_contral_register.h

Sample Code Preview tab:
displays preview of sample code

** Log Window )

Last | All Sample Code Preview I

kif 1] // Note that there is an upper limit to the number of times of rewriting of the fla: 4]
{
// TEX
/4 * Write data to the flash memory for verification ™
_,l",'" wEE
#/ [Example: Write Ox55U to address 0Ox30U, OxAAU to address 0x31U, and Ox5AU to address
data_mwm = 3U;

saic_flash_data[0x00U].address = 0x30U;
saic_flash data[0x00U].data = 0x550;
saic_flash data[0x0lU].address = 0x31U;
saic_flash_data[0x01U].data = DxAAU;
saic_flash data[0x02U].address = 0x32U;
saic_flash data[0x02U].data = OxSAU;

ret = R_SAIC_UART SAIC10l(saic_num, E_FLASH WRITE_VERIFY, &saic_flash data[0x00U], data
if (D_SAIC_OK == ret)
{

/% If D_SAIC OK is returned, data has been written correctly. */
} ]
else if (D_SAIC_ERR_VERIFY == ret) Preview of source code to

4 be inserted

/* If D_SAIC_ERR VERIFY is returned, a werification error has occur
}
else
{
/% If D_SAIC_ERR_COM is returned, communication has failed. */
}
i
Kl

Figure 5-5 Log Window
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5.8

Error Messages

Table 5-3 provides descriptions and notes for each error message. When a fatal error occurs, the configuration file may
be corrupted. If this happens, reinstall the file from the API Builder SAIC101 ZIP file provided by Renesas.

Table 5-3 Error Messages

No | Error Window Notes
1 ,_@‘ This tool stores MCU-specific information in a CSV
®” [Fatal Error] file. An error indicates that the CSV file format read for
The CSV file format is not correct. the MCU is incorrect.
There is a possibility that the configuration
file is corrupted.
2 i This API uses functions output by the code generation
“[Error] tool. Before executing the tool, set the serial interface
The serial interface setting has not been (UART/SPI) in the code generation tool, then
generated. generate the code.
3 i An MCU information file for this tool is not available.
“[Error] Please check the Chips folder to make sure there is
There is no configuration file for the an MCU information file selected in the current
corresponding MCU. project. If no file exists, the MCU is not supported by
the tool.
4 i Displayed during file output if no SAICs are selected.
*[Error] Make sure you specify at least one SAIC.
There is no SAIC setting.
5 i Displayed when an error occurs during the file write
“[Error] operation. The name of the file triggering the error is
Write error has occurred. displayed.
[Affected write file name]
6 i Displayed when the same number is used for two or
“[Error] more SAICs. Always make sure unique numbers are
The SAIC number specified for SPI is set for each SAIC.
duplicated.
The SAIC number specified for UART is
duplicated.
7 i Displayed when more than one pin is assigned as the
“[Error] CS pin or the RESET pin. Carefully confirm the circuit
Port: PX.X is duplicated. settings on the hardware and specify the correct port
number.
8 i Displayed when the CS pin is not set. SPI
“[Error] communications require the CS pin to be set to
The CS pin is not set. ensure normal operations.
9 i Displayed when an invalid value is set as the wait
“[Error] period (ms). Please enter a correct value.
The reset time is not correct.
10 i Displayed when the RESET pin is not set correctly.
“[Error] Please set the correct pin name.
The reset pin setting is not correct.
11 i Only one SAIC can be set for each UART channel.
“[Error] Make sure you only set one SAIC to each channel.
Multiple SAICs are specified for one
UART.
12 i The valid range for SAIC numbers is 0 to 255. Please
“[Input Error] set a value from within that range.
Enter a value from 0 to 255.
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6.

Integrating APl Functions without Using API Builder SAIC101

Table 6-1 provides a list of files used for setting API Builder SAIC101when integrating APIs using the combined RSK
CPU board and TSA-OP-1C101 board environment. If you are not using APl Builder SAIC101, the source codes shown
in this section will need to be changed manually.

This section describes integrating APIs for UART communications. The same descriptions can be applied to SPI
communications by simply replacing uart/UART with spi/SPI. In addition, this example uses UART1 for UART and
CSI10 SPI communications.

Table 6-1 Files Required for Setting API Integration

File Name Notes

r_cg_main.c Code generation file
r_cg_sau.c Code generation file
r_cg_sau.h Code generation file
r_cg_sau_user.c Code generation file
r_sa_uart_control_register.c API fileN®
r_sa_uart_control_register.h AP fileN°®
r_sa_uart_control_register_user.c | API file"®

Note: Copy the API files from the sample code. The sample code can be downloaded from the following URL. UART
files are stored in the “\an_r21an0014jj0100_saic_usefulexample\UART\source” folder; and SPI files are stored in the
“\an_r21an0014jj0100_saic_usefulexample\SPI\source” folder.

Sample code download URL.:
http://www.renesas.com/products/smart_analog/smart_analog_ic/smart_analog_ic_101/Application_Notes.jsp

File name: an_r21an0014ej0100_saic_usefulexample.zip

The following shows the contents of each file.

— r_cg_main.c modifications
[UART/SPI] Add include definitions for API functions.

#include <stddef.h>
#include "r sa uart control register.h"

[UART/SPI] Add API initialization function to R_MAIN_UserlInit function.

void R MAIN UserInit (void)

{

/* Start user code. Do not edit comment generated here */
EI();

// * % %

// * SAIC Initialization (UART)

// * % %

/* Be sure to call this function prior to the main loop.*/
R _SAIC _UART Init(); /* SmartAnalogIC Initialize. */

/* End user code. Do not edit comment generated here */

R21ANO012EJ0100 Rev.1.00
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— r_cg_sau_user.c modifications

[UART/SPI] Add include definition for API functions.

#include "r sa uart control register.h"

[UART/SPI] Add global variables in bit control file.

static const uint8 t gs bit tbl[] =

{
0x01U, 0x02U, 0x04U, 0x08U, 0x10U, 0x20U, 0x40U, 0x80U,

}i

[UART only] Add global variables across flag files used by API function.

uint8 t g uart tx end flag = 0U;
uint8 t g uart rx end flag = 0U;

[SPI only] Add global variable across flag files used by API function.

uint8 t g csi overrun flag = 0U;

[UART only] Add flag update process in r_uartl_callback_receiveend function.

static void r uartl callback receiveend(void)

{
/* Start user code. Do not edit comment generated here */
g _uart_rx end flag |= gs_bit tbl[E_UART1];
/* End user code. Do not edit comment generated here */

[SPI1 only] (when using communication module interrupt) Add CS=H or communication end process to
r_csil0_callback_receiveend function.

static void r c¢sil0 callback receiveend(void)
{
/* Start user code. Do not edit comment generated here */
R_SAIC_SPI_CSDisable (E_CSI10);
R _CSI10_Stop() ;
/* End user code. Do not edit comment generated here */

[SPI only] (when using communication module interrupt) Add flag update, CS=H or communication end process

tor_csil0_callback error function.

static void r c¢sil0O _callback error (uint8 t err type)
{
/* Start user code. Do not edit comment generated here */
g_csi_overrun flag |= gs_bit tbl[E_CSI10];
R _SAIC_SPI _CSDhisable( E _CSI10 );
R CSI10_Stop();
/* End user code. Do not edit comment generated here */
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e [UART only] Add flag update process to r_uartl_callback sendend function.

{

/* Start user code.

/* End user code.

static void r uartl callback sendend(void)

Do not edit comment generated here */
g_uart_tx end flag |= gs_bit tbl[E_UART1];
Do not edit comment generated here */

o [UART only] Add R_UART1_SettingChange function called from API.

{

e uart setting t uart setting

void R UART1 SettingChange (uint8 t setting)

= (e_uart setting t)setting;

/* Serial clock selection
/* Baud rate setting

/* Baud rate setting

/* Parity setting

/* Parity setting

*/
/* Serial clock selection
/* Baud rate setting
/* Baud rate setting
/* Parity setting
/* Parity setting
*/

/* Serial clock selection
/* Baud rate setting

/* Baud rate setting

/* Parity setting

/* Parity setting

/* Parity setting

/* Parity setting

/* Serial clock selection
/* Baud rate setting

/* Baud rate setting

/* Parity setting

/* Parity setting

switch (uart setting)
{

/* 4800bps, Parity=None */

case E UART 4800bps None:
SPSO = 0x0055U0;
SDR02 = 0x9A00U;
SDR03 = 0x9A00U;
SCR02 &= ~0x0300U;
SCR03 &= ~0x0300U;
break;

/* 4800bps, Parity=0dd

case E UART 4800bps 0Odd:
SPSO = 0x00550;
SDR02 = 0x9A00U;
SDR03 = 0x9A00U;
SCR02 |= 0x0300U;
SCR0O3 |= 0x0300U;
break;

/* 4800bps, Parity=Even

case E UART 4800bps_ Even:
SPSO = 0x0055U0;
SDR02 = 0x9A00U;
SDR03 = 0x9A00U;
SCR02 &= ~0x0300U;
SCR03 &= ~0x0300U;
SCR02 |= 0x0200U;
SCR0O3 |= 0x0200U;
break;

/* 250000bps, Parity=None */

case E UART 250kbps None:
SPSO0 = 0x0000U;
SDR0O2 = 0x5E00U;
SDR03 = 0x5E00U;
SCR02 &= ~0x0300U;
SCR0O3 &= ~0x0300U;
break;

register */
*/
*/
*/
*/

register */
*/
*/
*/
*/

register */
*/
*/
*/
*/
*/
*/

*/
*/
*/
*/
*/

register
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/* 250000bps, Parity=0dd */
case E_UART 250kbps 0dd:

SPSO0 = 0x0000U; /* Serial clock selection register */
SDR02 = 0x5E00U; /* Baud rate setting */
SDR0O3 = 0x5E00U; /* Baud rate setting */
SCR02 |= 0x0300U; /* Parity setting */
SCRO3 |= 0x0300U; /* Parity setting */
break;

/* 250000bps, Parity=Even */
case E_UART 250kbps_ Even:

SPSO0 = 0x0000U; /* Serial clock selection register */
SDR02 = 0x5E00U; /* Baud rate setting */
SDR0O3 = 0x5E00U; /* Baud rate setting */
SCR02 &= ~0x0300U; /* Parity setting */
SCRO3 &= ~0x0300U; /* Parity setting */
SCR0O2 |= 0x0200U; /* Parity setting */
SCRO3 |= 0x0200U; /* Parity setting */
break;

e [UART only] Add R_UART1_ GetHeader function called from API.

/******************************************************************

* Function Name: R UART1 GetHeader

* Description : This function returns the process header data
received by the UARTI1.

* Arguments : uint8 t *packet data -

* Header data

* uint8 t rx buffer[] -

* Receive buffer

* uintlé t read pos -

* Buffer read position

* Global Value : g uartl rx count

* Number of received data in the UART1
* SFR : None

* Return Value : uint8 t -

* O=Invalid, 1=Valid

*

*****************************************************************/

uint8 t R UART1 GetHeader( uint8 t *packet data, uint8 t

rx _buffer[], uintl6 t read pos )

{
uint8 t ret = 0U;

if (read pos < g uartl rx count)

{
*packet data = rx buffer[read pos];
ret = 1;

return (ret);
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e [UART only] Add R_UART1 Getdata function called from API.

* Arguments
*

*

*

* SFR

*

*

*

{

{

return

/***ﬁk***ﬁk****wk****wk****ﬁk****wk****ﬁk****ﬁk****wk****ﬁk****ﬁk****ﬁk****ﬁk***

* Function Name: R UART1 Getdata
* Description
less than the number specified has been received.

Global Value

Return Value

****wk***wk***wk****wk****ﬁk****wk****ﬁk****ﬁk****wk****ﬁk****ﬁk****ﬁk****ﬁk**/

uint8 t R UART1 Getdata(uintl6 t rx cnt)
uint8 t ret
if (rx _cnt <= g uartl rx count)

ret

(ret);

10;

This function check of bytes of data that is not

uintlé t rx cnt -
number of bytes specified data
g uartl rx count
Number of received data in the UART1
None
uint8 t -
O=Invalid, 1=Valid

= 0U;

e [SPI only] (when using polling) Add R_CSI10_MasksStart function called from API.

* Descriptio
* Arguments

{

/******************************************************************

* Function Name: R CSI10 MaskStart

n

* Return Value
******************************************************************/

void R CSI10 MaskStart (void)

This function starts the CSI10 module operation.
None
None

SO0 |= 0400 SAU CH2 CLOCK OUTPUT 1;/* CSI10 clock initial level */
SO0 &= ~ 0004 SAU CH2 DATA OUTPUT 1; /* CSI10 SO initial level */
SOEO |= 0004 SAU CH2 OUTPUT_ ENABLE; /* enable CSI10 output */
SSO |= 0004 SAU CH2 START TRG_ON; /* enable CSI10 */
CSIIF10 = /* clear INTCSI10 interrupt flag */
CSIMK10 = /* disable INTCSI10 interrupt */
}
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— r_cg_sau.h modifications
e [UART only] Add extern declaration of the function added to r_cg_sau.c to enable reference from API.

extern void R UART1 SettingChange (uint8 t setting);

extern uint8 t R UART1 GetHeader (uint8 t *packet data, uint8 t
rx buffer[], uintl6 t read pos);

extern uint8 t R UART1 Getdata(uintl6 t rx cnt);

e [SPI only] Add extern declaration of the function added to r_cg_sau.c to enable reference from API.

extern uint8 t g csi overrun flag;

e [SPI only] (when using polling) Add extern declaration of the function added to r_cg_sau.c to enable reference
from API.

extern void R CSI10 MaskStart (void);

— r_sa_uart_control_register.h modifications
e [SPI only] Use either communications module interrupt or polling function by commenting out one of the two.
(The polling setting is disabled in UART so the interrupt usage is fixed.)

#define D _SPI OPERATION D SPI USE INTERRUPT /* Use of interrupts by
communication modules */
//#define D _SPI OPERATION D SPI REGISTER POLLING /* No use of interrupts by

communication modules */

o [UART only] Set UART negotiation function process items. Comment out unnecessary items.

#define D UART NEGOTIATION 250KBPS PARITY ODD /* UART baudrate=250000bps, Parity=0dd */
#define D UART NEGOTIATION 250KBPS PARITY EVEN /* UART baudrate=250000bps, Parity=Even */
#define D UART NEGOTIATION 250KBPS PARITY NONE /* UART baudrate=250000bps, Parity=None */
#define D UART NEGOTIATION 4800BPS PARITY ODD /* UART baudrate=4800bps, Parity=0dd */
#define D UART NEGOTIATION 4800BPS PARITY EVEN /* UART baudrate=4800bps, Parity=Even */
#define D UART NEGOTIATION 4800BPS PARITY NONE /* UART baudrate=4800bps, Parity=None */

o [UART/SPI] Enable/disable Flash-related API. To disable, comment out.

#define D SAIC FLASH API VALID /* Enabling FLASH API functions */

e [UART/SPI] Set number of loops to judge deadlock during communication wait with SAIC101.

#define D DEADLOCK_ CNT (11000000L) /* Number of loops
until it is judged as a dead lock in a communication wait state */

e [UART only] Set UART ch definition. Modify to match MCU’s number of UART module channels.

typedef enum
{

E UARTO = 0x00U, /* UARTO */

E_UARTI, /* UART1 */

E_UART2, /* UART2 */

E_UART3, /* UART3 */

E UART MAX /* Maximum value judgment */

} e uvart ch t;
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e [SPI only] Set CSI ch definition. Modify to match MCU’s number of SPI module channels.

typedef enum

{
E CSI00 = 0x00U, /* CSIOO0 */
E CsSIO01, /* CSIO1 */
E CsSI1O0, /* CSI1O0 */
E CSIl1, /* CSI1l */
E CSI20, /* CSI20 */
E CsI21, /* CSI21 */
E CSI30, /* CSI30 */
E CsSI31, /* CSI31 */
E CSI MAX /* Maximum value judgment */

} e csi ch t;

— r_sa_uart_control_register_user.c modifications
o [UARTY/SPI] Set include definition for code generation serial file. Modify code generation tool output file name
if necessary.

#include "r cg sau.h"

[UART/SPI] Set CPU CLK (MHz). Modify as needed based on MCU setting.

#define D CPU CLK MHZ ( 24.0F)

/* Operation clock (MHz) */

[UART/SPI] Set (ms) power-on reset period. Modify period as needed.

#define D WAIT PON RST TIME MS ( 4.00F)

/* Wait time (ms) */

[UART/SPI] Set NOP count calculated from power-on reset period.

#define D _PON_RST NOP_CNT

(

(uint32 t) ((D_WAIT PON RST TIME MS/(1.0F/D CPU CLK MHZ))*1000.0F/7.0F))

[UART only] Set global variables to store SAIC information. The variable array’s index number corresponds to
the SAIC number used in each API. Register the connected channel and SAIC with the ENUM value set in
r sa uart control reaister.h

const uart_saic t g uart saic_data tbl[] =

{

//

{ UART ch,

{ E_UARTI,

sa_type,
E_SAIC101,

}I

/* format

*/

}, /* Information of SAIC whose SAIC number is 0 */

};/* Global variable that stores SAIC information */
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e [SPI only] Set global variables to store SAIC information. The variable array’s index number corresponds to the

SAIC number used in each API. Register the connected channel and SAIC with the ENUM value set in

r_sa_spi_control_register.h. Register the addresses and bits for the CS pin and INT pin as shown below. When

not using the INT pin, register NULL as the pin address.

{

bi

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 */
{ E_CSI10, E_SAIC101, &P0, 6U, &PO, U, }, /* Information of SAIC whose SAIC number is 0 */
// { E_CSI21, E_SAIC300, &P7, 3U, &P7, 4u, }, /* Information of SAIC whose SAIC number is 1 */

/* Global variable that stores SAIC information */

[UART only] Set global variables to store serial module information. The variable array’s index number

corresponds to the SAIC connection channel. Register any related functions.

{

/7

b

const uart_serial t g uart_serial data_tbl[] =

#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, },
{ NULL, NULL, NULL, NULL, NULL, NULL, NULL, N
{ R_UART1_Start, R _UART1_Stop, R _UART1 Receive, R UARTl Send, R UARTl GetHeader, R_UART1 Getdata, R _UART1_SettingChange, },
{ NULL, NULL, NULL, NULL, NULL, NULL, NULL, N

{ NULL, NULL, NULL, NULL, NULL, NULL, NULL, N

#elif D_UART_OPERATION==D_UART_REGISTER_POLLING

/* not supported */

#endif

/* global variables to store serial module information */
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e [SPI only] Set global variables to store serial module information. The variable array’s index number
corresponds to the SAIC connection channel. Register the functions needed to use of the communication
module interrupt. When using polling, register the communication register addresses and bits, and any related

functions.

const spi_serial t g _spi_serial data_tbl[] =
{

#if D_SPI_OPERATION==D_SPI_USE_INTERRUPT

// { CSI_sStart, CSI_Stop, CSI_Send_Receive,
{ NULL, NULL, NULL,
{ NULL, NULL, NULL,

{ R_CSI10 Start, R_CSI10_Stop, R CSI10_Send Receive,

{ NULL, NULL, NULL,
{ NULL, NULL, NULL,
{ NULL, NULL, NULL,
{ NULL, NULL, NULL,
{ NULL, NULL, NULL,

#elif D_SPI_OPERATION==D_SPI_REGISTER_POLLING
{ NULL, NULL, NULL, 0U, NULL,

{ NULL, NULL, NULL, OU, NULL,

{ NULL, NULL, NULL, 0U, NULL,

{ NULL, NULL, NULL, 0U, NULL,

{ NULL, NULL, NULL, 0U, NULL,

{ NULL, NULL, NULL, 0U, NULL,

{ NULL, NULL, NULL, 0U, NULL,
#endif

{ (uintl6_t *)&SMRO2,&SI010,&IF1L,1U, (uintlé_t*)&SSRO2,

}, /* format */
}, /* CS100 */
}, /* cs101 */
}, /* CSI10 */
}, /* CSI1l */
}, /* Cs120 */
}, /* CsI2l */
}, /* CSI30 */

}, /* CSI31  */

NULL, NULL,

NULL, NULL,

NULL, NULL,
NULL, NULL,
NULL, NULL,
NULL, NULL,
NULL, NULL,

}; /* global variables to store serial module information */

NULL,

NULL,

(uintl6_t*) «SIR02,R_CSI10_MaskStart,R_CSI10_Stop, },

NULL,

NULL,

NULL,

NULL,

NULL,

, /* CsI0O0

, /* CSIO0L

*/

, /% CSIll

, /* CsI20

, /* csI21

, /* CSI30

~

* CSI31

o [UART/SPI] Set global variables to store RESET information. Set the Reset method. Only power-on reset
can be selected for SAIC101. For the SAIC number, register the index number of the global variable array

that stores the SAIC information.

const uart_reset_t g uart_reset data tbl[] =

{

{ E_SAIC_POWERON_RESET, NULL,

//process, Port address, Bit num, nop_cnt,

ou, D_PON_RST_NOP_CNT, ou,

};/* Global variable that stores RESET information */

spi_saic_t number,},

e
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Website and Support

Renesas Electronics Website
http://www.renesas.com/

Inquiries
http://www.renesas.com/contact/
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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.

=
o

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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