LENESAS APPLICATION NOTE

Smart Analog R0ANO246EJ0100
ev.l.

System development procedure by using SA-Designer (RX family)  Apr3,2013

Introduction

This application note is intended to explain the steps involved in developing a simple system in an environment that
uses the Smart Analog, assuming the RX63N.

- Design of the Analog Front-end Circuit
- Creating Program
- Register and Build the Circuit Data

- Testing
Contents
R [ oo (U1 1o o DO PP PPPPPPRPP 2
1.1 Development ENVIFONMIENT........oiiiiiiiiiiiiie ittt st e e sib e e e s anb e e e e sanbe e e e eneee 3
O R o - T 117 L= O ST O TR PRP PSPPI 3
L.1.2  SOMWAIE ..tttk e ettt e e b e e e bt e et R et e e e R e e e e e aR R e e e e e e b e e e e arre e e e e anrnre e 3
2. DeVvelopmMENt PrOCEAUIE ..........iiiiiiiiee ettt ettt e bt e e ettt e e e nnb e e e e nreeeeaneee 4
2.1 OVEIVIBW ...ttt etttk ettt ekttt e skt e e sttt ek et e oA R et ek et e oa R et e 1R Rt e oAb et e R et e s aE e e e ab e e e en b e e e an e e anne e e nneennnee s 4
2.1.1 Design of the Analog Front-end CirCUIL..............cioiiiiiiiiiiiiie e e e 5
(1)  Starting the SA-DESIGNET .....c.ueiieiiitiie ettt e ettt e st e e e et b e e e eabb e e e sabeeeennbeeeeannee 5
(2) The Design Of the NEW CIICUIL .......uuiiiiie i e e e e e e e s s s re e e e e e e s s sarbbreeeeeeesnsnnenes 5
() Creating @ CirCUIL DIBOIAIM ..o e e ettt e ettt a e e e e s et bbbe e e e e e e e e s nbabeeeeaaesesannrbbbeeeaeeaaannneees 7
(4) GENEIALiON SOUICE FIlE ....coiiiiiiie et e et e e e e et e e nbbe e e e eneee 8
2 A O == o [ o (0o | -1 o PRSPPI 9
(1)  Starting CUDBSUITET ... ...ttt ettt et e e e e e e e bt e e e e e e e e e s s aaabbeeeeaaeeesaabnbbeaeeeaaannneees 9
(20 I N =T o (1= PSPPSR PUPPPRTTPP 10
L) IO =T= 1 To [ 2 10T |- o S PUEURR 13
2.1.3 Register and Build the CirCUIt Data............oouuiiiiiiieaii e 16
(1) Register the Source Files t0 CUDESUITET .........cooiiiiiiiiiiiiie e 16
(020 T =01 o R TR T PP PP PRPP 18
P2 S =1 1] 0o [P TP U P OU PP 19
(1) Download the LOAd MOUIE .......coueiiiiiiiiee ettt e e neneeeeas 19
(2) Registration Variable to the Watch WINAOW.............cccciiiiiiiiiii e 24
L) I R U0 gl = (ol = o ¢ [P PPPPUPURTN 26
R TS Y- 1 4] o] (SR e (oo = 10 £ T O TP PPN 28
(1) Function main (In addition to the main function of RX63N.C) ......cccceveveiiiiiiiiiiiiire e e 28
(2) Initialization function (Add t0 RXB3N.C)....coiuuriiiiiiiaeie ittt e e e e e e e e e e e s s aanb e e eaaeeaans 29
(3) Interrupt FUNCLION (A L0 INTPIT.C) . uvereeiiiieiie ittt e e e e s snbne e e s saeeeas 30
(4)  FUunction SPI (Add t0 RXB3N.C) ..uuureiieeeiiiiiiiiiieeee e e e s siiiaeeeseeeesessatraeeeeeeessasatrsaseseeessasssrsseeeseeesansnns 30
R20AN0246EJ0100 Rev.1.00 Page 1 of 36

Apr 3, 2013 RENESAS



Smart Analog System development procedure by using SA-Designer (RX family)

1. Introduction

This application note is intended to explain the steps involved in developing a simple system in an environment that
uses the Smart Analog, assuming the RX63N. The system uses a temperature sensor built into the "smart analog 1C".
Depending on the temperature, change the blink rate of the LED. The system uses “Smart Analog IC” and “GR-
SAKURA” as CPU board. The application note explains the procedures of the load module that uses the High-
performance Embedded Workshop and the SA-Designer, and the procedures of testing program.

LED GR-SAKURA
\ 0aod o«

Figure 1 System summary
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Smart Analog

System development procedure by using SA-Designer (RX family)

1.1 Development Environment
The application note uses the following development environments.

1.1.1 Hardware

+ Host PC
« evaluation board: GR-SAKURA (RX63N), Smart Analog I1C500

- E1 emulator

User interface cable
(14pin)

USB interface cable

/

El emulator

Figure 2 Hardware construction

RX63N Smart analog IC
_SCK21 » _SCLK
CslI2 SI21 |« SDO SPI
S021 »| SDI
PC4 » _CS
P33 »| _RESET
(AN4)P44 TEMPOUT

Figure 3 Constructing RX63N and Analog chip

1.1.2 Software

+ SA-Designer (\V1.00.00)

+ IDE CubeSuite+ (Version 1.02.01)
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Smart Analog

System development procedure by using SA-Designer (RX family)

2. Development Procedure

2.1 Overview

The following instructions describe the construction procedures of the system.

It will be used the CubeSuite+ and the SA-Designer for the construction procedures. Followings are the steps of the

system development.

(1) Design the analog front-end circuit

Design the analog front-end circuit using with the SA-Designer.

S

(2) Programming the source codes

Program the source codes that set the clock, the ports, the A/D conversion functions of the
microcomputer, also for the operation of the system.

S

codes.

(3) Registering the setting program of the circuit data.

Register the C source codes made by the SA-Designer to the CubeSuite+, then build the

S

(4) Operation check

Connect the E1 emulator and write the program to the microcomputer, then check the
operations of the program.

Note: It will be needed to install the CubeSuite+ (At least Version V1.02.00) and the SA-Designer for the
program operations.
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Smart Analog System development procedure by using SA-Designer (RX family)

211 Design of the Analog Front-end Circuit

(1) Starting the SA-Designer

Start the SA-Designer by selecting the [SA-Designer] from the Start menu.

(2) The Design of the New Circuit

For the design of the analog front-end circuit, choose the destination device and the folder.

B Sh-Designer Z||:|[$__(|
File  Wiew  Generate Tool Help
sfestart (A dde el B A e BB

Learn About SA-Designer

“We recommend reading the tutanal ta find out what vou can do with SA-Designer.
The tutarial containg the infarmation o how to effectively uze Sa-Deszigner.

Design Mew Circuit Diagram

Create a new AFE circuit diagram.

Open Existing Configuration File

Load an AFE design file of SA-Dezsigner.
Y'ou can alzo use thiz button to load files output by Benesaz Vitual AFE Designer [¥a).

[ Do ot showe this dislog box at startup

Click the GO in "Design New Circuit Diagram".
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Smart Analog System development procedure by using SA-Designer (RX family)

Choose the device and the folder for creating the codes in the “New dialog”.

Mew Creation [z|

Select device

Device name:;
| R 730500Z (Smart Analog IC500) v |
.

Source generation path

p
Enlder narne:

C:ASmart_Analog |]

Select compiler

.

Compiler for use:

| Ca7ak0R [IDE: CubeSuite+] -
’ ] l ’ Cancel ]
[Device] Choose the device “RAA730500Z (Smart Analog 1C500)”
[Folder name] Choose the folder arbitrarily. Choose "Smart_Analog" as above

image. Choose the folder as above image. The folder must be
existed in the computer.
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Smart Analog System development procedure by using SA-Designer (RX family)

(3) Creating a Circuit Diagram

Design the analog front-end circuit to use a temperature sensor. Change the settings from the initial state of the circuit
diagram as follows.

) (untitled)(updated) - Circuit Diagram [RAA7305007 (Smart Analog IC500])]

Circuit :
ot rtbes e

SHpT - [o% Gain
g i | TPMOrCNT  Zodg)—M DACT OUTWREFINT
MPAINT i OFR il 2P1_ouT
weoni O
Circuit Configure
z MPXINS I _ AmpiflerChI G | sc B8 Filters
MEXNzE=—® 3 Gain mPxiNs O & e
5 g o OFF ;
mpPxinz B0 g 0% Detegg»"nn Amplfiar |_p|: SHFF v
- o
z o} — O—# LPF_oUT
= r:icuu Configura GAINAMP_ = ON OFF DFF v o ouT
Custom B
HF'FlIJ
g oan [oFF ]
T ampifierchz  Chy mPxINGTE—O 3
Ve == X gy |L———qa& AME3_aU
MPXING O & —————03} O——m RAGHRY m | YT
Circuit Configure = 251 Gﬂl NAMP_OUT
:
MPxIN i 5
/o 32
M § O—+4— amPz_ouT
4 CO—— DACZ_OUTIVREFINZ
AME operation | Jiopysreed mode w
DAC Reference Warlable
Output Yoltage
= m%aqulaﬁ

General
Upper Bmit o Rmpﬂflﬁ?
ADD W on W oFf AMP4_IN_HEB—O

Ol —
Tower il - LDD_ouT on o ope=l TEMP_OUT AMPA_IN_F—O ON — 4 o AMPa_oUT

0488 33 v

[Variable Output Voltage Regulator] Set the switch to "ON".

[Temperature Sensor] Set the switch to "ON".
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Smart Analog System development procedure by using SA-Designer (RX family)

(4) Generation Source File

Program the source codes to set the data of the designed circuits. Completion dialog will be displayed when you click
the "[Generate] - [Generate Source File]".

i& (untitled){updated) - SA-Designer

Yiew | Generate | Tool  Help

ol Start | [_‘!}_, = [generate Source File k4G 305002 {Smark Analog ICS00)
Ckrl+R

&5 Generate- >Register Source File
> Generate- =Register- =Euild- =Run Ctrl+B

Generate Opkions. ..

S

SA-Designer Information(100001)

o | J Generation of an AFE reqgister daka source file was completed,

Three “C source files” will be made in the folder that you choose.

& Smart_Analog 3

B

X
'11

File Edit \iew Favorites Tools  Help

eﬁack @ \_/I lﬁ ,.-":\J Search i Folders =k x m v

Address |@ CSmart_Analog v| Go
Marme Size Type |
IE] t_sadesianer.h 3KE HFile :
EI r_sadesigner_req.c 4 KB CFile z
E] r_sadesigner_req.h 3KE HFie z
< ! =
3 obijects 7.54 KE 4 My Computer
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Smart Analog System development procedure by using SA-Designer (RX family)

21.2 Creating Program

(1) Starting CubeSuite+

Launch the CubeSuite+, from menu of SA-Designer. It also can be launched from “Windows Start menu”.

And you need to install "CubeSuite+” beforehand. Click [Startup IDE] of SA-Designer from “Tool”, then
“CubeSuite+” will be launched.

& (untitled){updated) - SA-Designer

File  Miew  Generate | Tool | Help

ol Sart |_=t H ks @[ Startup IDE | RAATI0S00Z (Smatt Analog IC500)

IDE Setkings...

Options. ..

Open “Menu Window” with pressing [Start] after starting CubeSuite+.

@ CubeSuite+ - [Start]

File Edit ‘iew Project Buld Debug Tool wWindow Help
Bt P L EDB O HEE o B EE @R @66
<= | |’_'__, !-.v i e |
B 4 #
Projct Tree B X @ Start - X
5 @ 8@ Learn About CubeSuite+ HEE-
WWie recommend reading the tutorial to find out what can be done in CubeSuite+.
| The tutorial containg the information on how to effectively use CubeSuite+.
Create New Project [3 1
A new project can be created,
| A new project can also be created by reuzing the file configuration registered to an existing project.
Open Existing Project B
Loads the project of CubeSuite+. Can alzo be opened directly from the following link.
i Dot Droiacts F aeccita Decimcts b’
COutput o x
[EQF]
\, AllMessages / -
F Fo F3 i & FE F1 R & i Fn e
i DISCONMECT
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Smart Analog System development procedure by using SA-Designer (RX family)

(2) New Project

Create a project workspace in the CubeSuite+.

‘™ CubeSuite+ - [Start]
File Edit Yiew Project Build Debug Tool wWindow Help

Bot I g EDBOC BB A + LR B 066 e
e e I - | 7,.;

|z~ " &
Project Tree 3 X @,Start =
8 @ 8@ Learn About CubeSuite+ D A

We recommend reading the tutorial to find out what can be done in CubeSuite+.

| The tutarial containg the information on how to effectively use CubeSuite+

Create New Project D 1
i\ new project can be created.
| b, new project can also be created by reuzing the file configuration registered to an exizting project.
Open Existing Project [3
Loads the project of CubeSuite+. Can alzo be opened directly from the fallowing link.
1 B oot Broicets Eowscnite Broicots )
Output o x
[EOF]
\, All Messages / -
F Fa = = (s F& £ Fa & Fa i Fa
553 DISCONKECT
Press “GO” button in “Create New Project”.
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Smart Analog System development procedure by using SA-Designer (RX family)

Set the project information in [Create Project] dialog.

x]

Create Project

e/

Microcontroller: [ | Fi w |

Uzing microcontraller:

|5_% | Update. ..

ﬁ REFEE3MEBCaLE[145pin) # | | Product Name:RSFSESNBD=FP
REFEE3INEDEG(1 76pin] Orechip ROM size(KBytes] 1024
ﬁ REFSEINEDSFE 44pin] Or-chip RAM size[Bytes 131072
Al Additional Information:Package=PLAPOT00KE-A
e 4 R5F5E3NED FF{100pin)
FaFobaMNELLLL T Fpin] -
W REFSEINED =LK 45pin)
W REFSEANDCHEG(1 76pin]
ﬁ Ll el e | Y el e O O, I | b
Kind of project: [| ipplication|CC-AX) v|)
Project name: | B |
Flace: | C:ASmart_dnalog A | Browse...
K Make the project folder j

| C:\Smart_analogyR<EINARREIN. mip |

] Pass the file composition of an existing project to the new project

Create ] ’ Cancel ] ’ Help

[Microcontroller] Choose "RX".

[Using microcontroller] Choose "R5F563NEDXFP(100pin)" in "RX63N".

[Kind of project] Choose "Applications(CC-RX)".

[Project name] Type "RX63N" as above image.

[Place] Choose “Smart_Analog” as above image. Check “Make the project

folder”.

Press “Create” button.
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Smart Analog System development procedure by using SA-Designer (RX family)

The Project will be made and be displayed in the tree of the Project Tree panel.

@ 63N - CubeSuite+ - [Project Tree]
File Edit Y%iew Project Build Debug Tool ‘Window Help

@ostat [[J 20X B9 o HE B - U HE EGERN @B 5=
SRk
Project Tres 1 Property | |2 RxEIN.c - X
% D 3 # ‘ﬂ R#=E3N.c Property E]
= | f ru6sn (Project B Build
8 RSFSEINEDXFP (Microcony || 98t as buidtarget. Yes
Set individual compile option Mo

Ay, CC-R (Build Tool)
22 ¥ Simulator {Debug Tool)
,\.13 Program Analyzer (Analyze

= j!'zjdhsct.c Selashuild-talget. o
- Selects whether to build this file.
‘ﬂ intprg.c
ﬂ resetprg.c
:'ﬂ ', Build Settings 4 File Infarmation /’ -
'_ﬂ shrk.c Outpuit 1 Xx
fﬂ vecttbl.c [E0F]
h-| indefine.h
f] shrk.h

"J stacksck.h
| typedefine.h

"J vect.h
< | %]|[\ allMessages / -
Fi ra Fa Fu [[Fs FE F1 I & Fil ] Ha
i3 DISCONKECT
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Smart Analog

System development procedure by using SA-Designer (RX family)

(3) Creating Program

Program the codes for using the clock settings and the function of A/D. As follows, the codes will be programmed in
the RX63N.c and ntprg.c samples which are made by the CubeSuite+ as sample. Refer to “3. Sample Programs” for the

programs that you need.

@ AX63N - CubeSuites - [Project Tree]

File Edit Wwiew Project Build Debug

Tool wWindow Help

B ostart | [ G0 X Uy B0 O |58 & - LU HE pEERN@®E" 5= [
O § H
Project Tree 7 Property || R¥E3N.c - X
% @ 3 EI ﬂ R#E3N.c Property E]
= [ Rxean (Project) E Build
B RSFSEINEDXFP (Microconty || o8t as buidtarget Yes
4\ R (Build Toal) Set individual compile option Mo
o, R¥ Simulator (Debug Tool)
f\.‘) Program Analyzer (anakyze
[0 il
= j!"‘:jdh Set az build-target
&l dbsct.c Selects whether to build this file.
2| intprg.c
&| resetpra.c
| ] ', Build Settings 4 File Information / -
‘F shrk.c Output 1 X
‘ﬂ yecktbl.c [EOT]
b indefine.h
| sbrk.h
| stacksct.h
"J bypedefing.h
| vect.h
< | %[\ all Messages / -
Fi Fo =] i [|e= FE F1 ] & Fin ] Fio
1 DISCOMMECT

Open the source file “RX63N.c.”

R20AN0246EJ0100 Rev.1.00
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Smart Analog System development procedure by using SA-Designer (RX family)

® RX63N - CubeSuite+ - [R%63N.c]

File Edit Wiew Project Build Debug Tool Window Help
Waat [J X Dl 9o HE A > ERH@B ERBRM@®B M5
S
Froject Tree T x % Property 2] RxEIN.ct 2] intpro.c > X
4 @D 3 E| g0 | 8 eS| Columns +
2, R Simulator {Debug Toal)  # | | Line =
T’ Program dnalyzer (Analyze T 17 "‘:‘:':d main T"‘_:‘id] ’ W
o Bbrie le| G#ifef _colusplus
ﬂ Build kool generated Files 27 void sbors (void) :
fﬂ dbsct.c 21 .
'?J intprg.c 22| #endif
& | pecatrrnr 23
[ ‘ﬂ R%E3M.c* ] 24 vold main(void)
&= shrk.c 25 |
€| wectthl.c Ef o
i'_J iodefine.h 27 volatile short def:
h| sbrk.h <= I
= 29 hwinit ()
.'J stacksct.h a0
.'J typedefine.h 31 R_SAIC Create();: /*for Smart Analog#®/
"J wact.h a7 b
€| r_sadesigner_reg.c
b=| r_sadesigner.h Dutput I x
| r_sadesigner_reg.h — | tEaF]
w
< | = [\ an Messages l,{ *R.apid Build /’ -
F F2 =] i & FE ] e (e i ] e
Line 31/40 Column 39 Insert | “Western European (Windows) Dxu DISCOMMECT
Add procedures to the main function of the source file RX63N.c.
Also add the function hwinit and SPI initialization function to the RX63N.c.
Refer to “3. Sample Programs” for the programs that you need.
R20AN0246EJ0100 Rev.1.00 Page 14 of 36

Apr 3, 2013 RENESAS



Smart Analog System development procedure by using SA-Designer (RX family)

™ 63N - CubeSuite+ - [intprg.c]

File Edit Wiew Project Build Debug Tool Window Help
Baw @ L X D@ 0o @b s - bLEE a0 645 §
S
Froject Tree T x EY Property | (2] RxE3N.c " [Z] intprg.c” | [Z] resstpro.c > X
E @ 3 [ 50 | B “u e Columns +
= |1} RX63N (Projecty® # | Line -
% RSFSEINEDFR (Micracorkrol || 212/ 2D 2DI0 o -
4‘ CC-RY (Build Tool 213 Elvoid Excep AD RDIO(void){ 1}
2, R Simulator (Debug Tool) 214 "7 S128D 51 o
) - D} 1 o
T~ Program Analyzer (Analyze Ti 21 $#include "iodefine.h"
= j!'F'le 21 extern volatile unsigned short g_temp;
ﬂBU”d tool generated files 21 extern volatile unsigned int  g_count;
&| dbsct.c 21 Slvoid Excep S12RD S12ADIO0 (void){
[ €] intprg.c* ] 22 g temp = S12ED.ADDR4:
g teselpra.C 22 . g_count++;
| RigaM.c* 22 :
L 223 S0 UL GRUUEU
£ sbrk.c L= —— - ) .
: 224 | Hwoid Excep ICU GROUPD (wvoid){ }
£-| wectthl.c 225 - =
'_'J iodefine.h 226 // ICU GROUP1L
.'_J shrk.h 997 | ClermdiA Twmse TATT CDATIDA frad A T L hd|
"J stacksct.h B
b| typedefine.h Dutput I x
| vect b [EOF] =
[ | v zadacionar ran - : —
< > ' All Messages l,{ *Rapid Build /’ -
F F2 =] i & FE ] e (e i ] e
Line 215/658 Column 1 Insert | “Western European (Windows) DX;JDISCONNECT
Add processing of Excep_S12AD_S12ADIO0 interrupt function of the source file intprg.c.
Refer to “3. Sample Programs” for the programs that you need.
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Smart Analog System development procedure by using SA-Designer (RX family)

2.1.3 Register and Build the Circuit Data

(1) Register the Source Files to CubeSuite+

Register the source file, which is made by the SA-Designer to the project that you created in the CubeSuite+.
A[SIE

File  Wiew | Generate | Tool Help
F30500Z (Smart Analog ICS00)

{8 (untitled){updated) - S4-Designer

wstart | () [5G Generate Source File Chrl+5
&5 | Generate->Register Source File Chrl4+-R
Ctrl+B

> Generate- =Register- =Build- =Run

(aenerake Opkions. ..

S

Sh-Designer Information{l00002)

L
n | ) Generation of an AFE reqgister data source File and registration of the file ko a project were completed.

Page 16 of 36
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Smart Analog
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The Circuit data source file will be registered in the project tree.

™ 63N - CubeSuite+ - [Property]

File Edit Yiew Project Build Debug Tool wWindow Help

Waat | [J X B 9 oA A v U HE AR @B = [
S EER
Froject Tree 1 x E Property | |2 RGN [ intpra.c v X
% [#5) 3 @ ‘ﬂ intprg.  Property E]
220 R Simulator (Debug Tadl) -~ B Build ]
‘U Pragram nalyzer (Analyze T Setasbuildtarget Tes
= j!l File Set individual compile option Mo
ﬂ Build kool generated files
€| dhsct.c
‘ﬂ intprg.c
‘ﬂ resetprg.c
€| RX63N.C
£-| shrk.c
£-| vecttblc
b iodefine.h
.-J sbrk.h Set as build-target
h| stacksct.h Selects whether to build this file.
b| typedefine.h
| wecth == — -
‘?J +_sadesigner_req.c ' | Build Sett; A File: Infarmation / -
b=| r_sadesigner.h Dutput I X
.'J r_sadesigner_reg.h — | (E0F)]
-
< | ¥ ' All Messages l,{ *R.apid Build / -
F Fa = = (s F& £ Fa & Fa i Fa
553 DISCONKECT
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Smart Analog System development procedure by using SA-Designer (RX family)

(2) Build

Choose “Rebuild Project”, then make the load module file.

™ RX63N - CubeSuite+ - [RX63N.c] =13
File Edit Y%iew Project | Build | Debug Tool wWindow Help
&y, start | [ _ [ Buid Project F7 = T HE S Ehm @eE s O
c \ z i G
& S g & a @@ Rebuid Project Shift-+F7 J
Project Tree @ Clean Project EA=X] i j intprg.c”® _-_'f resetprg.c > X
% %] 3 E] R £ Columns =
= q_g RX63N (Project 94 Update Dependencies =
¥ RSFSEINEDXA 1) Buid Rx63N <machine.h> ) S T
A, CC-RY (Build T _ /% BX63N I_[;'u_ :;ef'._:".e tablt
55 R Simulator ¢ ] Rebuild RX63M /* Smart Enaleog include
,\-) Program Ainal & Clean RXE3N /* Smart REnalog include
=] _:i!' File: S Update Dependencies of RXE3N IC Create(void):
ﬂBU“d kool IC Write(smartanalog © * const p ssic data):
‘ﬂ dbsct.c ﬁ'\' [C_Read(smartanalog_t * const p_salc dats, smartanaleog T *
] intpro.c* | Ty Build Mode Settings. . gt (veld) s deea -
&| resetprg. ] Ertanalog t gp_smartanaleg data[]:
d R#63M, c* EY Batch Buid... /* set Port data for LED
; =d 0 FORTE.PCDR.3IT.E0 /* LEDO
[ i ion L —
éJ sbri.c |l Buld Option List ed_1 PORTL. PODR.SIT.E1L /* LED1
= vecttbl.c 14| Blfdefine led 2 PORTA.PODR.BIT.E2 /* LED2
'_'J indefine. b 15 [F¥define led 3 PORTL.PODR.SIT.E6 /% LED3
| sbrk.h 14 ud
R — | |I= 4
J skacksck.h
"J typedefing.h Dutput X
] veck.h [EOF] =
‘.: I ¥ CRI"PCiﬂI’IPI’ FEMn © ! —
< | = \, All Messages ,{ *Rapid Build ,/ -
F? Open.. |F2 FI3Find M. | FY [IFE & Build &. | F7Build P.. F& [|F5' 3 rm A2 Jump .
Menu about: build, Line 157268 Column 18 Insert | ‘Western European (Windows) | g5 DISCOMMECT
[ Caution]
The following warning message will be shown after the link is started.
** L1100 (W) Cannot find "L" specified in option "start"
This message can be removed by deleting the section "L" which is specified by default during project creation.
To delete this section, go to [CC-RX(Build Tools)] - [Properties] - [Link Options] - [Section] in the project tree.
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Smart Analog System development procedure by using SA-Designer (RX family)

214 Testing

(1) Download the Load Module

Set the debug tool to use from the “Using Debug Tool” in the project tree of the CubeSuite+.

@ 63N - CubeSuite+ - [Project Tree]

File Edit %iew Project Build Debug Tool ‘Window Help
@start [[J 20X B0 o HE B - U HE EGERN @B 5=
SRk
Project Tree =5 Property j R#E3MN.c j’ imtpra.c j’ resetprg.c - X
E @ 3 [ 50 | B “u e Columns v
2 |7 RX63N (Project)* ~ | [Line =
% RSFSEINEDKFR (Micracontral 1§ #include -1 =
] &5 ~71 1 ] TN 00 dafine l
A, CC-RY (Build Taol) 2 ?f._nul.:d& .1 i /* BXE3N _I, o uhf.__.._ tabli
5] [T I ——— 3 jE#include ner .h /* Smart Enalog include
e : . er.h" f* Smart Bnalog includ
":3 Program Analyzer Using Debug Tool - » | R E1{Serial) ) s eeeg ues
=] j!' File P4 Property | R¥ E1(ITAG) |n}_d} B
ﬂBU“d kool generarsaTe T ] Y EZ0(Serial) “rtanalog t * const p saic data):
; eria — — —
‘ﬂ dbsct.c & wol prtanalog © * const ¢ 2aic dats, smartanalog T o* o
&| intprg.c 9 wvoil R¥ E20(JTAG)
iﬂ resetprg.c 10 =Xt v gp_smartanalcog data[];
iﬂ FREIMN.C 11 [|= /% set Port data for LED
; ' 2 ||E#defin 0 ORTZ.PODR.3IT.30 /* 0
i 12 [Graerine 1000 rommpoomzmao /- i .
‘ﬂ wectthl.c < 3
"J indefine.h Dutput o x
ne sbrk.h TEOF] =
| stacksct.h W B
| typedefine.h
ho| vect.h -
.c I ¥ :ad#:inn#r LT B : %
< | Ed ' all Messages a.{ *Rapid Build ({ *Euild Tool ‘.; -
£t Open.. |FE 3 4 [|F5 FE Buid &..|F7?Build P.. |F8 |:|F.‘] g 1 e
Uses 1TAG connected E1 as the debug tool, i3 DISCONKECT
[RX Simulator(Debug Tool)] - [Using Debug Tool] Choose the " RX E1I(JTAG)".
R20AN0246EJ0100 Rev.1.00 Page 19 of 36
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Smart Analog System development procedure by using SA-Designer (RX family)

Set the clock and choose “Power target from the emulator” in Property window of Debug Tool.

B R¥63N - CubeSuiter - [Property]

Eile Edit “iew Project Buld Debug Tool Window Help
oot |[BE L X Gy 00 O[5 8 & ~ O HE S Eh @® B == L
EEEE R
Project Tree ax 5! Property |12 RxE3N e = intprg.c | 2] resetproc > X
8 @ 2@ £ R ETTAG) Property E]]l
= ,_ﬁ RX63N (Project)® Bl Internal ROM/MAAM ”~
% REFS&3MED:FP (Microcontroller)
Ay, CC-R (Build Tooh
I
E:‘; Rx E1{TAG) (Debug Tool) 2 Clock
o Program Analyzer (Analyze Tool) Main clock source E5T )
=13 File Main clock frequencyltHz] (12.0000 ]
ﬂ Build kool generated files Allow changing of the clock source on wiiting intemnal flz No
£ | dhsct.c E Connection with Emulator B
& intpra.c Emulator zerial Mo.
gﬂ resetprg.c E Connection ith Target B
"ﬂ REAN.C FPower target from the emulator, [k Yes ] w
‘ﬂ sbrk.c
& vectthl.c JTAG clack[MHz] 165
"J iodefine.h Bl Flazh v
.J sbrk.h Power target from the emulator. [MAX 200mé)
"J stacksct.h Select whether or not to supply power from the emulator.
"J typedsfine. b
& vocth \ ings | Debug Tool Settings /| load Fie Settings | Hook ion Settings
U v sadesigner_reg.c , Connect Settings / Debug Tool Seftings Download File Settings Hook Transaction Settings
"J r_sadesigner.h Output 1 %
"J r_sadesigner_reg.h [EOF] =
< | > || AllMessages ,.{‘ *Rapid Build ,{{ *Bwild Tool / -
F1 Fa F3 Fy & FE F1 Fa Fa ) m Fia
5 DISCOMMECT

[Clock] - [Main clock frequency] Specify "12.0000".

[Connection with Target Board] - [Power target from the emulator] Choose "YES".

R20AN0246EJ0100 Rev.1.00
Apr 3, 2013
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Smart Analog System development procedure by using SA-Designer (RX family)

Set the Timer and Memory access in Property window of Debug Tool.

S B¥63N - CubeSuite+ - [Property]

File Edit Aiew Project Buld Debug Tool Window Help
Waat |[JH S X D@ 0o e A - U EHE pERh@eems= [
S S EEE
Project Tree ax Property _-_'f R%E3M.c _—1 intpra.c | _-_'f resetprg.c v X
t 0 8 = £ R ETUTAG] Propery GG
g _ﬁ RX63N (Project}* E Access Memory While Running ~
% RSFSEaNBDXFR (Microcontroller) || 5085% by stopping execution [ves )
4‘ CC-RY (Build Tool) Update .the display during execution e
55 X EL(ITAG) {Debug Todl) Update intervalims] 500
et i = Reagister
Program Analyzer (Analyze Tool) PC display during the execution Ma
= [P Fie & Break
=] f:ﬂ Build kool generated files Type of breakpaints ta be preferentially uzed Hardware break
&j dbsct.c E System
i_:_j inkprg.c Debug the program re-wiiting the on-chip PROGRAM ROM Mo
é;__j resstpry.c Debug the program le-writipg the on-.chip DATA FLASH . Mo
E.i RYEAN. C Execute the specified routing immediately before execution « Mo
h : Execute the specified routine immediately after the user pror Mo
&j shik.c
! E Trace
& vertibl.c [lsage of s furidtiok
'.j iodefine.h Operation after trace memory is full Ovwenwrite trace memory and continue execution
"_J sbrk.bh Trace data type Branch
"_J skacksck.h Output timestamp Ha
i_'_} typedefine.h B Timer
,',-j GEtRE se Bbit ounter Mo L]
E_i SR adekiRe e Operating frequency[tHz] 50.0000| ] v
t_.j r_sadesigner.h Operating frequencyMHz]
"_! r_sadesigner_reg.h If you want the count to be displayed as time, specify an operating frequency from 0.0007 to 393,933,
. Conmect Settings x\ ﬁei:hug .T-ool SEttiﬁgs ,\f Dawnload File Settings ,( Hiook Transaction Settings / -
Cutput o x
[EOF] -,
< | > |\ AllMessages l,{ =6‘F&apicl Build ){ *Euild Tool / -
=] [ IFa M & IF& £ lra [e= e n a
£2igDISCOMNECT
[Access Memory While Running] - [ Access by stopping execution] = Choose "YES".
[Timer] - [Operating frequency] Specify "50.0000".
R20AN0246EJ0100 Rev.1.00 Page 21 of 36
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Set the “debug information” in Property window of Debug Tool.

™ R¥63N - CubeSuiter - [Property]

File Edit “iew Project Build Debug Tool ‘Window Help
oot |HE L X BB 9O 8 R - L HE @M @®B"Y == [
C S8 EF
Froject Tree ax = Property j R#B3M :f intpra.c j’ rezetprg.c v X
: © 3 E £ R ETHTAG) Praperty G
= 1§ Ra63N (Projecty* E Download
8 RSFSesHEDKEP (Microcontraller) E;L"”F'rad f"e: downinad S]
R fBuild Tool eset after downloa =5
;:' R J(T:IG ;D; Tl Erase flash ROM before download Mo
,q; { {Eeti Tes) Eraze data flazh ROM before download No
= Program Analyzer (Analyze Tool) Automatic change method of event setting position Suzpend event
= jFiIe = Debug Informabon
ﬂ Build toal generated files spmbol after CPL Reset Ho ] w
ﬂ dbsct.c
U intprg.c
‘ﬂ resetprg.c
&-| RKEIN.C
‘ﬂ shrk.c
| wectthl.c
1| indefine. h
| sbrk.h
h| stacksck.h
"J typedefing. b
| wect.h
&-| r_sadesigner_reg.c
"J r_sadesigner.h Execute to the specified spmbol after CPU Reset
"J r_sadesigner_reqg.h Specifies whether to execute the program untl the specified symbal position following CPU reset.
Conneck Settings ,( Debug Tool Settings  , Download File Settings x‘.\ Hook Transaction Settings / -
Cutput o x
[EOF] -
< | * ||\ allMessages l,{ *Rapid Build ,{ *Build Tool f -
=] [ (=] F [|s [ £ [ & rn Fn ]
737 DISCOMNECT

[Debug Information] - [Execute to the specified symbol after CPU Reset]

Choose "No".

R20AN0246EJ0100 Rev.1.00
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Choose [Download] from the [Debug]. Connect to the Debug Tool for downloading the load module.

® BX63N - CubeSuite+ - [Property]

File Edit ‘iew Project Build |Debug | Tool window Help

@itart ..:h:d " o‘ij{gownload ] - " @@ " @j@""? a (» DNJ: &= [= "
& & g';] n?_] Gy Build & Download Fé&
Project Tres @3 Connect to Debug Tool o :f e —
: @ 2@ - el L)
- +
= |l RX63N (Projecty* |
8 RSFSEINBDXFR (Micr| n
A, CC-R (Build Taal) :';S
5! R E1(ITAG) (Debug | @ " Ne
E
h \":I Program Analyzer (A0 (B tting position Suspend event
=3 File
ﬂ Build tool genera 3 Ho P
& dbsct.c 3
‘ﬂ intprg.c =
‘d resetprg.c e
&| RrygaM.c |
‘ﬂ shrk.c N
‘ﬂ wectthl.c L 1
| iodefine.h
| shrich
| stacksct.h
| bypedefine.h
| wect.h
| r_sadesigner_reg.c
.'J r_sadesigner.h Execute to the zpecified symbol after CPU Reset
.IJ r_sadesigner_req.h Specifies whether to execute the program until the specified gymbal position following CPU reset.
Connect Settings ,{ Debug Tool Settings 4 Download File Settings 4 Hook Transaction Setfings / -
Clutput 3 x
[EOF] -
< ' All Messages l,{ *Rapid Build ,{ *Build Tool / -
F1 Open H.. |2 3 =] I]FE FE Buid &.. | FTBuld Pr. |[FE I]FH e m 2
Menu about debug. 5457 DISCONMECT

R20AN0246EJ0100 Rev.1.00
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(2) Registration Variable to the Watch Window

Register the variables to the watch window for checking the operation of the program.

® RX63N - RX E1(JTAG) - CubeSuite+ - [RX63N.c] (=13
File Edit Yiew Project EBuld Debug Tool ‘Window Help
- . N T " " = = o
@Woat |[HH ¥ B9 o HE R - L HE g @M s
F S E
Project Tree o x j’ RXEIN ¢ j’ intprg.c :I' resetpro.c + 3 | |Localariables o x
& @ 3 [Z] B %9 o e | Columns - [Z] | motation~ "?__‘. =
= |75 R%63N (Projecty® Line| | |231 Address & _ _ ) || Current -
% REFSEAMEDXFP (Microconty | 13 = fd&flne led 1 PCRIR.PODR.BIT.EB1 > |
g\ CC-RY (Build Toal) 14 = ‘-_\?d&fl.’;e led 2 PCRTAR.PODR.BIT.BZ2
= i 3 o Pt B B
S R E1(ITAG) (Debug Tadl) 12 #define led 2 PCRTR.FODR.BIT.E&
Ty g
T P.rogram Analyzer (Analyze 17 -1/* Change the walue according to the system
=[P Fie 18 #define DEF _TME 20
ﬂBu“d tool generated file 19 SIS kR ok kR % Rk kK % K K Kk k% Kk K Kk * %
ﬂ dbsct.c a0
U intprg.c 21 volatile unsigned short g_te_‘r{'“ = fi- A
iﬂ resetprg.c 22 volatile unsigned short g_temyl] Register to'Watchl J
U RRE3M.c 23 volatile unsigned int g_cou i Reqister to Analysis Chart
ﬂ shrk.c 24 volatile unsigned int g_tim
; 25 . Register Action Ewent...
‘ﬂ wectthl.c i = I . & g
- 28 ffffetac vold maini{void)
b-| iadsfine.h 27 - ¥ ot Chrl+d
h - .
J shrk.h 28 43 Copy Chrl+C
he| stacksct.b 28 volatile short dei: i
"J typedefing. b a0 S|
| et h 31 ffIfesae hwinit{); wal -
éJ _ s Sy Find... Chrl+F ¥ CPU R
J r_sadesigner_req.c = P 2 SAIC Cres . ol co o g
h=| r_sadesigner.h ;‘1 == = . SRIC Create(): L X
[ i - ~a
1 r_sadssigner_req.h 35 fEEEE59d while(!g temp) { 2
ag FEEFECOp now ()¢ ¥ Back to Last Cursor Position
7 1
3g frrrEsal = g temp ref = g temp: T GotoHere
3z B) SetPCtoHere E
40 while (1) { v
< 1 > < A3 Jump to Function F1z B .l\" * / =
F1 Open H. |[F2 3 Find Next ||[F4 I]FE Go F& Build &.. [FTBuild Pr.. |F8 lgnoe B I]FE & Tag Jump Shift+F12 2 Jump o
Line 21/26& Column 30 Insert Western European (Windows) [E]BREAK [I::) OefFFFE E

Choose “g_temp” in the “RX63N.c” and click the right button and then choose “Register to Watch1”.

And register “g_temp_ref” in the same operation.
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The variables will be displayed in the “Watch1 window”.

™ AX63N - RX E1(JTAG) - CubeSuite+ - [resetpra.c]

File Edit Wiew Project Build Debug Tool “Window Help
Bow DH LX B[00 82 E - L @@ AN ®® 6|5 |
TSR
Froject Tree 1 x j’ RxE3MN.c _ﬁ intpra.c j' resetpro.c Property ?j Disazzemble ~ x| |watchl 1 x
5 @ 8@ £ 89 | o ey | Columns - & @ L ] % | Motation-
= [_ﬁ RE63N (Project)* Line| | | 234 Address E] & A || Watch Value
i& REFSE3MED:FP (Microcont| | €0 //extern "C" { - “ g_teup 0 (0x0000)
A, CC-RY (Build Toal) &1 ! -':‘*End'—: Voo temp ref 0 (0x0000)
S5 Ry EL(ITAG) (Debug Todl) || 52 ffexRErn
% Program Anakyzer (Analyze &3 /iexzern —
o g 4 i 64 J//#ifdef _ cplusplus
= j!u Filz &5 i1
ﬂ Build kool generated file | 55 J/#endis
€] dhsct.c a7
‘ﬂ intprg.c L35 ipragma ssction ResstPRE
-] resetprg.c 69
"ﬂ RYEIN.C 70 #pragma entry FowerCl Reset EC
‘u shrk.c 1 _ - 3
r 72 EEEFEO00 woid PowerCN Reset PC(void)
€] vectthl.c 73 - = -
| iodsfine.h 74 £EE5800e set_inthb(_ sectep("Cé
n] sbrk.h 75
t| stacksct.h 786 —$ifdef _ ROZ
"J typedefine.h 77 #define ROUND 0x00000001 - | a
| vect.h 78 -l$else
& r_sadesiner_req.c 78 #define _RCUND 0x00000000 {F] Lacal Warisb.. 3% CPU Redister | Watchi
"J r_sadesigner.h B0 *n.arzdlf . 0 Olutput a x
i'J desi h 81 -l#ifdef _ DOFF
_Sanesnerreg. 52 #define DENOM 0x00000100 [EDF] L
83 —#else
g4 fdefine _DENOM 0x00000000
85 #endif
=1 ==
87 fFEEFRBO1T set fpsw(FPSW init | ROUND & b
< | 3|l= 5 ||\ anm.. (*Rapi. {*Buld. [*Debu.. ) ¥
F? Open He.. |[F2 F3 Find Mext |[FY [|F5 Go FE Build & D../[FTBuild Pro..|F8 Ignore Br.. I]F5 Set/Delst.. FM Step Over |F Stepn FI2 Jumnp to Fu..
Line 73/114 Column 3 Insert | Western Eurapean (Windows) | [mBREAK [ 0FFFFB000 | BERXEL(ITAG) (7)Mot measured [S
=
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(3) Run Program

Check the system operations. “CPU Reset” must be chosen before execute the program.

™ AX63N - RX E1(JTAG) - CubeSuite+ - [resetpra.c]

File Edit View Project Build |Debug | Tool “Window Help
ﬁ% Start ..:#: d v 3 j; Download - " @ @ o @ j; La BN |:E| .é_. My | o= (= e=
- | Build & Download F&
gogse |9
Froject Tree g == - x| |Watchl a x
% @D 3 & [ = @ 5d LTI S | Matation~
e}
o L RX63N (Projecty | Upload... || ramen Value
4% RSFSE3NBDXFP (Micr] i1 Disconnect from Debug Tool Shift+Fé 0 v g_tenp 0 {0x0000;
A, CC-RY (Build Toal) W g temp ref 0 (0x0000)
&5 ry EL(ITAG) (Debug [\
? Prograr Analyzer {, I@ Go FS
= j!' File ([z) Ignore Break and Go Fa
ﬂ Build tool general Hif
"ﬂ dbsct.c %= Stepln Fi1
‘ﬂ intprg.c [;E Step Over Fi0 12 secticn ResetPRG
‘ﬂ resetprg.c . .
‘ﬂ P = Return Out Shift+F11 entry Dowercl Resst EC
& sbrkc Ky CPUReset Ctrl+FS
; ' werON Reset FC(void
€] vectthl.c ¥ Restart = = =t b
| iodsfine.h 74 £EE5E00e set_intb(_ sectep|"CEVECTU))
n] sbrk.h 75
t| stacksct.h 786 —$ifdef _ ROZ
"J typedefine.h 77 #define ROUND 0x00000001 - | a
'I'J werk.h 78 —l¥#else
& r_sadesiner_req.c 78 #define _RCUND 0x00000000 T Local Variab.. 7 CPU Register [T Watch
"J r_sadesigner.h B0 *n.arzdlf . 0 Olutput a x
i'J desi h 81 -l#ifdef _ DOFF
_Sanesnerreg. 52 #define DENOM 0x00000100 [EDT] 2
83 —#else
g4 fdefine _DENOM 0x00000000
85 #endif
-1 £
87 fFEEFRBO1T set fpsw(FPSW init | ROUND & b
< | Bf= 5 ||\ anm.. (*Rapi. {*Buld. [*Debu.. ) ¥
F? Open He.. |[F2 F3 Find Mext |[FY [|F5 Go FE Build & D../[FTBuild Pro..|F8 Ignore Br.. I]F5 Set/Delst.. FM Step Over |F Stepn FI2 Jumnp to Fu..
Menu about debug. Line 73/114  Column 3 Insert  ‘Western European (Windows) E]BREAK I::> 0xfFFFE000 | B3 R% E1(ITAS) l@ Mot measured [S
=

Choose “CPU Reset” from “Debug” and then choose “Go” to execute the program.
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Touch your finger to the microcomputer of "Smart Analog IC500”. When you touch the “Smart Analog IC”, then the
temperature of the microcomputer will increase and get lower value of the variable “g_temp” of A/D conversion. Also,
the blink rate of LED will be increased.

In the sample program,
increase the blink rate
of LED with rising in
temperature about 3
degrees C.

GR-SAKURA

\ o«

LED
0aoa

[Z | @ | L, T] % | wotation~ ||beg

((Thevas ofvaae -y eiue| e (Bree size
coﬁversionvalue W o Cemp {OEDED (0x0T7e7)

becomes smaller * o temp ref 2043 (0x07fh) unsigned short |

according to the
characteristics of the
temperature sensor "'-

QmV/degree c"
£ | ¥
.;] Local Y anables # CPU Regizter ? Whatchl
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3. Sample Programs
The followings are the sample programs which are used in the application note.

(1) Function main (In addition to the main function of RX63N.c)
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(2) Initialization function (Add to RX63N.c)
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(3) Interrupt function (Add to intprg.c)

(4) Function SPI (Add to RX63N.c)

(@) R_SAIC_Create()
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(b) R_SAIC_Write()

/
/* R_SAIC_Write (gp_smartanalog_data) ;
/

void R_SAIC_Write(smartanalog_t * const p_saic_

{

volatile uint8_t adrs;
volatile uint8_t dat;
volatile uint8_t wait;

smartanalog_t *p_saic_write;
p_saic_write = p_saic_data;

RSPI0. SPCR. BYTE =0 /*
/%
ICU. IPR[102]. BYTE =1, /*
ICU. IR[102].BIT.IR = 0; /%
ICU. IR[40].BIT. IR =0; /*
ICU. IER[5].BIT. IENO = 1; /*
ICU. IER[12].BIT. IEN6 = 1; /*
RSPI0. SPCR. BYTE = 0xO0B; /*
RSPI10. SPCMDO. WORD = 0x0703; /*
RSPIO0. SPBR = 0x05;
RSPI0. SPCR.BIT.SPE = 1; /*
RSPIO0. SPCR. BIT. SPTIE = 1; /*

while (p_saic_write->address != 0xff)

PORTC. PODR. BIT. B4= 0;
for (wait = OU; wait < 10U; wait++) /*

nop () ;

data)

clear SPE, SPTIE

set ICU

set interrupt priority S12AD
clear interrupt S12AD

clear interrupt RSPI SPTI
enable interrupt RSPI SPTI

enable interrupt S12AD
set SPMS, MSTR, TXMD
set SPB, LSBF, CPOL, CPHA

set SPE
set SPTIE

*/
i/
4
*/
i/
2

i/
*/
i/

i/
2

SA Stable waiting time (tSKA) */

adrs = (p_saic_write—>address & Ox7f) | 0x80; /* 0x80 data write modex/

RSPI10. SPDR. WORD. H = adrs; /%

while (ICU. IR[40].BIT. IR == 0U) ; /*
ICU. IR[40].BIT. IR = OU;

dat = p_saic_write—>data;
RSPI0. SPDR. WORD. H = dat;

while (ICU. IR[40].BIT. IR == 0U) ; /*
ICU. IR[40].BIT. IR = OU;

for (wait = OU; wait < 10U; wait++) /* SA Stable waiting time (tKSA)
{

| nop () ;
PORTC. PODR. BIT. B4= 1; /%

for (wait = OU; wait < 10U; wait++) /* SA Stable waiting time (tSHA)
{

nop () ;

p_saic_write++;
]
RSPI10. SPCR. BIT. SPTIE = 0;
RSP10. SPCR. BIT. SPE = 0;

send SAIC Address data

wait for CSI send

wait for CSI send

SAIC CS=H

i/
*/

*/

i/
2
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(c) R_SAIC_Read()

/ /
/* R_SAIC_Read (gp_smartanalog_data, saic_read_buf); */
/

void R_SAIC_Read(smartanalog_t * const p_saic_data, smartanalog_t * const p_saic_read_buf)
{

volatile uint8_t adrs;

volatile uint8_t wait;

smartanalog_t *p_saic_write;

smartanalog_t *p_saic_read;

p_saic_write = p_saic_data;
p_saic_read = p_saic_read_buf;

RSPI10. SPCR. BYTE = 0; /* clear SPE, SPTIE */
/* set ICU */
ICU. IPR[102]. BYTE =1, /* set interrupt priority S12AD %/
ICU. IR[102].BIT.IR = 0; /* clear interrupt S12AD */
ICU. IR[40].BIT. IR = 0; /* clear interrupt RSPI SPTI */
ICU. IER[5].BIT. IENO = 1 /* enable interrupt RSPI SPTI */
RSPI10. SPCR. BYTE = 0x09; /* set SPMS, MSTR */
RSPI10. SPCMDO. WORD = 0x0703; /* set SPB, LSBF, CPOL, CPHA */
RSPI0. SPBR = 0x05;
RSPI0. SPCR.BIT.SPE = 1; /* set SPE */
RSPI0. SPCR. BIT. SPTIE = 1; /* set SPTIE */

while (p_saic_write—>address != 0xff)

PORTC. PODR. BIT. B4= 0;
for (wait = OU; wait < 10U; wait++) /* SA Stable waiting time (tSKA) */

nop () ;

adrs = (p_saic_write—>address) & Ox7f;

p_saic_read—>address = adrs; /* send SAIC Address data */
RSPI10. SPDR. WORD. H = adrs; /* send SAIC Address data */
while (ICU. IR[40].BIT. IR == 0U); /* wait for CSI send */
ICU. IR[40].BIT. IR = 0U;

RSPI10. SPDR. WORD. H = Oxff; /* send CSI dummy data */
while (ICU. IR[40].BIT. IR == 0U); /* wait for CSI send */

ICU. IR[40].BIT. IR = OU;

p_saic_read->data = (unsigned char)RSPI0. SPDR. WORD. H;
for (wait = OU; wait < 10U; wait++) /* SA Stable waiting time (tKSA) */
{

nop () ;

PORTC. PODR. BIT. B4= 1; /* SAIC CS=H */
for (wait = OU; wait < 10U; wait++) /* SA Stable waiting time (tSHA) */
{

nop () ;

p_saic_write++;
p_saic_read++;

}
RSP10. SPCR. BIT. SPTIE = 0;
RSP10. SPCR. BIT. SPE = 0;
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Website and Support

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

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

All trademarks and registered trademarks are the property of their respective owners.
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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 manual, refer to the relevant sections of the manual. If the descriptions under General
Precautions in the Handling of MPU/MCU Products and in the body of the manual differ from each other, the
description in the body of the manual takes precedence.

1.

Handling of Unused Pins

Handle unused pins in accord 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.

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.

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 LSl is not guaranteed if they are accessed.

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.

. Differences between Products

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

change will not lead to problems.

— The characteristics of MPU/MCU in the same group but having different type numbers may differ
because of the differences in internal memory capacity and layout pattern. When changing to
products of different type numbers, implement a system-evaluation test for each of the products.
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(Note 2) "Renesas Electronics product(s)" means any product developed or manufactured by or for Renesas Electronics.

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

the incorporation 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

2. 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.
3. 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

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

4. 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

5. Renesas Electronics products are classified according to the following two quality grades: "Standard" and "High Quality”. The recommended applications for each Renesas Electronics product depends on

“"Standard": Computers; office equipment; communications equipment; test and measurement equipment; audio and visual equipment; home electronic appliances; machine tools; personal electronic

"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.

6. 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

7. 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, appropriate treatment for aging degradation or any other appropriate measures. Because the evaluation of microcomputer software alone is very difficult,

8. Please contact a Renesas Electronics sales office for details as to environmental matters such as the environmental compatibility of each Renesas Electronics 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

9. 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 destruction. When exporting the Renesas Electronics products or technology described in this document, you should comply with the applicable export control laws and

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

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

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.
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