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RL78/G13

1. PrieAmEEHIE

1.1 FEIE
BHAGIFEAE T HIFR S T UK

RIBERRI NS (SZ61F8)

o SERUTRIAER

e? studio Version. 4.3.0.007
o mi¥ds

CCRL v1.02.00

e A4 AS (Code Generator)
Code Generator for RL78/G13 VV2.03.02.01 [15 May 2015]
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RL78/G13 KEBE BN AL (BEHIFE)

1.2 EBAIRE

fa5h e studio, FASEHIFE.
EH “File” >> “Import” . (S “KE1”)

IE‘ C/C++ - e2 studio
File| Edit Source Refactor Navigate Search Project Renesas Views Run Window Help

New A‘HSh‘f“N’E@'Eﬁ'f'@'#'0'%'5\5{‘;}@@5"u =

Open File...
= 8
Close Cerl+w
Close All Ctrl+Shift+W

Save Ctrl+S
Save As...

Save All Ctrl+Shift+5
Revert

Move...

Rename... F2
Refresh F5

NE

Convert Line Delimiters To 3
Print... Ctrl+P

Switch Workspace 3
Restart

Import... I

1 (o4

Properties Alt+Enter

Exit

1XxfsRe

FHGHERE RO FT FF, &4 “Existing Projects into Workspace” , i “Next” #4l. (S “K 2”7 )

] tmport o [ ==
Select \
Create new projects from an archive file or directory. H

Select an import source:

type filter text

4 (= General -
I Archive File
] CMSIS Pack
@ Convert CCRX to GNURX Project

m

ject

[ Existing Projects into Workspace
"y SyoLen

¥ HEW Project

=] Preferences

=¥ Rename & Import Existing C/C++ Project into Workspace

e Renesas Commeon Project File
SN ol /X SN

2 “Import” IHEHE (1/2)
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RL78/G13 KEBE BN AL (BEHIFE)

midr “Browse” 1ZHILEFE ORAF S5 BIRE RIS o
£ “Projects” #7r, K@ TR, #ilnsd “Finish” #Zil. (W “KE37 )

Import = (=
Import Projects

Select a directory to search for existing Eclipse projects. E .;‘

@ Select root directory: | CA\WorkSpace\RL7BG13_ CG_Sample_e2s

- Browse...

Browse

() Select archive file:

Projects:

g—
l llL?SGlgiCGjamp\eieQS { C:\WorkSpace\RL78G13 CG Sample e2s )

Select All
Deselect All

Options

Search for nested projects

[Tl Copy projects inte workspace

[ Hide projects that already exist in the workspace

Working sets

[C] Add project to working sets

m

Finish l II Cancel

3 “Import” IHFHE (2/2)

7t “Project Explorer” 1, JERFAN L. (S0 “E 47 )

le? c/C++ - e2 studio
File Edit Source Refactor Navigate Search Project Rem

i S S N e R ]

[ Project Explorer 52 EE|e Y= O

> 1% RL78G13_CG_Sample_els:

4 “Project Explorer”
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RL78/G13 KEBE BN AL (BEHIFE)

1.3  4RiIFETERE
%k “Project” >> “Build Project” . (&I, “KE 5”7 )

[e? c/C++ - e2 studio
File Edit Source Refactor Mavigate Search |Project| Renesas Views Run Window Help

i S K E el Open Project

Close Project

: &
[t Project Explorer 52 B&|s 7 Open Synergy Configuration

- |.=% RL78G13_CG_Sample_e2s [HardwareDe

[ Build All Ctrl+B
Build Configurations 3
Build Project
Build Working Set 2
Clean...

Build Autematically

Make Target 3

=2 Ronocmae Thnl Sobtinne AlFaT

5 “Build Project” (4wiF¥I#2)

TAEIFEH %5, (£ “Build Project” F1 it fE. (W “KE 6”7 )

uild Praj =
e*/ Build Project fo o=

‘ﬁ' Building project...

Invoking Command: make -j4 all

[7] Always run in background

l Run in Background l l Cancel I l Details >>

6 “Build Project” ¥HEHE

IMiFTEN )G, 1E “Console” MEERER. (W “KW77 )

|#! Problems J=| Tasks | &) Console &2 |[C] Properties Memaory Usage [&] Stack

CDT Build Console [RL78G13_CG_Sample_g2s]

Loading input file RL78G13_CG_Sample_e2s.abs
Parsing the ELF input file.....

17 segments required LMA fixes

Converting the DWARF information...w

Constructing the output ELF image....

Saving the ELF output file RL78G13_CG_Sample_e2s.x%

'Build complete.

14:53:19 Build Finished. @ errors, 1 warnings. (tock Bs.988ms)

4 UL}

7 FIETTRR
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RL78/G13 KEBE BN AL (BEHIFE)

GmikTERE, R A “Problems” 5%, WE/R—KEHELE. (S0 “E8”)
PO BB B O B ME SR v i B, BB T

|#] Problems 2

0 errors, 1 warning, 0 others
Description
4 & Warnings (1 item)
f W0561184: Interrupt number "0x2" of "vect” is defined

8 “Problems” FrZEHEL

W BRI BT, Bk BREERENE, B EIEWBE R

7R B
by BB E N TR D IR

J&FF “Project Explorer” H It H (¥, %+ “Code Generator” >> “Peripheral Functions”

Generator” . (W, “KH9” )

KA e it

>> “Clock

C/C++ - e2 studio
Eile Edit Source Refactor Navigate Search Project

i - S ® R W e W
[7 Project Explorer 52 D&|s ¥=0O
4 |25 RL78G13_CG_Sample_e2s
- 4 Binaries

> [l Includes

> [ src

> = HardwareDebug
custom.bat

G13_RSK_Board.pnl

makefile.init

M [ [

r_option_cc.txt
RL78G13_CG_Sample_e2s HardwareDebug.launch
RL78G13_CG_Sample_e2s SimulatorDebug.launch
J RL78G13_RSK_panel_1.bmp
4 "5 Code Generator

4 % Peripheral Functions
& Clock Generator

I8 [ [

& Port
& Interrupt

9 “Clock Generator”

R20AN0399CC0100 Rev.1.00
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RL78/G13

RIBERRI NS (SZ61F8)

HIL “Peripheral Functions” 725 (1, “K 10”7 ) . #%4F “On-chip debug setting” #5%.

7£ “On-chip debug operation setting” ', ¥ “Used” M~ “Unused” , #RJ5 fidi “Generate Code” %4l

A Code Pr...

%] Generate coce B

5 *Periph... 33 Z§l Device ... Ej] Device ...

I# Problems J=| Tasks [ Console [ Properties [j Memory... [k] Stack A.. @ Smart...

B

r—
‘ Pin azzignment | Clock setting | Block dlagraml On-chip debue settin l}onhrm\ng reset source | Safety functions | Data flash

On—chip debue operation setting

D=
RRM function setting

Security ID setting

Lee Security ID

Security ID 0x00000000000000000000

Security 1D authentication failure sstting

10 “On-Chip Debug Operation Setting”

IR IAE TR AR P AT 9 16, 7E “Problems” P2 A ES. (S0 “KE 117 )

|2 Problems 2 J=| Tasks [l Console [ Properties Memory... [t] Stac

Description

L}

11 “Problems” ¥r&EhEEES
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RL78/G13

RIBERRI NS (SZ61F8)

1.4 AR

{5 simulator X2 % 5

EH “Run” >> “Debug Configurations”

(%—%J]_[L “ 12}’ )

vject  Renesas Views Window Help

e

i @ Tracex

Q. Run

*&, Debug
Run History
Run As

Run Configurations...

Debug History
Debug As

Ctrl+F11
F11

I Debug Cenfigurations...

Toggle Breakpoint
Toggle Line Breakpoint
Toggle Method Breakpoint
Toggle Watchpoint

“s, Skip All Breakpoints
Remove All Breakpoints

Breakpoint Types

Q. External Tools

Ctrl+Shift+B

i “RL78G13_CG_Sample_e2s SimulatorDebug” , 4/ s “Debug” #441l.

12 “Run” 38

(%%WJ “@ 13” )

le?| Debug Configurations

Create, manage, and run configurations

CEX B3

type filter text
[©] C/C++ Application
€] C/C++ Remote Application
[c7 Debug-enly
] GDB Hardware Debugging
[t GDB Simulator Debugging (SH, RHS850)
il GHS Local C/C++ Launch
= Launch Group

> [t Renesas GDB Hardware Debugging

Fl LEEL=)tepne gy =i e g
RL78G13_CG_Sample_e2s SimulatorDebug

Filter matched 11 of 13 items

@

Name: RL78G13_CG_Sample_e2s SimulatorDebug
|2 Main
Project:
RL78G13_CG_Sample_e2s
C/C++ Application:

HardwareDebug/RL78G13_CG_Sample_e2s.x

% Debugger| = Startup| O] Common| % Source

Build (if required) before launching

Build configuration: |Use Active

() Enable auto build

@ Use workspace settings

Variables... ] [ Search Project... ] l Browse... ]
) Disable auto build
Configure Workspace Settings...
Apply Revert

| Debug I Close

13 “Debug Configuration”

R20AN0399CC0100 Rev.1.00
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RL78/G13 RBBERRBNASEG (BEHFE)

W IR ERE (S0 < 147 ), 3EF “Yes” , YRR T .

G

@ This kind of launch is configured to open the Debug perspective when it suspends.

This Debug perspective is designed to support application debugging. It incorporates views for displaying the debug stack, variables and
breakpoint management.

Do you want to open this perspective now?

Remember my decision
[ Yes ] [ No
1] . . . ”
[#] 14 “Confirm Perspective Switch
o oo ) |
File Edit Navigate Search Project RenesasViews Run Window Help
: I AT R el e e Quick Access :]gg\ﬁc/cﬂ
4 Debug 23] R b - % B & et € Y = O | oo-variables 13| 9 Breakp... !l Registers m\ Modules €7 Express... ¢® Eventp... []I0Reg.. = B
4 [ RL78G13_CG_Sample_e2s SimulatorDebug [Renesas Simulater Debugging (RX, RL78)] LotE| e F X% it v
4 [ RL78G13_CG_Sample_e2s.x [1] Name Type Value s
4 Thread #1 1 (single core) (Suspended : Signal : SIGINT:Interrupt)
|= start() at cstart.asm:78 0xd8|
o8 Ci/Users/hmU11250/Desktop/e2studio_4.3/DebugComp/r78-elf-gdb (7.8.2)
5 GDB server
< i ] » < »
[8) cstart.asm &2 = O B outline ({5 Project Explorer &3 =8
| 75 epooeeds MOVW  SP,#LOWW(_ STACK_ADDR_START) o Ble v
79 $ELSE  ; for CC-RL V1.09
80 MOVH  SP,LOWM(_stacktop) » (¥ RL7SG13_CG_sample_e2s
81 SENDIF
82
83 m
84
85
86
87 ;  MOVW  AX,#LOWW(_ STACK_ADDR_END)
88 S$ELSE  ; for CC-RL V1.8@
89 3 MOVW  AX,#LOWW(_stackend)
;99 S$ENDIF il
Al r
B Console 52 | (] Tasks i Consumpti... ¥ Renesas C... [§ MemoryU.. (O Performan... @ Profile &% Real-time... @ Trace (7 Visual Expr.. @& SmartBro o/ Problems () Executables [J Memory = O

o %% AEEHEE -0
RL78G13_CG_Sample_e2s SimulaterDebug [Renesas Simulator Debugging (R, RL78)] C:/Users/hmU11250/Desktop/e2studic_4.3/DebugComp/ri78-elf-gdb (7.8.2)

monitor set_io_access_width,RW,1,f8166,7l6a,fe174,f0la8, fola2, folad, fola6, f01a8, folaa, folac, folae, o100, folb2, folb4, folbs, folba, falbc, folbe, Fo230-Fo234, Fazfe, Fifea-fffo7, Fffoc-fffoe, FfFlo -
monitor set_io_access_width,RW,1, FFF1f-fFf27, Fffac, fif2e, FIF30-TFF32, FIF37-TFf3b, Fffda, FFfas, FFT48, Fffaa, FFTSa-fFf52, FIfe6-167, FITo2-fffoe, Fffad-fffas, fffasd-fffac, fFfbe-Fffbd, FFfde-fffdl
monitor set_io_access_width,RW,1,fffd3-fffda, Fffdc-fffdd, Fifes-fffef,Fiffe
Warning: the current language does not match this frase. 2
« i

& 15 A F |

34k, Simulator GUI )53 (W “BE 16”7 ), ERXAE HH, AT LB MCU fIAME ThRERTIZ1T .

& 16 “Simulator GUI”

R20AN0399CC0100 Rev.1.00 Page 10 of 32
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RL78/G13 RBBERRBNASEG (BEHFE)

7E “Simulator GUI” H1iE#E “File” >> “Open” . (=L “K 177 )

O fo-re] == |

Option  Simulator Window Help

New... 4 B W da] 7
Open..
Close
Save
Save As
TR -

17 “Simulator GUI” #fy “File” &

FETH CfF ik “G13_RSK_Board.pnl” , Jfsdi “Open” 4%4fl. (S0 “|& 18”7 )

P
o
@@- . b workspace » RL78G13_CG_Samnple_e2s » - - Search RL78G13 CG_Sample_e.. P |
_ T
| Organize v | New folder = 0 @
$¥ Eavorites * Name ‘ Date modified Type
B Desktop H settings 1/8/2016 11:55 AM File folder
Liv Downloads |1 HardwareDebug 1/8/2016 2:41 PM File folder
"5l Recent Places src 1/8/2016 11:55 AM  File folder
~| | || G13_RSK_Board.pnl 11/6/201510:47 AM  PML File |
[ Libraries
Documents
Ji Music
(&5 Pictures
B videos
"M Comnuter i ] | E

File name: G13_RSK_Board.pnl - | |YO Panel file(*.pnl) -
Open |v Cancel

18 £ “Simulator GUI” #fy “Open” XiEHE

R20AN0399CC0100 Rev.1.00 Page 11 of 32
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RL78/G13 RIBERRI NS (SZ61F8)
7€ Simulator GUI & 1, K HBL “1/O Panell” & H. (W “KE 19”7 )

X e &% RSKRL78G13 HELFE B Ak (1 £, vl LA AR Zhfg .

* SW1~SW3 (i)

o HLAZEE (BN

o FALFEL RN

* LEDO ~ LED3 (i)

© simulator GUL = b
File Edit View Parts Figure Option Simulator Window Help

T TIEEEELE

A 25 o

RE\OOOLOlAl2LA
78 nln] '
1/0 Panell E=nEcE =<
Py
AR
g LEDO ~ LED3
é i 52

v SW1 ~ SW3

19 1/0 @R

4151 e studio I E [, 4% F “Resumn” #%4 (B0, “ 207 ) , @17 5% B,

=

Debug - RL78G13_CG_Sample_e2s/src/cstart.asm - e2 studio
File Edit MNavigate Search Project Renesas Views Run Window Help

;=<J>v l;‘l@"%' umg DI i=
%5 Debug 2 b~ % @S || ~

4 [c7 RL78G13_CG_Sample_e2s SimulatorDebug [Renesas Simulator Debugging (RX,
a4 7B RL78G13_CG_Sample_e2s.x [1]
4 Thread #1 1 (single core) (Suspended : Signal : SIGINT:Interrupt)
= start() at cstart.asm:78 0xd8

20 “Resume” %A

R20AN0399CC0100 Rev.1.00
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RL78/G13 KEBE BN AL (BEHIFE)
MFEFFHHATHS, LEDO FF4aIA 4K, LED2 F1 LED3 MK (B0 “K 217 ) . LEDO HINERAR AT L f
P ASHEAT Y .
simulator [JFATIEE HLSEBR MCU B8, il A7 28 e AR G, I AET B2 LRD G INRI R 4 2 R A e As

TR A
21 LED A%k
KT HABIIRERIFER, S “2.3 VFHRCE” .
R20AN0399CC0100 Rev.1.00 Page 13 of 32
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RL78/G13 KEBE BN AL (BEHIFE)
1.5  SIZFT Simulator WAL E X4

T %A Ashfl e Simulator FLE SO, P 00 —ANET. A, TR
“RL78G13_CG_Sample_e2s SimulatorDebug.launch” /2 A Simulator #E £ [ & SC1F

280 AN F I EC B SO, $TIF “Debug Configurations” % 11, 458 27 “Renesas Simulator Debugging
(RX,RL78)” , #RJ5 M SR LEHE “New” o (S0 “& 227 )

N XM T, SCE4 0N “RL78G13_CG_Sample_e2s HardwareDebug (1)” , ] LMFZEAF X AL
4.

Debug Cenfigurations

Create, manage, and run configurations

| B

type filter text

yb
4

Configure launch settings from this dialog:
- Press the 'New’ butten to create a configuration of the selected type.
[E] C/C++ Application

= - Press the 'Duplicate’ button to copy the selected configuration.
[€] C/C++ Remate Application

Debug-only ¥ - Press the 'Delete’ button to remove the selected configuration.
| =
[£] GDB Hardware Debugging " - Press the 'Filter’ button to configure filtering options.

GDB Simulator Debugging (SH, RH850)
iy GHS Local C/C++ Launch
= Launch Group
. Renesas GDB Hardware Debugging Configure launch perspective settings from the 'Perspectives’ preference page.
RL78G132_CG_Sample_e2s HardwareDebug
> Renesas Simulator Debuggis

- Edit or view an existing configuration by selecting it.

Duplicate

Delete

~~

Debug Configurations

Create, manage, and run configurations

& Program not specified

EIEER

Name:l RL78G13_CG_Sample_e2s HardwareDebug (1) I
type filter text

%) Main . %5 Debugger| = Startup| & Source| ] Common
[E] C/C++ Application

[€] C/C++ Remote Application Project:

[c7] Debug-only RL78G13_CG_Sample_e2s
[t] GDB Hardware Debugging

C/C++ Application:
[c] GDB Simulater Debugging (SH, RH850)

ulay GHS Local C/C++ Launch
= Launch Group [

4 [c'] Renesas GDB Hardware Debugging
RL78G13_CG_Sample_e2s HardwareDebug

a J00ing (RX RIZ2) Build configuration: [Se\ect Automatically v]
i 5 * RL78G13_CG_Sample_e2s HardwareDebug (1)

I (@) Enable auto build ) Disable auto build

Variables... ] [ Search Project... I [ Browse... ]
Build (if required) before launching

@ Use workspace settings Configure Workspace Settings...

4| m 3

e e
Filter matched 11 of 13 items S

il
il

A
(‘_?/.

22 B ERCE X

R20AN0399CC0100 Rev.1.00
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RL78/G13 KEBE BN AL (BEHIFE)

B e
76 “Main” #2548 4T C/IC++ application (W, “& 23”7 ) .

MName: RL78G13_CG_Sample_e2s SimulatorDebug

% Debugger| = Startup| % Source| [ Common

Project:

RL78G13_CG_Sample_e2s ’ Browse... ]

C/C++ Application:
HardwareDebug/RL78G13_CG_Sample_e2s.x

’ Variables... ] ’ Search Project... ] ’ Browse... ]

Build (if required) before launching

Build configuration: IHardwareDebug v]
() Enable auto build () Disable auto build
@ Use workspace settings Configure Workspace Settings...

23 XHECE (1/3)

“Debugger” #rZEH, ¥ “Debug hardware” ##4 “RL78 Simulator” , & Target Device flif £, (=
)]_Ll‘ (13 E 24 ”» )

Mame: RL78G13_CG_Sample e2s SimulatorDebug

Main [i# Debugger). @ Startup| & Source| O] Common
Debug hardware: |RL78 Simulater «| Target Device: | RSF100LE E]

-GDB Settings | Connection Settings | Debug Tool Settings

4 Clock
Main Clock Frequency[MHz] 2.00 -
Sub Clock Frequency[kHz] 32.768 -

24 XHECE (2/3)

IR AEE E R TRE e, E7E “Common” #aZHhikd% “Shared file” , X AN& B A LRI
simulator K1iz47. (W “BE 257 )

Name: RL78G13_CG_Sample_e2s SimulatorDebug

Main | %% Debugger | = Startup &~ Source

Save as
() Local file
WRL78G13_CG_Sample_e2s Browse...
Display in favorites menu Encoding
[[] %5 Debug @ Default - inherited (UTF-8)
@ Other |150-8859-1
25 CHELE (3/3)
R20AN0399CC0100 Rev.1.00 Page 15 of 32
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RL78/G13 KEBE BN AL (BEHIFE)

2. BEHIEREMIBR
2.1  #hk

S FRH 3 T RSKRL78G13 [l fili A4 fic & 11117 o

MCU {#i ] RL78/G13 (R5F100LE 64 5| , TAFEZE T e .
s B ARG AP 20MHz

IR N AR A . 12MHz (SNOOZE A5 fdi FH D

B R4 8h:  32.768kHz 1)

SEBIFER EEIIREW T .

(1) LED [N (12 o7 [A1RE 5E I 2%

(2) PWM #iH

(3) Jkant

(4) XF SW % FIREHATTHEL GR350
(5) UART iEfE

(6) CSlilEfs

(7 1IC 1=

(8) DMA f%i%

(9) fEHLThfE (HALT. STOP. SNOOZE)

R20AN0399CC0100 Rev.1.00 Page 16 of 32
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RL78/G13 KBERB NG (BE61F2)
2.2 SIHECE
# 1 5|HECE
SIS 5|R% S| RIThEE
50 P26/ANI6 AD N\ (RVD)
21 P31/TI03/TO03/INTP4/(PCLBUZ0) Eding
31 PO5/TI05/TO05 HHE (TI03)
40 P16/T101/TO01/INTP5/(S100)/(RXDO0) Ji g (TO05)
PWM #ir (TO01)

35 P52/(INTP10) LEDO
36 P53/(INTP11) LED1
19 P62 LED2
20 P63 LED3
32 P30/INTP3/RTC1HZ/SCK11/SCL11 RTC
44 P12/SO00/TXxDO/TOOLTXD!... SAU/UART (BEfg#2IED
45 P11/SI00/RxDO/TOOLRXD/SDAQO...
58 P04/SCK10/SCL10 SAU/CSI
59 P03/ANI16/SI10/RxD1/SDA10 CSI10 (MFHO
60 P02/ANI17/SO10/TxD1 CSI20 (FKi%)
41 P15/SCK20/SCL20...
42 P14/RxD2/SI20/SDA20/...
43 P13/TxD2/S020!...
17 P60/SCLAO lc
18 P61/SDAAO ICAO (FKi%)
33 P50/INTP1/SI11/SDA11 Swi1
34 P51/INTP2/SO11 SW2
21 P31/TI03/TO03/INTP4/(PCLBUZ0) SW3
2 P43 FENLIhRE R IESE
3 P42/T104/TO04
4 P41/TI07/TO07
22 P77/KR7/INTP11/(TXD2) DMA f£i%
23 P76/KR6/INTP10/(RXD2) -RAM — P7
24 P75/KR5/INTP9/SCK01/SCLO1
25 P74/KR4/INTP8/SI01/SDA01
26 P73/KR3/S0O01
27 P72/KR2/S0O21
28 P71/KR1/SI21/SDA21
29 P70/KRO/SCK21/SCL21
o ORI S g

ZR 1 % RSKRL78G13 iy 2844,

LA 2 s EEL I ANR 35 B A R o
R20AN0399CC0100 Rev.1.00 Page 17 of 32
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RL78/G13

RIBERRI NS (SZ61F8)

2.3 EWIFER
2.3.1 LED A%k

fSEFH 12 A7 TE] B B 285 LEDO #EAT INERACEE, AR RV W DASK AR (A RATTE

LEDO B\ OFF (i fgit= “H” ), TE/74 12 fAraIfg e iy 28 R QINTIT) B o 4

12 {7 1] b 7 Bf 25 1 ) AR 4l ADC BB 284k, A ASE B 10 ~ 100[ms] (OV: 10[ms], VCC:
100[ms]) . AD {E{#7EF] uintl6_t 2:AUAF B “gADC_Result” .

AD B fir Ak PR fd R S5 45520 (INTRTC) , BA 0.5 fOIAIBR AT AD #454e. il RTCIHZ 51 a] LA

fifith RTC ) 0.5s.

*x 2 ADCHIIEE

IE

wE

8 fir

fish A AR

T 2 i i S5 AR 2
18 INTRTC

LS /SRy A"

e PR AE 2R B L A 2
$85E ANIO6 (%3 RV1)

LED [N RRIIHfA T B8
EREFHAT R P12

M simulator GUI ) “File” 328k “Open” , FTHF AR AR Je ob ftydan N/ B T AR S

“G13_RSK_Board.pnl” .
PTG, LEDO JFARIN k-

I A P AT 5 5 DA AR 1 o @ (omV) H}34 10[ms], @ (5000 Z£{%) I 100[ms].
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2.3.2 PWM i
{5 P 5 I 233818 0 AIIEIE 1, M TOO1 5] % H PWM.

JE R E N 1kHz (Ims AW , 2R DL 10%45 402 90% (10% 938 &) , ANA LUE FH 0%F0

100%.

52 IIWIGEE 2 10%, FRIET SW2 3017 10%. 1E 90%1 150 T iR A1) 10%. fCHEAE Bl 2 i g 2k v

¥ 2 iR E N 10%.
SW2 ] INTP2. INTP2 /=4 — Rk Wil ¥ — Ik LED2.

PWM B TE B A A B
EERR T PAT R B
4% “Simulator” SEELF “Timing Chart” , I Hi% T 2 44 .

HUEL “1& 267 B “Timing Chartl” % H, %&£ “Edit” 32580 “Select Pin” . £ “Pin Name” —#f~FIHA

“pP16/TI01/TOOL/INTP5” , H A “OK” .

M. Timing Chart1 =N EcE ==
Y 000§ 0.00 1§ 000 {3, [MainCik < [a -
|Pi.r1 Hame r i
Select Pin [zl
Pin Name: Analog: Function MName
: -8
3 - 0
4 "
5 Tn

& 26 “Timing Chart” &

ARG, /£ “Timing Chart” & L /R Re . B 5 I 3

AR E DR BOE AR RO AL E AR S B “Move markerA”

() fbric, ARSI Ims.

(¥t A “Move markerB”

R ERE “Edit” SR “Search” ThfE, AT LUK ARICHIAL B RS B EITHEEEE TR

=1

M Timing Chartl

=]

ol A BT R 2 P

¥ 571345600 § 572.345600 Y.YI 1.000000  §3,[msec - |x1/32 -
|I-‘:in Hame | . . Y. . ‘ . . "'I . . . ‘ . . . . -
F16/TI01/TO0] 1 ] ]
Search Data [
Fin MName: Search Data: VDirectiDn
Rising/Fallir + |;\ ° E::::Zrd
o _
3 R et
=l ; ——
27 PWM it
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2.3.3 Yk -k fan]
i F 52 i 281818 5, M TOO05 5| il i 53
JAHAN 1kHz (1ms EHD

W7D IR
5 PWM BRI EARE . Bl 1y “P05/TI05/TO05” .

M Timing Chart1 [=n Eoh (=<
¥ 645702400 § 46702400 ¥§  1.000000 Q‘lmsec v] [xuaz v]
|Pin Hame | Y bt

POS/TIOS/TCOS -

28 FiEME
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2.3.4 SRR TORBGHTIHE

A5 FH 58 IS #2358 3 %F SW3 (T103) 4% T 4T 3L

T ST BUE S E N 1, BRIE FE S A BGER 2t (NTTMO3) o b Ab 78 dhoxsf A5 B b AT s 1 -4k
B BUE RS uint1e_t RAURAR & “gEventCount” . THE LA IR B3] 0 CREAT LR HD -

BRI TN B % LED3.

FHA RN IR

M simulator GUI ) “File” S8k “Open” , FTHF AR SCHE e b flydan A/ B T AR S
“G13_RSK_Board.pnl” .

WRAEFE P IBATIRA T3 NN AR ) SW3, BEAT#IH4L, JF Hfi LEDS.
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2.35 UART &5
{iH UARTO #4T UART Jif5 .
INTRTC )% 0.5 BV RIE— DR, RIKFEAKIE “07 ~ “97 o “\r” Ml “\n” iX 12 75
TER R EHR 2 “2” B, iR . BIREIMEIRTE “2” DAMOZRR, SR h R,

% 3 UARTO Y% E

e w"E
B K 8 fir
FEIE N7 LSB
AR B o
AR A 1
BRER 19200 bps

UART [1JHf A IR :

EREFPAT LR P B 5.

Yot “Simulator” SEH “Serial” , st Ry,

HoR “Serial” W (B, “KE 297 ) . R OA EJERF “UART 07, — HE#E T il oIk 5 04
%K “Format” ¢4, #4T UARTO [ E .

Seriis o=
UART_0 fMainClk =
Time Send Data Receive Data Status
Format (UART) ==
Baudrate 19200 b
ps
Transfer Direction
) MSE first @ LSEB first
Data hit length g hd
x| )
Bl | Mo, Wait Data G Farmat '9 Stop hitlength
:
4
5
B Send
7
g Auto Send
9
10 i
4 L1} 2
29 “Serial” O (UARTO0) (1/2)
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HRREFE, 78 “Serial” & O AT LUE R MCU ZERIEEE. M “Serial” & 0 & B HE BoRTE
“Receive Data” —#%., (&JL “K30” )
i) MCU &% 1 F 58l , 724 M I X sk N R 550, I+ H S “Send” %4,

[ serils e

500 ms

Time Send Data Feceive Data Status

0 030 . . . .
I b Rk “z”7 (Ox7a) B, RIESHEAT.

[ NI NI

500 KiE “y” (0x79) K, KiEWE

El 0x7a -

EE4 0479

275 034

500 035

500 036

x|

O | Mo, ‘Wait Data i Format

All Clear

[ SR % 5 MCU o ]>'”'

Load

Sawe

Send

[

Auto Send

e =T = = BN B = R BN R FC R )

1 | »

[E 30 “Serial” ®O (UARTO) (2/2)
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2.3.6 CSI&fs

CSI10 /& F 58 7%, CSI20 /&M JE 54

CSI10 K i% O H WG E A& “gCSI10_TXBuffer” (16 F 544 e, k% T SW k&% 16
FATHIEIE . 16 FATHIVIGAME Y “CSI10 transmit” (15 MR + 45 R EdE 0x00) .

CSI120 W3 B (I BER RAES] “gCSI120_RXBuffer” (16 F 5 %40) fgErhgsrh . S8 3 i B it
16 775, MG rh a8 H T 4h 7 5 5 N B

%< 4 CSI10 1 CSI20 ;g &

= CSI10 HIZ E | CSI20 IR E
(S5 FRLIRAE IR
HEKSE 8 fir
Ik T LSB
K % U e Type 1
B} A 2 PRI Bl () U RON D)
BRE R 10000 bps —

CSI Bl b IR

R PUT R R T

YedE “Simulator” SEHY “Serial” , sk I g,

Tor “Serial” W (W K317 ) o FEH DA kR “CS1L107 , — HikFR T BIETE
HF “Format” ficHl, 4T CSI10 fILEL. 4K/, 75 “Format (CSI)” & M1/ T Aik#: “Repeat” .

] Serial2 B
CSL10 @ Mainck  ~ Format (CSI) 58
Time Send Data Receive Data Status © Master @ Slave
Transfer Clock 10 kHz
Transfer Direction
) MEB first @ LSB first
=] e Data bit length i -
Bl | Mo, ‘Wait Data i '9’
1 Diata Phase
5 All Clear @ MNormal ® Precede
j 3 Clock Fhase
° [ see ] - e =
7
8 Auta Send
9
10 N 2
4 i b
E 31 “Serial” @A (CSI10) (1/2)
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7E “Serial” & M/ T MAKIE LAF18EE (ESED - 78 “Serial” & 1, FHIESIFERT, HXET
“Serial” & i “Auto Send” %40,
BEEF, RSN AR 4T SW2 7] RLEE R MCU KR EdE. AR, Z e I B0 gt k%
P MCU ., fEZEFIFE, AR CSIL10 Bl 25 o

] Serial2 o= e
CSI_10 AN
Tirme Send Data Receive Data Status
i} 000 Oxd3
16000 000 053
16000 000 049
16000 000 031
16000 000 030
16000 000 020
16000 000 0474
16000 000 0472
16000 000 061
1E000 000 («Ee
1E000 000 Q73
1E000 000 O«Ed
16000 000 0«63
16000 000 Q474
16000 000 (s2e
16000 (=00 (=00
x|
ol | Mo, Wait  Data it Farmat
1 0 0x00
E All Clear
2
g
: [ seve |
!
] Send
7 =
1 [ m = Auto Send
32 “Serial” HO (CSI10) (2/2)
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(%JI_LI; « 33” )

RL78/G13

I “Serial” &I, #F “CSI_ 207 , siili “Format” #4011 H CSI20.

Format (CSI) @
H% EI@ @) Master @ Slave
sz B Mancik -
— o=l Transter Clock 10
— kHz
Time Send D ata Receive D ata Status
Transfer Direction
(21 M3E first @ L3Efirst
Data bitlength H] -
Data Phase
@ Marmal ) Precede
= r
ol | Mo, ‘“Wait Data it Format 9 Cl_DCK Phase )
@ Narmal ) Reverse
1 e
5 ‘ All Clear
s
H =9
33 Serial” @O (CSI20) (1/2)

TE “Serial” & I FAMARIERYE, WSS “Send” 4241, WA 1 NFIEE. R SE

“Auto Send” , MIKEfAMEIE. (S0 “K 347 )
T M “Serial” % 1 &% B B0E 7T LAZESEI 22 b 4% “CSI120 (gCSI20_RXBuffer)” Hiffiik. #&[A e? studio,
£ “Expression” HysinAs & “gCSI20_ RXBuffer” , AJ LA P M.

[ serial3 =B w

CSI_20 §#% hainClc =
Time Send Data Receive Data Status  Run  Window Help
o D3 0400 s A i - Q- i@ E g s iy G s e
£134584 0x53 =00 : : : : : : . ¥
8290946 049 000 Quick Access | B | BgC/C++ Debug | %] Code Generator
967300 0= =00 i |

x| Expression Type Value
g Mo ‘Wait  Data ’ Format | (& gCSI20_RXBuffer  uintB_t [16] Oxfef2e <gCS120_RXBuffers

1 1] 0x43 ar Add new expression

All Cl

sl o [ AiCen

3 1] Ox49 Load

4 1] 0x31 =

5 0 0x30 EJ

[ 1] 0x20

7 1]

50

9 1]

1m0

e oSSy .
s . e AT E “CSI10 transmit.”

()= Variables ©g Breakpoints !iii Registers mi, Modules €% Expressions 32 @® Eventpoints |i| IO Registers

= 8

EE & XR|CIH e -
1 gC5I28 RXBuffer -
ils:" ", A\ <repeats 11 ti
Detault:@xtet2e <gCSI28_RXBuffer:
Decimal: 1844278
Hex:@xfef2e
Binary:111111168111188181118 by
Octal:@3767456 Ad

I 2

34 “Serial” O (CSI20) (2/2)
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2.3.7 IIC @15

1 IICA0, HATHRFEERIE,

FERIE T SW2, Hiés IJB 1R & Hikik OxAO K%k 8 N5 ##h . 8 /715 I £ df 9{0x00, 0x11, 0x22, 0x33

0x44, 0x55, 0x66, 0x77}-

£ 5IICAOHIRE
=i CSII0 A& E
fEikERE LE<RE CF
A Hh b 0x10
FEIE 100000 bps
IC AT IR

ERE P AT IR S

EFE “Simulator” 3¢

B “serial” . eI g,

B “Serial” B@H (W “K35” ) . EEAOLELTIERE “IICA 07, —HERTHICIETE R
%K “Format” %41, #E47 IICA0 )W E . SR, 7 “Format (CSI)” & LA T Mk “Repeat” .

Serial4
ICA_D

[E=8 |EeR =)

[Slove ~| BiMainck -]

Time Send Data

Receive Data Statuz

(=LY

=

e B = N == B = - RS 5 B S FURN S R

Mo, Wait

mn

Diata

a Farmat -9
All Clear

m

Format(IIC slave) @

hatch Addr 1% m

WYTIR
@ 8 clock 8 clock
_OK
[V Repeat

Save

Send

Auto Send

& 35 “Serial” O (IICA0) (1/2)
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HHABIFET, TR TR LA SW2 BT LARIE] MCU 5% (1 A ik R &4 o

Mg bk — B A L ACK M2,
(i}ﬂ “E 36” )

FFORRRE NC B Z. BEi, WR4% T “Auto Receive” #4241, KIS I

[ serial4 [E=1EER =X
ICA_D [slave | W{mainck -]
Time Send Data Feceive Data Statusg
Seriald = START OK
H i EI@ ADDRESS 0K R[ Oxa0)
ICA_D [Slave =] ®mainck | ALK
1} (0=00
Time Send Data Receive Data Status ALK
START OK 1802 0=11
ACK
igEHESS ( 1803 0422
ACK
1802 0x33
ACK
1802 (O=44
ACK
1802 (0x55
ACK
1802 (OxEE
x| ACK
gl | Mo, Wait Data i Format 1802 D7 ke
1 STOP OK
2 All Clear
x|
3 | ol | No. Wait  Data - Format
4 3 1
: :
: B \ 1
q 6 Receiva
7
m_ 2 8 Auto Receive
4 m -
7 FTLI="
E 36 “Serial” @O (ICA0) (2/2)
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2.3.8 DMA f&3%
M RAM 3| SFR i#17 DMA 1%3%.

FALIAIRNT RAM Hiht, ST AFER € R 16 5 FEAIRE A . RAM IHJ4GR1E (16 775D N

{0,'1,2,'3,'4,'5,'6",'7,'8,'9, &, b, 'c", 'd, e, T}

% F 5 B 22 FIEIE 2 VRN IRIRG e i) 8%, [BIBEA (6] % & A 1000[ms]. 1£i% 16 MNF T Er24E INTDMAO b,

R AR A AL B A BRI A i, FHREEAT 16 7 I fEIE

% 6 DMAC HYig &

e w"E
RAM Hiik: Oxfeffo (ARAGAE Bl b il B 4 &)
SFR Hi3ik P7 - 0x000fff07
FEIEAN 16
il R 155 INTTMO2
P7 RN IR

7t €% studio ff] “Expression” H¥RAN “*(char *)OxFFO7” o & B MAATHIE LT, (EA S k%

“Real-time Refresh” . ZEAMHIL “R” BiFRRENEHER. (S0 “EH37 “)

olm =
Run Window Help
BRI HE-0-@ridE v e e
Quick Access %‘| B o/c+ % Debug =% Code Generator
(x)= Variables ®g Breakpoints i} Registers m) Modules €' Expressions i  o® Eventpeints i”| IO Registers = 04
EE| % X %[ -
n Ty Name : *{char *)8xFF@7 -
= Details:43 '@’
R *(char *)oxFF07 char 480" Default:48 '@’
O NEW exXpression Decimal:43
Hex:@x38
Binary:110686
Octal:ece

37 P7 WY&
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2.3.9 FHLIhEE
%N SW1, HERBHSHLIhEE I — MR,
R P41 ~ P43 YE.

=7 1IBEKX
P41 P42 P43 EBER MR

H L L HALT #5X %~ swi
L H L STOP #i5{ #%F Swi
L L H SNOOZE ##={, A/D #4551 =200
IR LA T CRMfEiE )

Pt AN 2

)

¥R SW1 (7745 INTPL R ) fifks HALT. STOP #x.

SNOOZE #ix(H, INTRTC /E Afih &k 3E(T AD ##t (CPU fRFFHFIL) o ##ss B =200 i, W E /=4
Wr, FFAEH B AE R SNOOZE =,

TEIE 21T Wi, LED1= ON. UiR#F 2| H A —Fiirf, LED1=OFF. 54k, LEDO. LED2. LED3
t#i¢ OFF, Jff¥ 1k 2.3.1~2.3.8 [fiZ1T-

RENLINRE R AP 2R

TERE P PAT R B 2 .

%P “Simulator” SZHfY “Signal Data Editor” , EE%S‘;‘?T‘”’& F&4

IR “Signal Data Editor” & H (B0, “& 38”7 ) . i&H “Edit” SEHH “Select pin” . £ “Pin Name”
—RERBENE=AS 4. “PALTIO7TITO07”  “P42/TI0AITO04” FI “P43” .

1% Signal Data Editor1 == | s
Rlunck <
Mark||wait ||
|T—|— Select Pin (=30
Fin MName: Anglog: Function Name:
T PATI0TO07 -l &= 4
2 P42/TIN4TO04 ~ [ —_
e o
4 o
: In
: ok
[¥] 38 “Signal Data Editorl” &0 (1/2)
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¥ P41~PA3 % E “100” , #AJA A “Start Signal Input” #%41. (L “KE 39”7 )
2 P14 ~ P43 NEINFIE LT, G042 N N AR Y SW1, # R 8 HALT #:0. “010” W, N
STOP#%z, “001” i, & SNOOZE #ix .

% Signal Data Editor1 = | ===
& ManCk -

| |Mark |Wait, P41/T|P42/T|P43

1 ]

39 “Signal Data Editorl” &0 (2/2)

N TR RS, EERP AT, JFRAERF G NEIE M E. (S0 “E407 )

[S] cstart.asm [ r_main.c &2

/* Add one instruction delay */
= —

NOP( )3

/* Enter HALT mode */

HALT();

/* Add one instruction delay */

NOP ()3

/* start all function.*/
start_function();

40 FBFZEIERALE (HALT B
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3. &EHL

RL78/G13 A " F it iifFks (ROIUH0146C)
CECHT A1 M Ef 5% 7 T S

BORLE BB B
CHOBT {5 515 AR S H 74 0T _EEAS)

AR ETTMEAETO

i F - 32 0
e  http://www.renesas.com/zh-cn/

Lasii
e  https://www.renesas.com/zh-cn/support/contact.html
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FmlERNBEEER

RSO TR BUITAT 7 B AE T IN (E S 07 AT o A7 50 Il B Y I FRE T i 2
IESCe BeAh, WRAEICE B AT IIESCH 25 2 4k, i LLESCh .

1o RAERI 51 RRE Ak E
(R YRR 5 L SO R S I A B AT AR B
CMOS /™ i RN 5 | BT BT — BN i BT WERAE T BR PR N Is AT AR AT A5 1A, i TS B
e, AMINLSHABIEE R, 72 LSIN ™ AR 5B IR, 1] BER U A T M5 D2 iRsh 1.
AU G, THEIRIESCH ARSI AR 3R 2T AR BE .

2. LR ALBE
[A =) = Ak A ERAS
TWHLR,  LSHP 8 s Ah T AN R A, A7 s R A 5 IR AN o T8 Ik AN R A 5 | et
FEREEAT R, B R RGBT, RBEARIE S IR A
FIRE, AU P90 E S A T e 7= S HEAT SAEINE,  MOE R BIA B A AR I e U TR, AR
ARG IR o

3. AMbAFEUORBEMhE  (DREFDXO
R ZEAr Rl CERBH DO
FEHLHE DI, AR BOR R R DI REd RERO PR Bl CORBE XD o DR OV RAIE A7 BIOX L8t bk Iy
34T, PrUAAREX R CORET XD FEATAEHL

4. KT
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TERRFISAT TR O By, T 7E SE D)3 R I Bl RS 2 Ja EAT o SAEI, 730 Ik 456 FH A4 % 2
(EEAMRYR G B MBI HEIT I RS, DAENB R R G RN b, HREF
BT, VI A AN IR A (B AN IR FH ) I RRET,  7E B ) I o R S
TR U4

5. KT A2 5
(Y A A RS 1™ fh N, G0 AN RS AT R G vP o it
B [ SRR R Bl W Ry i S AN, T B ROM . AR SEAN ], AR RS v
WA IRFPE(E . SOPEZR PR MR A i, e PR RN R A AN o BRI, AEAR AN A Y 5 17 b I
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Notice

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
use of these circuits, software, or information.

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
others.

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

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
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.

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 use of
Renesas Electronics products beyond such specified ranges.

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 di fficult,
please evaluate the safety of the final products or systems manufactured by you.

8. Please contact a Renesas Electronics sales o ffice 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
no liability for damages or losses occurring as a result of your noncompliance with applicable laws and regulations.

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 militar y, 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
regulations and follow the procedures required by such laws and regulations.

10. It is the responsibility of the buyer or distributor of Renesas Electronics products, who distributes, disposes of, or otherwise places the product with a third part y, 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
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 o ffice 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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