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This application note is a migration that explains how to modify RL78/G14 software for use as RL78/G1F software.
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RL78/G1F

RL78/G14 Software Migration Guide

1. RL78/G1F and RL78/G14 Functional Comparison

Tables 1.1 and 1.2 provide a functional comparison of RL78/G14 and RL78/G1F group MCUs. The RL78/G1F group
is upper-function compatible with the RL78/G14 group. RL78/G14 software can easily be used as RL78/G1F software
by confirming pins used and availability of each function channel, making the changes required for only the parts that

differ.

Table 1.1 RL78/G1F and RL78/G14 Functional Comparison (1/2)
Item RL78/G1F RL78/G14
Pins 24 to 64 pins 30 to 100 pins

CPU architecture

RL78-S3 core

«—

Memory

Code flash: 32K to 64KB
Data flash: 4KB
Internal RAM: 5.5KB

Code flash: 16K to 512KB
Data flash: 4KB, 8KB
Internal RAM: 2.5K to 48KB

Clock generator

CPU operation frequency: 32MHz
max.

High-speed on-chip oscillator
(select from 1MHz to 64MHz)

Timer array unit

4 channels x1 unit

4 channels x1 to x2 unit

1 channel

Timer RJ —
Timer RD 2 channels —
PWM option unit yes no
(Timer RD output cut-off option

function)

Timer RG 1 channel —
Real-time clock 1 channel —
12-bit interval timer 1 channel —
Clock output/buzzer output 1 channel —
controller

Watchdog timer 1 channel —

A/D converter

8 to 17 channels

8 to 20 channels

D/A converter

1 to 2 channels

0 to 2 channels

Comparator

2 channels  *function expansion

Selectable reference voltage:
Internal reference voltage (256
variations)

Internal reference voltage (1.45 V)
External pin reference voltage

2 channels

Select either internal reference
voltage (1.45 V) or external input
as the reference voltage.
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Table 1.2 RL78/G1F and RL78/G14 Functional Comparison (2/2)

Item RL78/G1F RL78/G14

Serial array unit CSl: 3 to 6 channels CSI: 3 to 8 channels
UART: 3 channels UART: 3 to 4 channels
I2C: 3 to 6 channels I2C: 3 to 4 channels

Serial interface IICA 1 channel 1 to 2 channels

DTC 30 to 33 sources 31 to 39 sources

ELC 21 to 22 types 19 to 26 types

Others Timer RX, Programmable gain -
amplifier (PGA), IrDA

Note: “« “indicates same function; “- “ indicates not available

2. Modification Steps
This section explains in detail how to modify G14 for G1F. The following is the basic sequence.

Software Migration Steps

Start

™
NI

(I Confirm operation conditions
Confirm operation clock supply voltage and
all other G14 operating conditions.

@ Confirm hardware configuration
Confirm differences between G14 and
G1F operating environments.

|
(@ Modify software
Create G1F project in CS+.
Output program based on contents from steps 1
and 2, using the code generation function.
Copy G14 program to G1F program.

/ End

For a detailed example, refer to RL78/G14 Timer RD (Reset Synchronized PWM Mode) CC-RL (document
RO1AN2506EJ0100, referred to as RL78/G14 Application Note, herein). The Application Note explains how to modify
the G1F program with the G14 program. RL78/G1F hardware is configured to support the RL78/G1F target board
(YQB-R5F11BLE-TB) CPU bhoard mounted on R5F11BLE.

RO1AN2908EJ0110 Rev.1.10 Page 3 of 14
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2.1 Operation Confirmation Conditions

Confirm the items listed in Table 2.1 Operation Confirmation Conditions of the G14 Application Note and compare
RL78/G14 (R5F104LEA) with RL78/G1F (R5F11BLEA) mounted on the G1F target board. The comparison should
confirm that the contents of G14 can be used for RL78/G1F.

G14 Application Note: Table 2.1 Operation Confirmation Conditions

Item Description

MCU used RL78/G14 (R5F104LEA):
64-pin ROM 64KB, data flash 4KB, RAM 5.5KB

Operating High-speed internal oscillation clock (fioco): 16 MHz (typical)
frequency CPU/peripheral hardware clock (fck): 16 MHz
Operating 50V (29Vto55V)
voltage LVD operation (Vwo): 2.81 V at rising edge / 2.75 V at falling edge in rest mode
RO1AN2908EJ0110 Rev.1.10 Page 4 of 14
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2.2

Hardware Configuration Confirmation

In this section, we compare the hardware configuration of the G1F target board (YQB-R5F11BLE-TB) and the
details shown in Figure 3.1 Hardware Configuration in the G14 Application Note.

PWM output pins P10 to P15 can be used on the G1F target board in the same manner as described in the G14
Application Note. Even the pins settings can be diverted as is. Pins P137, P62, and P63 (not used in the G14
Application Note,) are connected to the G1F target board’s switches (SW) or LEDs. The functions of these pins are not
used, and are set as follows: P137 set to input, P62 and P63 set to H level output (LED off).

VoD

VoD

EVbbo

Vbp

—

REGC

EVsso

Vss

77T

RESET

RL78/G14

P10/TRDIOD1
P11/TRDIOC1
P12/TRDIOB1
P13/TRDIOA1
P14/TRDIODO
P15/TRDIOBO

P40/TOOLO

T

——p» PWM output 3 counter-phase output
——p PWM output 2 counter-phase output
——p» PWM output 3 normal-phase output
—— PWM output 2 normal-phase output
—» PWM output 1 counter-phase output
—p»> PWM output 1 normal-phase output

4—» Used for on-chip debug

From G14 Application Note: Figure 3.1 Hardware Configuration

VoD

VoD

Voo Vob  Vbp

EVDDO

10k

VoD

Hjﬁ

REGC

EVsso

Vss

RESET

P62

RL78/G1F P63 |

P137/INTPO I

P10/TRDIOD1
P11/TRDIOC1
P12/TRDIOB1
P13/TRDIOA1
P14/TRDIODO
P15/TRDIOBC

P40/TOOLO

T

——p PWM output 3 counter-phase output
——p PWM output 2 counter-phase output
—p PWM output 3 normal-phase output
—— PWM output 2 normal-phase output
—» PWM output 1 counter-phase output
—» PWM output 1 normal-phase output

L g—p Used for on-chip debug

G1F Target Board Hardware Configuration

RO1AN2908EJ0110 Rev.1.10

Jul. 21, 2016

RENESANS

Page 5 of 14



RL78/G1F RL78/G14 Software Migration Guide

2.3 Software Implementation

The following steps must be taken to change the software in CS+.
- Change the microcontroller in the existing project, or create a new project.
- Generate code (common/clock generator, port functions, timer RD, power supply circuit)

- Add user program (main, r_tmr_rd0_interrupt).

231 Change microcontroller

Open the r01an2506pwm project in CS+ for CC. When creating a new project, make sure you select the
microcontroller.

oot | FEL X BBd|0 o 68 8
SSHSHE mMBER 8 5

Project Tree 3 x

A o
¢ @ 3 @ @ r01an2506_pwm Property
- f01an2506 pwm (Project) e

% FOFLOALE Microcontroller) (01202506 pwm i
) Pin Configurater (Design Tool) Bbsolute path C¥Users¥a5012175¥ Desktop¥ Workspace¥CS+¥r01an2506_pwm¥rd1and|
Code Generator (Design Tool) © License
A, CC-RL (Build Tool) i Notes
RL78 Simulator (Debug Tool)
Program Analyzer (Analyze Tool)

Next, right click R5SF104LE microcontroller in the project tree, and then Change microcontroller.

Project Tree

: @ 2| [E

- ¥ R5F104LE Property
=-| 1 01an2506 pwm (Project) 4 File Information

W _RSF104LE (Micro _
/ﬂ Pin Configurator % Change Microcontroller... ath

B_;i Code Generator (| 7% ler Information
..... 4, CC-RL (Build Tool i roller name
RO1AN2908EJ0110 Rev.1.10 Page 6 of 14
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Select R5F11BLE(64pin) and press OK. This completes the sequence for changing the microcontroller.

Change Microcontoller e —

Change microcontroller to:

1 (Search microcontroller)

S-S

- REF11B7C(24pin) %
- R5F11BBC(32pin)
3 R5F11BCC{36pin)

Product Name:RBF11BLE -
| Intemal ROM size[KBytes].64
| Intemal RAM size[Bytes]:5632

-~ R5F11BGC(48pin)
- R5F11BLC(B4pin)
2% RL78/G1F (ROM:64KE)
-4l REF11BTE(24pin)
2§ R5F11BBE(32pin)
-2 R5F11BCE(6pin)

&4 R5F 1 1BLE[64pin)
&% RL78/G1D (ROM:192KE)
- ¥ RL78/G1D (ROM:128KE) L

[m]

T —

2.3.2 Generate code

Next, update the 1/0 header file for RL78/G1F (R5F11B). Right click CC-RL (build tool) to execute Generate 1/0

header file.

Project Tree

' Property |

A
2 @8 @ 4, CC-AL Property
=-|f} r01an2506 pwm (Project)* + Build Mode
I Jer) Build mode
A, dToofrl —
ToTor » uild Project F7
' Program Analyze @ Rebuild Project Shift+F7 Path

- File ;
£} j!l @ Clean Project nfarmation
"} Setto Default Build Option for Project jolder .
'ons(for Compile)

1;[‘ Import Build Opticns...
int! SEI £ g
[|I:£‘ Generate [/O Header File

Property

Now, create the source for each function setting using the code generator. Select Code generation and click

Peripheral functions. Make sure to set the common/clock generator.

After completing the Pin assignment, set the following as necessary: Clock setting, On-chip debug setting, Reset

source confirmation, Safety function setting, and Data flash.

+ Pin assignment

This register redirects the function pins. Since these won’t be used here, press Confirm without changing the settings.

Project Tree Rl | Property }:ﬂ Peripheral Functions | (=[]
: @ A2l@E =7 : o :
G Genentecode LB DB BOOEDHN B S BT DL# & D
=/ f§ r01an2506 pwm (Project)* —
: P u Fin assignment |Clocksetting | Block diagram | On-chip debug setting | Confirming reset source | Safety f | Data flas *
Code Generator (Design Tool} - Fin i setting
Cnce the pin assignments have been ficed it is not possible to change them later. E
A new project must be crested to change the settings.
' Program Analyzer (Analyze Tool) | 4
[ File I ’ Fix settings ] I
RO1AN2908EJ0110 Rev.1.10 Page 7 of 14
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+ Clock setting

The screen shown below is for setting the CPU operation clock. Based on the G14 Application Note,
select High-speed main mode as the operation mode, High-speed on-chip oscillator clock as the main
system clock, and 16 MHz as the frequency.

Project Tree rx Property j_y Peripheral Functions™ [=[2¢]
t @ 8@ = — . = - 7 ’
| GenerateCode | % i 6 ) ) ) D A5 ) @ G gk A T wE LB 2o @l g

1 Pin View - -
4 t | Clock sefting !
tration mode setting

||| High-speed main mode 4.0 (V) < VDD £55(V) () High-speed main mode 3.6 (V) < VDD £ 5.5 (\II @ High-speed main mode 2.7 (V) < VDD < 55|| L

Elock diagram | On-chip debug setting | Confirming reset source | Safety functi | Diata flash | it

& Common/Clock Ge) ||| }ighspeed main mode 24 (V) < VDD <55(V) ) Lowspeed mainmode 18 (V) VDD <55(¥) ) Low-voltage main mode 1.6 (V) < VDD £ 55

& Port Function
Tirner Array Unit n system clock (fMAIN) setting
Timer RJ @) High-speed OCO fIH) I © Highspeed system clock f11X)
Timer RD h-speed OCO clock setting
Timer RG I F 16 (fHOCO=16, iH=1 MH I

' Timer RX el ( = M
i..W’ Real-time Clock h-sneed sustem clock setting

+ On-Chip debug setting
Either setting is acceptable. For this program, please keep the same setting as used in the G14 Application Note (Use).

Project Tree X | 7 Property | S5 Peripheral Functions® =[]
: ©3 @ = :
> 5] GenerateCode | - S ) ) B B @D B ) 8 S dh M T oHfE E DD o @ O
=% Pin View - B -
.| Device List View | Pin assignment | Clock setting | Block diagram| On-chip debug setting |Conﬂrming reset source | Safety functions | Data flas *

On-chip debug operation setting

RRM function setting

m

----- & Common/Clock Generator
[]---tf".H Port Function

(- W Timer Array Unit & lke==d @ Used i
""" & Timer RJ Trace function setting

- W Tirer RD () Unused ©® Used

..... & Timer RG ] ]

_____ W Timer RY Security 1D setting

Use Security 1D
Security ID (00000000000000000000

..... W' Real-time Clock
..... &7 12-Bit Interval Timer =
e .; Clock Output/Buzzer Outpur Security |D authentication failure setting
..... @& Watchdog Timer
..... W A/D Converter
. DfA Convertor

() Do not erase flash memory data
I @ Erase flash memory data I

+ Reset source confirmation

Either setting is acceptable. Although not used in the G14 Application Note, setting this to Used/Unused enables the
project to output a function that confirms the reset sources. (Setting not required).

« Safety function setting

Either setting is acceptable. This is not used in the G14 Application Note. (Setting not required).

- Data flash

Either setting is acceptable. The default setting is access disabled. Not used in the G14 Application Note. (Setting not
required).

RO1AN2908EJ0110 Rev.1.10 Page 8 of 14
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Set the peripheral functions next. Settings are executed based on the G14 Application Note peripheral functions and
hardware. The following describes the Port function setting, Timer RD and Power supply detection circuit.

« Port function

First, confirm the hardware configuration on the G1F target board. You will find switch input and LED port control pins
have been added to the G14 operation environment.

Switch input port (P137) setting
This is an input-only port. Because this is not used in the G14 Application Note, either Unused or In can be selected.

Project Tree BX | Property | &5 Peripheral Functions® \—
t @ 8 & .
}J Fo| GenerateCode | %L i ¢4 ) &) &) & ] 8 09 o8 G AWM T oo R D0
E|-- Pin View =
1 Device List View | Portd | Port1 | Port2 | Port3 | Porté | Port5 | Port6 | Port7 | Port12] Porti3 | Portis |

{w Device Top View -P130
Peripheral Functions | @ Unused @ Out
& Common/Clock Ge -P137

@ {Port Function; @ In

i_\. Tiwmmme feeane | laid

*Example shows Do not used selected.

LED port control pins (P62, P64) settings
Because these are not used in the G14 Application Note, either In or Out can be selected. In the following example,
Out and Output 1 are selected to turn the LED off.

Project Tree o X

: @ 2@

3 v %] GenerateCode | 2% 5 ) &) @) @ @ [ &) ) & & M J #f & L0 @ ¢
= In View -

2 Device List View Porﬂ}ll Port1 | Pori2 | Port3 | Pori4 | Ports | Port6 | Pori7 | Port12 | Pert13 | Porti4 |

.. Device Top View -Pel

a;;;’ Perlpheral Functions [ @ Unused © In @) Out
----- ig’ CDmmDn/CIock Ge - P61
i @ Unused ) In @ Out
- e Tlmer)'-\rray Umt _Pg2
""" W TimerR) @ Unused @Ol | @ Out Output 1
[]---'l.. Tirmer RD =
..... & Timer RG . - =
_____ © Timer RX © Unsed  © In | @ Out Output 1
..... Wl Real-time Clark

Note
The PWM output (P10 to P15) is set under the Timer RD tab.

RO1AN2908EJ0110 Rev.1.10 Page 9 of 14
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+ Timer RD
Select Timer RD, and then select Reset synchronous PWM mode under the Timer RDO tab.

= Property | £ Peripheral Functions™

Project Tree o Xx

A ]
° ®3 £ %] Generate Code | ™ £ () ) ) &)
= % Pin View |
_____ ﬁ Device List View I M Timer RD 1 |
- ﬁ Device Top View Functions | Setting |
H;’iﬂ Peripheral Functions |
- @& Common/Clock Ge ) Unused

f Port Function

o9 Timer Array Unit ) Input capture function

W Timer RJ () Output compare function
- iTimer RD: I () PWM mode {up to 3 PWM outputs)
----- &' Timer RG

) PWM mode fup to & PWM outputs)
- @
_____ W Real-time Clock I Reset synchronous PYWM mode I
..... ' 12-Bit Interval Time (") Complementary P\YWM mode
- Clock Qutput/Buzz: ) PWM3 mode

i~
e Y N -

----- B Timer RX

m

RO1AN2908EJ0110 Rev.1.10 Page 10 of 14
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Timer RD operation settings

Go to the Setting tab to set Timer RD specifications.

Count source setting/internal clock setting
This program uses the internal clock set to 16MHz.

TRDO count setting

To continually output PWM, select Count operation: Continue TRDGRAO compare match.

Register function setting

Select buffer operations for each DUTY setting register.

PWM output setting
PWM period 200us

PWM1 output active level width: set to 25% (50us)
PWM2 output active level width: set to 50% (100us)
PWMS3 output active level width: set to 75% (150us)

Output level setting

Inverted output level: set Initial output “L”, active level “H”

Non-inverted output level: set Initial output “H”, active level “L”

Project Tree 2 X

8 @ 3| &

¥4 Property E,_EJ Peripheral Functions™

]

=/ 7% r01an2506 pwm (Project)*

.. R5F11BLE (Microcontroller)

Code Generator (Design Tool)

A Pin View

;,;,J Peripheral Functions

----- Qﬂ: Common/Clock Generator
[]---f Port Function

- W Timer Array Unit

- TimerRJ

imer RD'0
&' TimerRD1
-0 Timer RG
..... W Timer RX
..... & Real-time Clock
..... W 12-Bit Interval Timer
- Clock Qutput/Buzzer Qutput
..... f Watchdog Timer
..... ' A/D Converter
[-% D/A Convertor
[#-® Comparator/Programmable ga
[ W7 Serial Array Unit
..... W Serial Interface ICA
..... W' Data Transfer Controller
..... W' Event Link Controller
..... W Interrupt Function

..... W Key Interrupt Function

..... W' Voltage Detection

E;,...;;,f Code Preview

..... A, CC-RL (Build Tool)

| | ==, RL78 Simulator (Debug Tool)

..... T) Program Analyzer (Analyze Tocl)
[ File

----- ﬂ Build tool generated files

Continued on next page.

'f;j Generate Code

L8000 00NN RN MST S @ 0

Timer RDO | Timer RD 1]

Functions | Sefting

Count source setting

@ Intemal clock

Internal clock setting

) Auto @ fCLK
0 fCLKZ2™3 0 fCLK/Z2™s

External clock edge setting
@

TRDO counter setting
Counter operation

Register function setting
TRDGRCO

TRDGRDD
TRDGRC1
TRDGRD1

Pia/M output setting
PWM period
Active level width of nomal-phase (PWM1 output)
Active level width of nomal-phase (PWM2 output)
Active level width of normalphase (PWM3 output)

Output level setting
[T] PWM period output initial level
Mormalphase output level

Counter-phase output level

) TRDCLK input

@ fCLKS2
© fHoCO @

0 fCLK2™2

Count continues at TRDGRAD compare match

Buffer register of TRDGRAD -
Buffer register of TRDGRED -
Buffer register of TRDGRAT -
Buffer register of TRDGRET -

100 ps - (Actual value: 100)
25 (%) (Actual value: 25)
50 (%) (Actual value: 50)
75 (%) (Actual value: 75)
Low

Initial output "L", active level "H” -

Initial output "H”, active level "L” -

RO1AN2908EJ0110 Rev.1.10
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Pulse output forced cutoff setting
This function is not used and does not need to be set.

PWM option unit setting
This is an expansion unit for G1F. As it is not used for G14, it does not need to be set.

Interrupt setting

Set the interrupt source to be used as INTTRDO.

Select Enable TRDCRAO compare match interrupt to use interrupts during the PWM period.
There is no priority specification for INTTRDO. The default is Level 3 (low priority level).

Project Tree X | %9 Property | 4 Peripheral Functions®
e

& =
¢ @ 8|3 N ey = - -
e ] Genenteoe LMD ODDOABNRAI NS EATE F D
j * . " -5\
B0 4n. m (roje Active level width of normal-phase (PWM3 output) 75 (%) {Actual value: 75)
% R5F11BLE {Microcantroller)

Y Code Generator (Design Tool) Output level setting

= / ;‘F gl:v\’i\ie List View [T PWM period output initial level Low
Device Top View Nomalphase output level Initial eutput "L", active level "H” -
Peripheral Functions Counterphase output level Initial output "H", active level "L -
f Commeaon/Cleck Gener X
. é: Part Function Pulse output forced cutoff setting
&/ Timer Array Unit [] Enable forcad cutoff by ELC event input
- T [] Enable forced cutoff by INTPD low-eve! input
W Timer RG Forced cutoff disabled
W Timer RX PWM1 nomalphase Forced cutoff disabled » PWM1 counterphase  Forced cutoff disabled -
W8 Real-time Clock PWM2nomalphase  Forced cutoff disabled + PWMZcounterphase  Forced cutoft disabled .
.l 12-Bit Interval Timer — -
& Clock Output/Buzzer C PVWM3 nomal-phase Forced cuteff disabled ~ PWM3counterphase  Forced cutoff disabled -
il Watchdog Timer P\wM Option unit setting
& A/D Converter @ NO cutoff source
" D/A Convertor © INTPQ pin input () Evert input from ELC
&' Comparator/Programr| - —
W Serial Array Unit Rising edge/Falling edge Hardware
..’ Serial Interface ICA Immediately relezse
W' Data Transfer Controlle
W' Event Link Controller
&' Interrupt Function
W' Key Interrupt Function Farced cutoff disabled

&' Voltage Detection

¢ Forced cutoff disabled Farced cutoff disabled
-z Code Preview
.y, CC-RL (Build Tool) Forced cutoff disabled Farced cutoff disabled
.z RL78 Simulator (Debug Toel)
B P Analyzer (Analyze T
jl F‘rluegram nalyzer (Analyze To Enable TRDGRAD compare match intemupt [”] Enable TRDGRAT compare match intemupt
able compare match intemupt able compare match intemupt

|1 Enable TRDGRED h || Enable TRDGRE1 h

[7] Enable TRDO overflow intemupt [] Enable TRDA overflow intemupt

INTTRDD priority Low -

I

+ Voltage detection circuit
Select Reset mode and 2.75 V as the detection voltage (rising edge 2.75 V, falling edge 2.81 V)

Project Tree X | = Property |E§J Peripheral Functions™
8 @ 3@ = _— =
— %] GenerateCode | & i () & &) D O 3 4 g by, g Am P oo LE
EJ;? I::Z: :ID ji Low voltage detector operation setting
& Timer RG o) Unie=s @ Used
. Timer RX Operation mode setting
W' Real-time Clock
! 12-Bit Interval Time SIS St mode
[ Clock Qutput/Buzze
f Watchdog Timer | Lo
- A/D Converter ) Intemupt mode
- DfA Convertor fo
EZI-"":' Comparator/Progra Voltage detection setting
D'"-__ SerfaIArrayUnlt Reset generation level (VLVD) I A ‘1}
.0 Serial Interface ICA
.. Data Transfer Contr e
.7 Event Link Controlld = 1.73
... Interrupt Function 163
ISERIS0E PSSR S
.
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2.3.3 Add User Program

Most of the functions used in the G14 Application Note were created with the code generation function. This section
shows how to change the main program that includes the user processing and the interrupt program.

Change main program
The user program is added to the main routine generated with the code generator in the G14 Application Note. Copy
the targeted program section into the G1F main program.

G14 Appllcatlon Note main GlF main

[t tlnnnn [ SIS T - I I . 15, G [ lannalb Ly 2 il nnflnrnalEinnn (oo i, i W i
43 [/ Start user cede for pragma De not edit comment generated here 79 43 nnnxxx*xnxxxxnxxxxxxnnnxnxxx*nnxxxmmnnxxnnnnnnnn
44 |/ End user code. Do not edit comment generated here #/« 44 |/ §tart user code for pragma. Do not edit comment generated here /¢
43 |< 45 |/ End user code. Do not edit comment generated here #/¢
46 [Frrsrrsrrn i R R e R e s e n e sl 46 [«
47 lGlobal variables and functions«< FE TR s P e R e L e RS R R AR e LS E SRR E S e ST
48 xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx ‘-18 G'Dba‘ \"ariables and functions(_l
g il LagtlucergcadeNfiongle lob alLRoNno ediigc onnenigeane o ted el I s s e et L s KL B e L SR S LS R
80 |/% End user code. Do not edit comment generated here #/¢ 50 |/% §tart user code for global. Do not edit comment gzenerated here /¢
gé wvoid R_MAIN UserInit ivoid);« 51 |+ End user code. Do not edit comment generated here %/«

< 52 [«
53 |Freererenrenennneonennenennenneneeneseeneneoneneeseeneeneseereeeess il 53 void R_MAIN UserInit (void);«
54 [+ Function Name: main< R R R R R R R Ry R et R e R R e e E e e L e 2T
85 [ Description @ This function implements main function.« 55 [+ Function Name: main+
86 [+ Arzuments : None« 56 [+ Description @ This function implements main function.«
57 [¢ Return Yalue : Mone< 57 [¢ Arzuments ¢ None+
B8 [rrrssspsrsrspii i R R R e e neeesllll 58 ¢ Return VYalue @ MNonee
59 void main(void) < 54
B0 |{< B0 [vaid main(vaoid)<
E1 R_MAIN UserInit ()« Bl |{«
62 /% Start user code. Do not edit comment zenerated here %/« B2 R_WAIN UserInit(};«
63 < J B3| o /% Start user code. Do not edit comment senerated here x/p
64 R_THR_RDO Start () (B4 | " while (T«
65 |l 65 {e
BE | while (1U)e Copy B6 je
67 e 57| 1o
[i%i] e B Sx End user code. Do not edit comment generated here /¢
4 Ie BY |1«
T A% End user code. Do not edit comment generated here %/¢ I R e R e e e L e e RS SRR e e S E SRR E e ST
71 [he 71 [¢ Function Name: R_M&IN_Userlnit«
72 [« 12 [ Description @ This function adds user code before inplementing main
T3 [fessrrprrrms i et nee el 73 5 Arzuments : None
T4 & Function Name: R_MAIN Userlnit« 4 [+ Return Yalue @ Nones
75 [+ Description @ This function adds user code before inplenenting maifl 75 [t R R R R R R R NN R R R LR R R
76 & Arzuments : None+ 76 [waid R_MAIN UserInit (vaid)<
77 [+ Return Yalue : Hone< 7|1
TO e bR e R ke nnnn e kel 73 A+ Start user code. Do not edit comment generated here %/«
79 fvoid R_WMAIN_UserInit (void)« 78 EI() ;&
a0 |{« a0 /% End user code. Do not edit comment generated here /<
a1 Ax Start user code. Do not edit comment generated here #/< 81 |t e
82 EI() ;¢ 82 |«
83 S End user code. Do not edit comnent gzenerated here /¢ B3 |/+ Start user code for addinz. Do not edit comment generated here #/¢
LENIES 84 |/+ End user code. Do not edit comment generated here %/«

Caution The name of the file for the main program that generates code in G1F is changed to r_cg_main.c. The name
of the R_TMR_RDQ_Start() function is also changed to R_TMRDO_Start() in G1F. The user will need to change file
names accordingly.

Change Timer RD interrupt program
The user program is added to the Timer RD interrupt program generated by the code generator in the G14
Application Note r_cg_timer_user.c. This section needs to be copied to the G1F program as well.

G14 Application Note r_tmr_rdO_interrupt G1F r_tmr_rdO_interrupt

91 [k Rk ¢ REREETRE HI 52 | Sk ters e b R0 D ERE R R R R R R R R R R R R R R R R
52 |¢ Function Name: r_tmr_rd0_interrupt < B3 [ Function Mame: r_tmrd0_interrupt
83 [# Description ¢ This function is INTTRDD interrupt service routine.< 54 |t Description : Hone=
54 ¢ Arzunents t None< 55 [+ Arzuments * Hone<
55 [« Return Value : Nonee 86 [+ Return Yalue : Hones
N R : : EEREEEEE MM BT [ onmns Saes s ms a0t 0 RO ERE R ERE EERN0E K0E R R LR R R AR
gg E‘{vtatlc void _mear r_tmr_rd0_interrupt (void)e 86 [stat ic void _near r_tnrod0_interrupt (voldlie

< : 54 ({«
53 et el ot tiibeiciiien | genErated here /< a0 /% Btart user code. Do not edit comment zemerated here #/«
g? volatile uint8_t trdsr_dummy = 0; ¢ 1 /% End user code. Do not edit comment generated here /¢

o ™"

B2 trdsr_dummy = TRDSRO:Z< ES +
B3 TRDSRO = (trdsr dunmy & Ux1E); /+ dllear TROD eachs interrupt requestlil g4 [«
b4 p— ey o me=?t zenerated hsrEY= B3 [+ Start user code for adding. Do not edit comment generated here %/
B5 |t BG& ,f* End user code. Do not edit comment zenerated here #/+
£g |«
67 |+ Start user code for acdinz. Do not edit conment zenerated hers #/¢
RA /% Frd u=er rade. D onat edit connent senerated here s/«

*The name of the Timer RD interrupt program file generated by the code generator in G1F is changed to r_cg_tmrd.c.

This completes the sequence for replacing RL78/G1F software with RL78/G14 software.
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Inquiries
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All trademarks and registered trademarks are the property of their respective owners.
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General Precautions in the Handling of Microprocessing Unit and Microcontroller Unit Products

The following usage notes are applicable to all Microprocessing unit and Microcontroller unit products from
Renesas. For detailed usage notes on the products covered by this document, refer to the relevant sections of the
document as well as any technical updates that have been issued for the products.

1. 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 Microprocessing unit or Microcontroller unit products 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

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 difficult,

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

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

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 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

regulations and follow the procedures required by such laws and regulations.
10.

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.

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 party, to notify such third party in advance of the
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