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How to Use This Manual

This manual describes the role of the CubeSuite+ integrated development environment for developing applications and
systems for 78KOR microcontrollers, and provides an outline of its features.
CubeSuite+ is an integrated development environment (IDE) for 78KOR microcontrollers, integrating the necessary

tools for the development phase of software (e.g. design, implementation, and debugging) into a single platform.

By providing an integrated environment, it is possible to perform all development using just this product, without the

need to use many different tools separately.

Readers

Purpose

Organization

How to Read This Manual

Conventions

This manual is intended for users who wish to understand the functions of the

CubeSuite+ and design software and hardware application systems.

This manual is intended to give users an understanding of the functions of the
CubeSuite+ to use for reference in developing the hardware or software of systems
using these devices.

This manual can be broadly divided into the following units.

CHAPTER 1 GENERAL

CHAPTER 2 FUNCTIONS (Pin Configurator)
CHAPTER 3 FUNCTIONS (Code Generator)
APPENDIX A WINDOW REFERENCE
APPENDIX B OUTPUT FILES

APPENDIX C API FUNCTIONS

APPENDIX D INDEX

It is assumed that the readers of this manual have general knowledge of electricity,
logic circuits, and microcontrollers.

Data significance: Higher digits on the left and lower digits on the right
Active low representation: XXX (overscore over pin or signal name)

Note: Footnote for item marked with Note in the text
Caution: Information requiring particular attention

Remark: Supplementary information

Numeric representation: Decimal ... XXXX

Hexadecimal ... OXXXXX



Related Documents

The related documents indicated in this publication may include preliminary versions.

However, preliminary versions are not m

arked as such.
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CubeSuite+ V1.03.00 CHAPTER 1 GENERAL

CHAPTER 1 GENERAL

CubeSuite+ is an integrated development environment used to carry out tasks such as design, coding, build and debug
for developing application systems.
This chapter gives an overview of the design tool (Pin Configurator/Code Generator).

1.1  Overview

The design tool, which is one of the components provided by CubeSuite+, enables you to output the pin assignment of
the microcontroller (device pin list and device top view), and the source code (device driver programs, C source files and
header files) necessary to control the peripheral functions provided by the microcontroller (clock generator, port functions,
etc.) by configuring various information using the GUI.

1.2 Features

The design tool (Pin Configurator/Code Generator) has the following features.

- Code generating function
The Code Generator can output not only device driver programs in accordance with the information configured
using the GUI, but also a build environment such as sample programs containing main functions and link directive
files.

- Reporting function
You can output configured information using Pin Configurator/Code Generator as files in various formats for use as
design documents.

- Renaming function
The user can change default names assigned to the files output by Code Generator and the API functions con-
tained in the source code.

R20UT2137EJ0100 Rev.1.00 RENESAS Page 7 of 351
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CHAPTER 2 FUNCTIONS (Pin Configurator)

This chapter describes the key functions provided by the design tool (Pin Configurator) along with operation proce-
dures.

2.1 Overview

The Pin Configurator is used to output report files such as a device pin list and a device top view by entering pin assign-
ment information of the microcontroller.
The following sections describe the operation procedures for Pin Configurator.

(1) Start CubeSuite+
Launch CubeSuite+ from the [Start] menu of Windows.

Remark See "CubeSuite+ Integrated Development Environment User's Manual: Start” for details on "Start
CubeSuite+".

(2) Create/Open project
Create a new project (that defines a kind of project, microcontroller to be used, build tools to be used, etc.) or load
an existing project.

Remark See "CubeSuite+ Integrated Development Environment User's Manual: Start" for details on "Create/
Open project".

(3) Open Device Pin List Panel
Open the Device Pin List panel, where you enter information on the pins of the microcontroller.

(a) Selectitem
Allows you to select items displayed in the device pin list.

(b) Change display order
Allows you to change the order in which items are displayed in the device pin list.

(c) Add column
Allows you to add columns to the device pin list.

(d) Delete column
Allows you to delete columns from the device pin list.

(4) Open Device Top View Panel
Open the Device Top View panel, where you can confirm the information entered for the pins.

(@) Select shape of microcontroller
Allows you to select the shape of the microcontroller displayed in the Device Top View panel.

(b) Select color
Allows you to select colors used to distinguish the type of pins (power pins, special pins, used pins, etc.)
whose information is displayed in the Device Top View panel.

R20UT2137EJ0100 Rev.1.00 RENESAS Page 8 of 351
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®)

(6)

@)

(c) Select popup information
Allows you to select the type of information that popups when you move the mouse cursor over each pin in the
Device Top View panel.

(d) Select additional information
Select the type of information to display in Pin area of the Device Top View panel.

Enter Information
Enter information on the pins of the microcontroller in the Device Pin List panel.

Output Report Files
Output report files (files containing configured information using Pin Configurator: device pin list and device top
view) to the specified folder.

(&) Output device pin list
Output a device pin list.

(b) Output device top view
Output a device top view.

Save project
Save a project.

Remark See "CubeSuite+ Integrated Development Environment User's Manual: Start" for details on "Save
project".

R20UT2137EJ0100 Rev.1.00 RENESAS Page 9 of 351
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2.2  Open Device Pin List Panel

Open the Device Pin List panel, where you enter information on the pins of the microcontroller.
To open the Device Pin List panel, double-click [Project name (Project)] >> [Pin Configurator (Design Tool)] >> [Device
Pin List] in the Project Tree panel.

Figure 2-1. Open Device Pin List Panel

Device Pin List
9= B B CH

'5'__% Description B Pin Murber A Pin M arne A Function # 1/0 B MH-ch £
1iP142/4 5 5 5

2 P141/PCLBUZIANTF?  Free

3 P140/PCLEUZOAMTPE

Free

4 P120/INTPOAESLA Free

5 P47AMTR2

Free

B P4EAMTP1ATIORTOE  Free - -
| >
External Peripheral f -

<

' i Pin Number

Remarks 1.  If an unsupported microcontroller is defined in the project for Pin Configurator, then "[Pin Configurator
(Design Tool)] node" will hide under [Project name (Project)] in the Project Tree panel.
2. The Device Pin List panel consists of three tabs. Selecting one of the tabs changes the order in which
"information on each pin of the microcontroller" is displayed.
- [Pin Number] tab
Information on each pin of the microcontroller is displayed in the order of pin number.
- [Macro] tab
Information on each pin of the microcontroller is displayed in the order it was grouped into peripheral
functions.
- [External Peripheral] tab
Information about the pins connected to external peripherals is displayed in order grouped at the
external-peripheral component level.

R20UT2137EJ0100 Rev.1.00 :{ENESAS Page 10 of 351
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221 Select item

The Pin Configurator is used to select items to be displayed in the device pin list using the button in the upper left
corner of the device pin list.

To select the item to be displayed, use the Column Chooser dialog box that opens by pressing the button in the
upper left corner of the device pin list.

Figure 2-2. Select Item

Column Chooser

Pin Hurmber W

Fir M urmnber

Pin Hame

Function

1/0

H-ch

Define M arme

Dezcription

Recommend Connection for nuzed
Attention

Esternal Peripheral

INewl:Dlumn] [ Delete Colum ] [ Drefault ] [ Cloze

Remark To select the item to be displayed, check the check box that corresponds to the item.

Table 2-1. Select Item

Checked Displays the selected item in the device pin list.
Not checked Hides the selected item in the device pin list.
R20UT2137EJ0100 Rev.1.00 RENESANS Page 11 of 351
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222 Change display order

In Pin Configurator, you can change the display order of columns in the device pin list (move columns) by dragging and
dropping columns.

Figure 2-3. Change Display Order

Device Pin List

TEEHES

Pin Humber 43 Fir M arne H Function B /0 8 N-ch 8 Define N

j} F142/ 20/5CL20 Free

5 P1A1PTIRIF1ANTF?  Free

External Peripheral

' Pin Number

Device Pin List

. .

Fin Mame - Function & 1/0 A M-ch &= Define M
Tl Firi Nutm &+ : : . =

5 P1A1PTIRIF1ANTF?  Free
I

External Peripheral

Remark To change the display order, click the button in the upper left of the device pin list. The Column Chooser
dialog box opens. Drag an item displayed in the dialog's select ltems to display area, and drop it to the
desired destination in the device pin list. This will change the display order.
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2.2.3 Add column

The Pin Configurator is used to add the "user's own column" to the device pin list using the [New Column...] button in
the Column Chooser dialog box that opens by pressing the button in the upper left corner of the device pin list.

To add a column, use the New Column dialog box that opens by pressing the [New Column...] button in the Column
Chooser dialog box.

Figure 2-4. Add Column

New Column -IEI

MHame |

Type Text w

(0] 4 ] [ Cancel

Remark On the device pin list, adding columns to the first level of [Macro] tab, [External Peripheral] tab is restricted.

2.2.4 Delete column

The Pin Configurator is used to delete the "user's own column" from the device pin list using the [Delete Column] button
in the Column Chooser dialog box that opens by pressing the button in the upper left corner of the device pin list.

To delete a column, select the column you want to delete in the displayed item selection area of the Column Chooser
dialog box, and press the [Delete Column] button.

Figure 2-5. Delete Column

Column Chooser

Pin Hurmber w

Fir Mame

Funchion

[/0

M-ch

Fin Number

Define Mame

Drescription

Recommend Connection for Unuzed
Attention

Esternal Penpheral

Mew Colunn

[New Columm. ] [ Delete Colum ] [ Drefault ] [ Cloze

Remark You can only delete the column which you added using the New Column dialog box.
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2.3 Open Device Top View Panel

Open the Device Top View panel, where you can confirm the information entered for the pins of the microcontroller.
To open the Device Top View panel, double-click [Project name (Project)] >> [Pin Configurator (Design Tool)] >>
[Device Top View] in the Project Tree panel.

Figure 2-6. Open Device Top View Panel

Device T op Yiew (%]
Ok Y
<

o ~EEz

SE EsE i 0 ...
. USE EEERR == BT LD T0 D0 o f e

LT EEREEE SESESEESSESSZEZZSZ S

[l FIRFI N )

Mo o WM o W O W TS T PP R R Fa R PR T T oo o

P atiaAAaARRAAARAARNNY

FA3GARST AL 17 7 —oMREE
MATPLINATR ol (} H—ons
M PN o—d M |G J1ER
MK MR —ad 1 —ortian
PTGt " —orwian
NENITHITORTING G—iF W —oaER
N3N o—q? B e M ERM W
Mt o—ii B M VERS N TIN
PHASEH Gid B2 —CMEEREHINTIN
PRI i FF —CMRERITN
P o— ]t [ S Ty 1]
ML O— g B MR BRI TR
EET Gt ;ﬁaﬂgﬁm §i —OMREMH TR TIH (TS
HINITE et H g = B ——CMNEH T TR
M o—i B |t PSNENS
RN O—1% B |—cPREH
PN BRNLE O— T 53 |—oMREHE
MAM G ¥ 58 —CPsREN2
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Remark Inthe Property panel, on the [Pin Configurator Settings] tab, if "BGA" is selected for the Package type, then
Device Top View panel cannot be opened.
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23.1 Select shape of microcontroller

Select the shape of the microcontroller displayed in the Device Top View panel which is opened as described in "2.3
Open Device Top View Panel".

To select the shape of the microcontroller, click [Pin Configurator Settings] tab >> [Package type] in the Property panel
and select the desired shape.

Figure 2-7. Select Shape of Microcontroller

Property
/9 Pin Configuratar Property

E Product Informabon
Werzion LEFF
Releaze date

E Package

FPackage type

Package ype
Select package image displayed in the device top wiew panel,

Pin Configurator Settings

Remark Selection of the shape of the microcontroller is made using the order name (such as GC and GF).
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2.3.2

Select color

Select the colors used to distinguish the type of pins (power pins, special pins, unused pins, etc.) whose information is

displayed in the Device Top View panel which is opened as described in "2.3 Open Device Top View Panel".

To select the color to be displayed, select the desired color in the color palette that opens by clicking [Device Top View

Settings] tab >> [Color] in the Property panel.

Remark

Figure 2-8. Select Color

ﬁ Device Top View Property

B Color
Power ping
Special pin:
Inuzed pins
I1zed pinz
Device

Highlight colar for a zelected pin
Highlight colar for macro ping
Highlight color for external peripheral pins

ToolTip

Tool tip

Pin Mame Display
Define name

Firr furction

Power pins

B Fed

an

b

I:ustl:um| wWeb |S_I,Istem

I Elack
1 white
I Drirnaray
= Gray
3 DarkGray
[ Silver
1 LightGray
[ Gainzhara
I whiteSmoke
I k4 aroon
I [ arkRed
Red
I Eroven
I Firebrick
[ [ndianFed

Select text color of power ping.

' Device Top ¥iew Settings ;'r

Select the colors to be displayed

for the following eight types of items.

Table 2-2. Select Color

Iltem Outline

Power pins Selects the display color for power pins (pins whose use is
limited to power).

Special pins Selects the display color for special pins (pins with specified
uses).

Unused pins Selects the display color for unused pins (dual-use pins with no
use set in the Device Pin List panel).

Used pins Selects the display color for used pins (dual-use pins with a use
set in the Device Pin List panel).

Device Selects the display color of the microcontroller.

Highlight color for a selected pin

Pin List panel, on the [Pin Number] tab.

Selects the background color of a pin selected in the Device

Highlight color for macro pins

List panel, on the [Macro] tab.

Selects the background color of pins selected in the Device Pin

Highlight color for external periph-
eral pins

Selects the background color of pins selected in the Device Pin
List panel, on the [External Peripheral] tab.

R20UT2137EJ0100 Rev.1.00
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2.3.3 Select popup information

Select the type of information that popups when you move the mouse cursor over each pin in the Device Top View
panel which is opened as described in "2.3 Open Device Top View Panel".

To select the popup information, click [Device Top View Settings] tab >> [Tool tip] in the Property panel and select the
desired type of information.

Figure 2-9. Select Popup Information

ﬁ Device Top Yiew Property

B Color
Power ping Fed
Special pinz Green
nuzed pinz Black
I1zed pinz Blue
Device LightGray
Highlight colar for a selected pin Fed
Highlight colar for macro ping ellow
Highlight color for esternal peripheral pine [l Green

E ToolTip
T ool tip Dizplay all

E PinMame Display
Define name Dezcription / recommended connection for unuzed pin anly

Pin function Attention anly
Mot dizplay

Tooltip
Select contents dizplaved in the tool tip,

' Device Top ¥iew Settings ,.f'r

Remark Popup information is selected from the following four types.

Table 2-3. Select Popup Information

Popup Information Outline

Display all Displays the "Description”, "Recommend Connection for
Unused", and "Attention" strings for the device pin list.

Description / recommended con- Displays the "Description”, and "Recommend Connection for
nection for unused pin only Unused" strings for the device pin list.
Attention only Displays the "Attention" string for the device pin list.
Not display Hides tooltips when the mouse cursor hovers over a pin.
R20UT2137EJ0100 Rev.1.00 RENESAS Page 17 of 351
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2.34 Select additional information

Select the type of information to display in Pin area, in the Device Top View panel opened in "2.3 Open Device Top
View Panel".

Note that additional information is selected from the Property panel, on the [Device Top View Settings] tab, by selecting
the corresponding information under [Pin Name Display].

Figure 2-10. Select Additional Information

ﬁ Device Top YWiew Property E]

B Color

Power ping

Special pinz

Inuzed pinz

I1zed pinz

Device

Highlight colar for a zelected pin

Highlight colar for macro pins

Highlight color for external peripheral pins

ToolTip
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BORCNNEN

D efine name
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' Device Top Yiew Settings ;'r

Remarks 1.  Select one of the following two types for Define name (whether to display the "Define Name" string of
the Device Pin List in appended format).

Display Displays the "Define Name" string of the device pin list in appended
format.
Not display Hides the "Define Name" string of the device pin list.

2. Select one of the following two types for Pin function (whether to display it whether or not a function is
selected for "Function” on the Device Pin List).

Display all Displays functions selected via the device pin list's "Function” feature in
parentheses.

Selected function only Only display functions selected via the device pin list's "Function”
feature in the device top view.
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2.4 Enter Information

Enter information on the pins of the microcontroller in the Device Pin List panel which is opened as described in "2.2
Open Device Pin List Panel".

Remarks 1. You cannot add information in the "Pin Number" column, "Pin Name" column, "Description” column,

"Recommend Connection for Unused" column and "Attention” column because they contain fixed infor-
mation.

2. Ifthe "Free" in the "Function" column is changed to a specific pin name, color of the corresponding pin
in the Device Top View panel changes from the "color representing the unused pins" to the “color repre-

senting the used pins" selected by clicking [Device Top View Settings] tab >> [Color] in the Property
panel.

Figure 2-11. Change in Displayed Color
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2.5 Output Report Files

Output report files (files containing information configured using Pin Configurator: device pin list and device top view) to
the specified folder.

251 Output device pin list

Select [File] menu >> [Save Pin List As...] to output a report file (a file containing information configured using Pin Con-
figurator: device pin list).

The destination folder for the device pin list is specified in the Save As dialog box which opens by selecting [File] menu
>> [Save Pin List As ...].

Figure 2-12. Output Device Pin List

Save jm | =) My Documents v | €] G Al
iy iy Music
) uﬂMy Pictures
by Recent h%f‘-‘h-‘ Wideos
Documents | [Ty sample
Dezktop
s
My Documents
by Cormputer
My Metwork, File name: || b | [ Save ]
Fl - -
%5 | Saveasbpe | Microsot Offics Evcel Bool v | [ Cancel |
Remarks 1.  If a device pin list has been already output, that list will be overwritten by selecting [File] menu >> [Save
Pin List].

2. The output format for the device pin list is limited to Microsoft Office Excel Book.
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252 Output device top view

Select [File] menu >> [Save Top View As...] to output a report file (a file containing information configured using Pin

Configurator: device top view).

The destination folder for the device top view is specified in the Save As dialog box which opens by selecting [File]

menu >> [Save Top View As ...].

Save As

Figure 2-13. Output Device Top View

D
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Save l

Save az type: | Bitmap [*.brp)
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Remark
Top View].

If a device top view has been already output, that view will be overwritten by selecting [File] menu >> [Save
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CHAPTER 3 FUNCTIONS (Code Generator)

This chapter describes the key functions provided by the design tool (Code Generator) along with operation proce-
dures.

3.1 Overview

The Code Generator outputs source code (device driver programs) based on information selected/entered on CubeSu-
ite+ panels that is needed to control peripheral functions provided by the microcontroller (clock generator, port functions,
etc.).

The following sections describe the operation procedures for Code Generator.

(1) Start CubeSuite+
Launch CubeSuite+ from the [Start] menu of Windows.

Remark See "CubeSuite+ Integrated Development Environment User's Manual: Start" for details on "Start
CubeSuite+".

(2) Create/Open project
Create a new project (that defines a kind of project, microcontroller to be used, build tools to be used, etc.) or load
an existing project.

Remark See "CubeSuite+ Integrated Development Environment User's Manual: Start" for details on "Create/
Open project"”.

(3) Open Code Generator Panel
Open the Code Generator panel used to configure the information necessary to control the peripheral functions
(clock generator, port functions, etc.).

(4) Enter Information
Configure the information necessary to control the peripheral functions in the Code Generator panel.

(5) Confirm Source Code
Confirm the source code (device driver program) that reflects the information configured in the Code Generator
panel.

(6) Output Source Code
Output the source code (device driver program) to the specified folder.

(7) Output Report Files
Output report files (a file containing information configured using Code Generator and a file containing information
regarding the source code) to the specified folder.

(8) Save project
Save a project.

Remark See "CubeSuite+ Integrated Development Environment User's Manual: Start" for details on "Save
project".
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3.2 Open Code Generator Panel

Open the Code Generator panel to configure the information necessary to control the peripheral functions (clock gener-
ator, port functions, etc.).

To open the Code Generator panel, double-click [Project name (Project)] >> [Code Generator (Design Tool)] >> Periph-
eral function node "[System], [Port], etc." in the Project Tree panel.

Figure 3-1. Open Code Generator Panel

Code Generator
o ReflectinPin | S Generate Code | T H @ T G ) o o O

Glock zettin | Or—chip debug setting | Gonfirming reset zource

Main svstem clock (fMAIN) =etting
(*) Internal high—zpeed ozcillation (IH) () High-zpeed system clock (fhx)

Ihternal high-zpeed ozcillation clock setting

Frequency |4 ~ | (MHz)

High—zpeed svstem clock zetting

Cperation

() ¥ ozcillation (£ () External clock input (fEX)

Frequency i i MHz)

Stable time 52428 80 (2718410 | (s
Subsvstem clock (fSUB) setting

) Unuzed (%) External subclock input (fEXS)

Frequency | 32768 | {kHz)
Internal low-zpeed oscillation clock (fIL) setting

Operation Frequency | 20 | (kHz)

Stops internal low-speed oscillation in STOP mode
Enables internal low-speed oscillation (fIL) operation setting for system clock (fGLE)
CPU and peripheral clock setting

PLL clock frequency (fPLL) 16 (PLL maode: fPLL = fMAIN X 40 = | (MHz)
PLL lackup time 128 (29 MAIM) | (s
CPU and peripheral clock (FGLE) 8000 (fPLLSZ = | (kHz)
Clock monitor zetting
() Unuzed () Uzed
RESOUT pin zetting
) Unuzed ) Used (P130)

Remark If an unsupported microcontroller is defined in the project for Code Generator, then "[Code Generator
(Design Tool)] node" will hide under [Project name (Project)] in the Project Tree panel.

R20UT2137EJ0100 Rev.1.00 RENESAS Page 23 of 351
Sep 01, 2012



CubeSuite+ V1.03.00 CHAPTER 3 FUNCTIONS (Code Generator)

3.3 Enter Information

Configure the information necessary to control the peripheral functions in the information setting area of the Code Gen-
erator panel which is opened as described in "3.2 Open Code Generator Panel”.

Remark  When controlling multiple peripheral functions, repeat the procedures described in "3.2 Open Code Gener-
ator Panel" through "3.3 Enter Information”.

331 Input rule

Following is the rules for input to the Code Generator panel.

(1) Character set
Character sets that are allowed to input are as follows.

Table 3-1. List of Character Set

Character Set Outline

ASCII 1-byte alphabet, number, symbol

Shift-JIS 2-byte alphabet, number, symbol, Hiragana, Katakana, Kanji and 1-byte Kata-
kana

EUC-JP 2-byte alphabet, number, symbol, Hiragana, Katakana, Kanji and 1-byte Kata-
kana

UTF-8 2-byte alphabet, number, symbol, Hiragana, Katakana, Kanji (include Chinese
character) and 1-byte Katakana

(2) Number
Notations allowed when entering numbers are as follows.

Table 3-2. List of Notation

Notation Outline

Decimal number A numeric value that starts with a number between 1 and 9 and followed by
numbers between 0 and 9, and the numeric value 0

Hex number A numeric value that starts with Ox and followed by a combination of numbers
from 0 to 9 and characters from A to F (characters are not case sensitive)
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3.3.2 Icon indicating incorrect entry

When performing code generation, if you enter an invalid string in the Code Generator panel, or a required input is
missing, then a () icon displays next to the incorrect input, and the text is displayed in red to warn that there is a problem
with the input.

Remark If the mouse cursor is moved over the (J) icon, information regarding the string that should be entered (tips
for correcting the entry) popups.

Figure 3-2. Icon Indicating Incorrect Entry

Code Generator
& ReflectinPin | % Generate Code | T i @ T G D o A O
Clock setting | On-chip debue zetting | Confirming reset zource
Main system clock (fMAIN) setting
() Internal high-zpeed ozcillation (fIH) ) High-zpeed swetem clock (fM)
Internal high-zpeed ozcillation clock zetting
Frequency |4 ~ | (MHz)
High-zpeed =v=tem clock setting
Cperation
(%) ¥ ozcillation (f) () External clock input (fEX)
Frequency an {MHz) )
Stable time B2428 580 (271870 - ':plS,l:' Ihformation of walid
Subsystem clock (FSUB) setting input value range:
() Unuged (%) External subclock input (fEXS) el
Frequency | 32 768 | {kHz)
Internal low-zpeed oscillation clock (fIL) setting
Operation Frequency | 30 | {kHz)
Stops internal low-speed ozcillation in STOF mode
Enables internal low-speed oscillation (fIL) operation setting for system clock (fCLE)
ZPU and peripheral clock settine
PLL clock frequency (fPLL) 16 (PLL mode: fPLL = fMAIN X 43 | (MHz)
PLL lockup time 128 (279 M AIN) | fus)
GPU and peripheral clock (fGLE) 8000 (fPLLSZ) = | [kHz)
Clock monitor zetting
) Unuzed ) Uzed
RESCUT pin =etting
) Unuzed ) Uzed (P30
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3.3.3 Icon indicating pin conflict

If a conflict occurs between the pins while setting various peripheral functions in the Code Generator panel, the Q
icon is displayed at the location where the conflict occurs to warn the user of a conflict between the pins.

Remark If the mouse cursor is moved over the 0 icon, information regarding the conflict between the pins (tips for
avoiding the conflict) popups.

Figure 3-3. Icon Indicating Pin Conflict

Code Generato
Ty ReflectinPin | % Generate Code | % HiE ¢ T G 6 oy S O
Portd | Portl | Port2 | Port3 | Portd | Ports | Portd | Port? | Portd | Port!l | Part!? | Po <
F10
%) Unused O O Out Pull-up
P11
%) Unused O Tn 0 ) Out Q Pull-up —
P12 W0403004:The following conflicts have been detected.
© tueed O i | o et chanesthe ting b i ol b
P13 P11 was uzed as RxD0,
*) Unused (O ) Ot Pull-up 3
< | 3
—
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3.4 Confirm Source Code

Confirm the source code (device driver program) that reflects the information configured as described in "3.3 Enter
Information".

To confirm the source code, use the Code Generator Preview panel that opens by selecting [View] menu >> [Code
Generator Preview].

Figure 3-4. Confirm Source Code

Code Generator Preview [x)

=- [l FE I Y
. |:I:||T||T|I:Ir'| Er i e e ] =
[-m' System * Copyright(C) 20038, 2012 Renesas Electronics Corp
' Port * RENEZAS ELECTRCONICS CCNFIDENTIAL AND PROPRIETARY
' Interrupt * This programm mwust be used solely for the purpose
W Serial * it was furnished by Benesas Electronics Corporat
n' AD Converter * program mway be reproduced or disclosed to others
wl Timer * form, without the prior written permission of Re
w' W atchdog Timer * Corporation.
n' Clock Output *
m DMa * This dewvice driver was created by CodeGenerator .
w LY < | ¥

Remarks 1.  You can change the source code to be displayed by selecting the source file name or API function
name in the Code Generator Preview panel.
2. The following table displays the meaning of the color of the source code text displayed in the Code
Generator Preview panel.

Table 3-3. Color of Source Code

Color Outline
Green Comment
Blue Reserved word for C compiler
Red Numeric value
Black Code section
Gray File name

3. You cannot edit the source code within the Code Generator Preview panel.
4.  For some of the API functions (such as API functions for serial array units), values such as the SFR
register value are calculated and finalized when the source code is generated (when the

| D”:nl Generate Code | button on the Code Generator panel is pressed). For this reason, the source
code displayed in the Code Generator Preview panel may not be the same as that would actually be
generated.
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3.5 Output Source Code

Output the source code (device driver program) by pressing the | E_._j Generate Code | button on the Code Generator

panel.
The destination folder for the source code is specified by clicking [Generation] tab >> [Output folder] in the Property

panel.

Figure 3-5. Output Source Code

Project Tree [ Project Tree [x)

A A
= l—_ﬁ zample {Project)}* = [_ﬁ zample {Project)*
UPD7EF1345_A0 (Micracontraller) UPD7EF1345_A0 (Microcontraller)

A Pin Configurator {Design Taal) M Pin Configuratar (Design Taal)

B4 Gode Generator (Desien Tool) =5 Gode Generator (Desien Taal)
# GATSKOR (Build Tool) 4, GATSKOR {Build Taol)

gs, TAKOR Simulakar (Debug Tool) g, TAKOR Simulatar (Debug Tool)
I\E' Program Analvzer {Analyze Tool) '?L;' Program Analvzer {Analyze Tool)
= File = File
7 Startup Tl Build Tool Output Files
.rS_rE Startup
|_-ﬂ| CodelGeneratar
die| GGk dir

Remark In order to both output source files and add them to the project (display the corresponding source file names
in the Project Tree panel) when you click the | B__j Generate Cade | button, you must open the Property
panel, and under [Generation] tab >> [Register files], specify "Output files to project".

Figure 3-6. Configure Whether to Register

n_,_j Code Generator Property E]

E Product Informabon

E GenerateFile Mode
COutput control of AP function Cutput all &P functions according to the zetting

Generate file berge file

Cutput folder C:ADocuments and Settingz\My Documen

Feport type HTHL file

Fegizter files Cutput files to project [+]
E Pin Configurator Reflect Mode  Jaliii= il =tes

Mode Mot output files to project

Register files
The register mode of the output files 1z displayed.

' Generation ;,r
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351 Setting that determines whether or not to generate source code

You can set the type of output API functions (all API functions or only initialization API functions) by selecting [Output all

API function according to the setting/Output only initialization API function] from [Generation] tab >> [Output control of

API function] in the Property panel.

Figure 3-7. Setting That Determines Type of API Functions

n_,_j Code Generatar Property
B Product Information

B Generate File Mode
Datput control of AP function
Generate file
Cuatput folder
Feport type
Feqizter files

B Pin Configurator R eflect Mode
tode R eflected

Output all AP functions according to the setting [+
Output all &P functions according ta the setting
Cutput only initialization AP function

Cutput files to project

Output control of AP1 funchion

Al &P function neceszary to operation iz output according to GUI zetting of each
pernpheral Or only intialization AP function is output accarding to GUI setting of each
pernipheral.

' Generation ;'r

You can set whether or not to generate the corresponding source code on a per-API function basis by selecting [Gener-

ate code/Not generate code] from the context menu displayed by right clicking the API function name in the Code Gener-

ator Preview panel.

= [ File

Code Generator Preview

[=-m¢ Comran
=- [ CG_main.c

Figure 3-8. Setting That Determines Whether or Not to Generate Source Code

3]
A

e o ol ol ol ol ol ol ol ol o
* Copyright (C) 2005, 2012 BRenesas Electronic
BAZ ELECTRCONICE CCNFIDEMNTIAL AND PROPR—
@ R program must be used solely for the p

Fury

m ChG_ay ok Generate Code az furnished by Renesas Electronics Co
m CG_rmnd program may be reproduced or disclosed to
m CG_userdefine. h _||¥ form, without the prior written permission
Ol CG_k.dr * Corporation.
m' System *
m' Part * This dewvice driver was created by CodeGene
[-md Interupt % 16-Bit Single-Chip Microcontrollers
[#-m¢ Serial * Filename: CG main.c
' ASD Converter * phstract: This file implements main functi
' Timer * BPIlib: CodeGenerator for 7SEOR/Fx3 Wi.0
W' Watchdog Timer * Device: uPD7EF1545 A0 v
w' Clock Output £ >
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Remark You can confirm the current setting for the generation of source code by checking the type of icon in the
Code Generator Preview panel.

Table 3-4. Setting That Determines Whether or Not to Generate Source Code

Type of Icon Outline

al Source code for the currently selected API function is gener-
ated.

If this icon is displayed next to the API function, the correspond-
ing source code must be generated (it is impossible to change

the icon to ).

| Source code for the currently selected API function is gener-
ated.

Source code for the currently selected API function is not gen-
erated.

3.5.2 Change file name

The Code Generator is used to change the file name by selecting [Rename] from the context menu displayed by right
clicking the file name in the Code Generator Preview panel.

Figure 3-9. Change File Name

Code Generator Preview 3]
=- [ File ;F -
E. I:I:Imml:lrl ol o ol ol el e E
ﬂJ ¥ Copyright (C) 2008, 2012 Eenesas Electronic
@c Rename * RENESAS ELECTRONICS CONFIDENTIAL AND FROFR
ﬂJ C % This program must be used solely for the p
d CcG % it was furnished by Renesas Electronics Co
ﬂJ R Property ¥ program way be reproduced or disclosed to
' System % forw, without the prior written perwission
u' Paort % Corporation.
n' Interupt *
' Seral % Thiz device driver was created by CodeGene
w' A/ Converter % 16-Bit Single-Chip Microcontrollers
E-m' Timer * Filename: CG main.c
' watchdaog Timer % phstract: This file implements wain functi
' Clock Output * APTlik: CodeGenerator for 78EOR/Fx3 V1.0
m DMA % Devipe: uPD7EF1545 A0 K.
L ¢ | 3 -

Remark To restore the default file name defined by Code Generator, select [Default] from the context menu.
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3.5.3 Change API function name

The Code Generator is used to change the name of the API function by selecting [Rename] from the context menu dis-

played by right clicking the API function name in the Code Generator Preview panel.

=

e e e T S AR
F N NN NNENN)

Remark

Figure 3-10. Change API Function Name

Code Generator Preview
=- [ File

Comman

0l CG_main.c
= [l CG_systeminit e

lI."1:

o o o o o o o o o o o o o

Copyright (C) 2008,

*

*

-

rm

gl CG_ma am way be reproduced or disclosed to

dl CG_us without the prior written permission
0 CGE_lk Rename ration.

System

Fart rmr=—devwice driver was created by CodeGene
Interrupt ¥ 16-Bit Jingle-Chip Microcontrollers

Serial * Filensme: CF main.c

A/0 Corverter * phstract: This file implements main functi
Tirner * APIlikb: CodeGenerator for 7EEOR/Fx3 W1.0
Watchdog Timer * Device:  uPD78F18545 A0

Clack, Qutput * Compiler: CCYSEOR

DA, * Creation date: <T/12/2012 7
L1 < ¥

menu.

Z01Z Renesas Electronic
RENEZAZ ELECTRCNICS CONFIDENTIAL AND PROPR|
—program mwust be used solely for the p
s furnished by Renesas Electronics Co

3]
A

To restore the default name of the API function defined by Code Generator, select [Default] from the context
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354 Change output mode

The Code Generator is used to change the output mode (Do nothing if file exists, Merge file, Overwrite file) for the
source code by selecting [Generation] tab >> [Generate file] in the Property panel.

Remark

Figure 3-11.

Change Output Mode

B_.__d Code Generator Property
E Product Informabon

E Generate File Mode
Qutput cantral of AP function
Generate file
Qutput falder
Repart type
Reqister files

E Pin Configurator Reflect Mode
Mode

Generate hile
Generate file infarmatian

L)L

Output all AP functions accarding ta the zetting
kerge file s

Do nathing if file existz

Qvenwrite file

Reflected

My
i

\, Generation |

The output mode is selected from the following three types.

Table 3-5. Output Mode of Source Code

Output Mode

Outline

Do nothing if file exists

If a file with the same name exists, a new file will not be output.

Merge file

file.

If a file with the same name exists, a new file is merged with the existing

Only the section between "/* Start user code ... . Do not edit comment
generated here */" and "/* End user code. Do not edit comment generated
here */" will be merged.

Overwrite file

file.

If a file with the same name exists, the existing file is overwritten by a new
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355 Change output destination folder

The Code Generator is used to change the output destination folder for the source code by selecting [Generation] tab

>> [Output folder] in the Property panel.

To change the output destination, use the Browse For Folder dialog box which opens by pressing the [...] button in the

[Output folder].
Figure 3-12. Change Output Destination Folder
Browse For Folder,
@' Deskbop
ﬂ:} My Documents
g My Computer
'@ My Mebwork Places
I Unused Deskbop Shortouts
[ Make Mew Folder ] | QK | [ Cancel
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3.6  Output Report Files

Output report files (a file containing information configured using Code Generator and a file containing information
regarding the source code) by first activating the Code Generator panel or Code Generator Preview panel, then selecting
[File] menu >> [Save Code Generator Report].

The destination folder for the report file is specified by clicking [Generation] tab >> [Output folder] in the Property panel.

Remarks 1.  You can only use "macro” or "function" as a name of the report file.

Table 3-6. Output Report Files

File Name Outline

macro A file that contains the information configured using
Code Generator

function A file that contains the information regarding the
source code

2. The output mode for the report file is fixed to "Overwrite file".

Figure 3-13. Output Example of Report File "macro"

3 Macro list - Microsoft Internet Explorer

File Edit ‘“iew Faworites Tools  Help .1.
.S
MCU name: 7TSEOEFG3
Chip name: uPD78F1845_ A0
Module Macro Sub Setting Status
System Llsed
System Lsed
Mam siyeiiem Elocls (A Internal high-speed oscillation {fIH)
setting
Internal high-speed oscillation
(fIHIFregquency 4(MHz)
High-speed system clock
(=) 0peration STl
Sul:n_aj,rstem clock (f=LIE) Unused
setting
Internal low-speed oscillation Used
clock (fIL) setting
fILFrequency 30(kHz)
4 (clack through mode: fPLL =
FLL clock frequency (fPLL) PMAIN) (MHz) 3
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Figure 3-14. Output Example of Report File "function”

2 Function list - Microsoft Internet Explorer

CEEX

)
¥

File Edit Miew Favorites  Tools  Help .1.
Fat
MCTU name: 7SKORFG3 E
Clap name: uPD)7T8F1845 AN
Module File Macre Function Default Status
Commeon
CG_main.c CE_main.c Used
vaid mainivoid) main Used
void B_MAIN_ Userlinitfwaid) |R_hAIN Userinit  |Lsed
CG_systeminit.c CG systeminit.c  |Used
void systerminit{void) systeminit Used
vaid hdwinit{waid) hidwinit Used
CG_macrodriver. b CG_macrodriver.h | Lsed
CG_userdefine. h CG userdefine.h  |Used
CG k. dr CG_lk.dr Used
System
CGE_system.c CG_system.c Lsed
void CLOCK Initfvaid) CLOCK, Init sed v
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3.6.1 Change output format

The Code Generator is used to change the output format (HTML file or CSV file) of the report file by selecting [Genera-
tion] tab >> [Report type] in the Property panel.

Remark

Figure 3-15. Change Output Format

E_._j Code Generator Property E]

E Product Informabon

E Generate File Mode
Qutput cantral of AP function Output all AP functions accarding ta the zetting
enerate file
Qutput falder
Repart type
Reqister files

E Pin Configurator Reflect Mode |C5Y file

kode

Heport type
The farmat of repart file iz displaged.

kerge file
C:ADocuments and SettingsiMy Documen
HTHL file [w]

HENECIED

' Generation l,f'f

Output format is selected from the following two types.

Table 3-7. Output Mode of Source Code

Report Type

Outline

HTML file

Outputs a report file in HTML format.

CsV file

Outputs a report file in CSV format.
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3.6.2 Change output destination

The Code Generator is used to change the output destination folder for the report file by selecting [Generation] tab >>

[Output folder] in the Property panel.

To change the output destination, use the Browse For Folder dialog box which opens by pressing the [...] button in the

[Output folder].
Figure 3-16. Change Output Destination
Browse For Folder,

@' Deskbop

ﬂ:} My Documents

‘.»_:} My Computer

'a My Metwork Places
I3 Unused Deskbop Shaortouts

[ Make Mew Folder ] | K, | [ Cancel
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Al

APPENDIX A WINDOW REFERENCE

This appendix explains in detail the functions of the windows, panels and dialog boxes of the design tool.

Description

The design tool has the following windows, panels and dialog boxes.

Table A-1. Window/Panel/Dialog Box List

Window/Panel/Dialog Box Name

Function

Main window

This is the first window to open when CubeSuite+ is launched. This window is used to
operate various components (design tool, build tool, etc.) provided by CubeSuite+.

Project Tree panel

This panel displays the components of the project (microcontroller, design tool, build
tool, etc.) in a tree structure.

Property panel

This panel allows you to view the information and change the setting for the node
selected in the Project Tree panel, the peripheral function button pressed in the Code
Generator panel or the file selected in the Code Generator Preview panel.

Device Pin List panel

This panel allows you to enter information on each pin of the microcontroller.

Device Top View panel

This panel displays the information entered in the Device Pin List panel.

Code Generator panel

This panel allows you to configure the information necessary to control the peripheral
functions provided by the microcontroller.

Code Generator Preview panel

This panel allows you to confirm or configure on a per-API function basis the setting
that determines whether or not the source code (device driver program) is generated
button is pressed in the Code Generator panel. It also

| Generate Code

allows you to confirm the source code that reflects the information configured in the
Code Generator panel.

Output panel

This panel displays operation logs for various components (design tool, build tool, etc.)
provided by CubeSuite+.

Column Chooser dialog box

This dialog box allows you to choose whether or not to display the item listed in this
dialog box in the device pin list, and add columns to or delete columns from the device
pin list.

New Column dialog box

This dialog box allows you to add your own column to the device pin list.

Browse For Folder dialog box

This dialog box allows you to specify the output destination for files (source code,
report file, etc.).

Save As dialog box

This dialog box allows you to name and save a file (such as a report file).
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Main window

This is the first window to open when CubeSuite+ is launched. This window is used to operate various components
(design tool, build tool, etc.) provided by CubeSuite+.

Figure A-1. Main Window

'™ sample - CubeSuite+ - [Project Tree]
(65 File Edit ‘iew Project Buld Debug Tool Window Help

ottt [ JEHB X B0 HE SR v
HE A @R @® " == P S T

Project Tree o x | = b X
:_ﬁ zample Property E]
= File

FE UPD7EF1845_A0 (Microcantraller)
Pin Configuratar {Design Toal
A qurator (Design Tool) Notos

% Code Generatar (Design Toal)
A, CA7EKOR (Build Tool)

2, FEKOR Sirmulator (Debug Toal) File name
Thiz iz the name of the file to which the

information of thiz main project iz to be

@) H

=
,::' Program Analvzer {Analyze Tool)

—Fﬂ File gaved.
" Project ;'r -
Cutpuit o x
[EOQF]
L ix All Dutput Messages | -
IR EEEE EEEEEN N R E
I 4% Disconnected

The following items are explained here.
- [How to open]
- [Description of each area]

[How to open]

- From the [start] menu, select [All Programs] >> [Renesas Electronics CubeSuite+] >>[CubeSuite+].

[Description of each area]

(1) Menu bar
This area consists of the following menu items.
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(@) [File] menu

Save Pin List Device Pin List panel-dedicated item

Saves a report file (a file containing information configured using Pin Configura-
tor: device pin list) overwriting the existing file.

Save Pin List As... Device Pin List panel-dedicated item

Opens the Save As dialog box for naming and saving a report file (a file con-
taining information configured using Pin Configurator: device pin list).

Save Top View Device Top View panel-dedicated item

Saves a report file (a file containing information configured using Pin Configura-
tor: device top view) overwriting the existing file.

Save Top View As... Device Top View panel-dedicated item

Opens the Save As dialog box for naming and saving a report file (a file con-
taining information configured using Pin Configurator: device top view).

Save Code Generator Report Code Generator panel/Code Generator Preview panel-dedicated item

Outputs report files (a file containing information configured using Code Gener-
ator and a file containing information regarding the source code).

- The output format for the report file (either HTML or CSV) is selected by click-
ing [Generation] tab >> [Report type] in the Property panel.

- The destination folder for the report file is specified by clicking [Generation]
tab >> [Output folder] in the Property panel.

Save Output-Tab Name Output panel-dedicated item
Saves the message corresponding to the specified tab overwriting the existing
file.

Save Output-Tab Name As... Output panel-dedicated item

Opens the Save As dialog box for naming and saving the message correspond-
ing to the specified tab.

(b) [Edit] menu

Undo Property panel-dedicated item

Cancels the effect of an edit operation to restore the previous state.

Cut Property panel-dedicated item

Sends the character string or lines selected with range selection to the clip-
board and deletes them.

Copy Property panel/Output panel-dedicated item
Sends the character string or lines selected with range selection to the clip-
board.

Paste Property panel-dedicated item

Inserts the contents of the clipboard at the caret position.

Delete Property panel-dedicated item

Deletes the character string or the lines selected with the range selection.

Select All Property panel/Output panel-dedicated item

Selects all the strings displayed in the item being edited or all the strings dis-
played in the Message area.
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Search...

Device Pin List panel/Code Generator Preview panel/Output panel-dedicated

item

Opens the Search and Replace dialog box for searching strings with the [Quick

Search] tab selected.

Replace...

Output panel-dedicated item

Opens the Search and Replace dialog box for replacing strings with the [Whole

Replace] tab selected.

(c) [Help] menu

Open Help for Project Tree Panel

Project Tree panel-dedicated item

Displays the help of Project Tree panel.

Open Help for Property Panel

Property panel-dedicated item

Displays the help of Property panel.

Open Help for Device Pin List
Panel

Device Pin List panel-dedicated item

Displays the help of Device Pin List panel.

Open Help for Device Top View
Panel

Device Top View panel-dedicated item

Displays the help of Device Top View panel.

Open Help for Code Generator
Panel

Code Generator panel-dedicated item

Displays the help of Code Generator panel.

Open Help for Code Generator
Preview Panel

Code Generator Preview panel-dedicated item

Displays the help of Code Generator Preview panel.

Open Help for Output Panel

Output panel-dedicated item

Displays the help of Output panel.

(2) Panel display area

This area consists of multiple panels, each dedicated to a different purpose.
See the following sections for details on this area.

- Project Tree panel

- Property panel

- Device Pin List panel

- Device Top View panel
- Code Generator panel

- Code Generator Preview panel

- Output panel
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Project Tree panel

This panel displays components of the project (microcontroller, design tool, build tool, etc.) in a tree structure.

Figure A-2. Project Tree Panel
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The following items are explained here.
- [How to open]
- [Description of each area]
- [[Help] menu (Project Tree panel-dedicated items)]
- [Context menu]

[How to open]

- From the [View] menu, select [Project Tree].

[Description of each area]

(1) Project tree area
This area displays components of the project (microcontroller, design tool, build tool, etc.) in a tree structure.

(@) Pin Configurator (Design Tool)
This node consists of the following pin nodes.

Device Pin List Opens the Device Pin List panel for entering information on the pins of the
microcontroller.
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Device Top View

Opens the Device Top View panel that displays the information entered in the
Device Pin List panel.

(b) Code Generator (Design Tool)

This node consists of the following peripheral function nodes.
When there is peripheral function target microcontroller is not supporting, peripheral functionbutton is not

disokayed.

System

Opens the [System] for configuring the information necessary to control the
functions of clock generator, on-chip debug function and etc. provided by the
microcontroller.

External Bus

Opens the [External Bus] for configuring the information necessary to control
the functions of external bus interface (functions to connect an external bus to
the area other than the built-in ROM, RAM or SFR) provided by the microcon-
troller.

Port Opens the [Port] for configuring the information necessary to control the port
functions provided by the microcontroller.

Interrupt Opens the [Interrupt] for configuring the information necessary to control the
interrupt functions and the key interrupt function provided by the microcontrol-
ler.

Serial Opens the [Serial] for configuring the information necessary to control the func-

tions of serial array unit and functions of serial interface provided by the micro-
controller.

Operational Amplifier

Opens the [Operational Amplifier] for configuring the information necessary to
control the functions of operational amplifier provided by the microcontroller.

Comparator/PGA

Opens the [Comparator/PGA] for configuring the information necessary to con-
trol the functions of comparator/programmable gain amplifier provided by the
microcontroller.

A/D Converter

Opens the [A/D Converter] for configuring the information necessary to control
the function of A/D converter provided by the microcontroller.

D/A Converter Opens the [D/A Converter] for configuring the information necessary to control
the function of D/A converter provided by the microcontroller.
Timer Opens the [Timer] for configuring the information necessary to control the func-

tions of timer array unit provided by the microcontroller.

Watchdog Timer

Opens the [Watchdog Timer] for configuring the information necessary to con-
trol the functions of watchdog timer provided by the microcontroller.

Real-time Clock

Opens the [Real-time Clock] for configuring the information necessary to con-
trol the functions of real-time counter provided by the microcontroller.

Clock Output

Opens the [Clock Output] for configuring the information necessary to control
the functions of clock output controller provided by the microcontroller.

Clock Output/Buzzer Output

Opens the [Clock Output/Buzzer Output] for configuring the information neces-
sary to control the functions of clock output/buzzer output controller provided by
the microcontroller.

LCD Controller/Driver

Opens the [LCD Controller/Driver] for configuring the information necessary to
control the function of LCD controller/driver provided by the microcontroller.

DMA

Opens the [DMA] for configuring the information necessary to control the func-
tions of DMA (Direct Memory Access) controller provided by the microcontrol-
ler.
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LVI Opens the [LVI] for configuring the information necessary to control the func-
tions of low-voltage detector provided by the microcontroller.

(c) Icons
The table below displays the meaning of the icon displayed to the left of the string representing the peripheral
function node.

Operation in the corresponding Code Generator panel has been carried out.

IZ‘ Operation in the corresponding Code Generator panel has not been carried
out.

, E‘ The problem occurs on the settings became the manipulation to the other
peripheral function node influences.

[[Help] menu (Project Tree panel-dedicated items)]

Open Help for Project Tree Panel Displays the help of this panel.

[Context menu]

The following context menu items are displayed by right clicking the mouse.

Return to Reset Value Restores the information for the selected peripheral function node to its default state.

Property Opens the Property panel containing the information for the selected node ([Pin
Configurator (Design Tool)], [Device Pin List], [Device Top View], [Code Generator
(Design Tool)], peripheral function node "[System], [Port], etc.").
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Property panel

This panel allows you to view the information on and change the setting for the node selected in the Project Tree panel,
the peripheral function button pressed in the Code Generator panel or the file selected in the Code Generator Preview
panel.

Figure A-3. Property Panel (Selected [Pin Configurator (Design Tool)])
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The following items are explained here.
- [How to open]
- [Description of each area]
- [[Edit] menu (Property panel-dedicated items)]
- [Context menu]

[How to open]

- On the Project Tree panel, select a node ([Pin Configurator (Design Tool)], [Device Pin List], [Device Top View],
[Code Generator (Design Tool)], peripheral function node "[System], [Port], etc."), and then select [Property] from
the [View] menu.

- On the Project Tree panel, select a node ([Pin Configurator (Design Tool)], [Device Pin List], [Device Top View],
[Code Generator (Design Tool)], peripheral function node "[System], [Port], etc."), and then select [Property] from
the context menu.

- On the Code Generator Preview panel, select a file, and then select [Property] from the [View] menu.

- On the Code Generator Preview panel, select a file, and then select [Property] from the context menu.

Remarks 1.  If this panel is already open, selecting a different node ([Pin Configurator (Design Tool)], [Device Pin
List], [Device Top View], [Code Generator (Design Tool)] or peripheral function node "[System], [Port],
etc.") in the Project Tree panel changes the content displayed in the Detail information display/change
area and eaplanation area accordingly.

2. If this panel is already open, pressing a different peripheral function button " , ﬁ , etc." in the
Code Generator panel changes the content displayed in the Detail information display/change area and
explanation area accordingly.

3. If this panel is already open, selecting a different file in the Code Generator Preview panel changes the
content displayed in the Detail information display/change area and explanation area accordingly.
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[Description of each area]

(1) Detail information display/change area
This area allows you to view the information on and change the setting for the node ([Pin Configurator (Design
Tool)], [Device Pin List], [Device Top View], [Code Generator (Design Tool)] or peripheral function node "[System],
[Port], etc.") selected in the Project Tree panel, the peripheral function button " , ﬁ , etc.” pressed in the
Code Generator panel, or the file selected in the Code Generator Preview panel.
The content displayed in this area differs depending on the node selected in the Project Tree panel, the peripheral
function button pressed in the Code Generator panel or the file selected in the Code Generator Preview panel.

The following table displays the meaning of [ and E displayed to the left of each category.

Indicates that the items within the category are displayed as a "collapsed view".

= Indicates that the items within the category are displayed as an "expanded view".

Remark  To switch between [ and & , click this mark or double-click the category name.

(2) Tab selection area
Categories for the display of the detailed information are changed when each tab is selected.
In this panel, following tabs are contained (see the section explaining each tab for details on the display/setting on
the tab).
- [Pin Configurator Settings] tab
Device Pin List Information] tab
Device Top View Settings] tab

Macro Setting] tab

-1
-1
- [Generation] tab
-1
- [File Setting] tab

[[Edit] menu (Property panel-dedicated items)]

Undo Cancels the effect of an edit operation to restore the previous state.

Cut Sends the character string or lines selected with range selection to the clipboard and
deletes them.

Copy Sends the character string or lines selected with range selection to the clipboard.
Paste Inserts the contents of the clipboard at the caret position.

Delete Deletes the character string or the lines selected with the range selection.

Select All Selects all strings displayed in the item being edited.

[Context menu]

The following context menu items are displayed by right clicking the mouse.

(1) While the item is being edited

Undo Cancels the effect of an edit operation to restore the previous state.

Cut Sends the character string or lines selected with range selection to the clipboard and
deletes them.
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Copy Sends the character string or lines selected with range selection to the clipboard.
Paste Inserts the contents of the clipboard at the caret position.

Delete Deletes the character string or the lines selected with the range selection.

Select All Selects all strings displayed in the item being edited.

(2) While the item is not being edited

Property Reset to Default Restores the selected item to its default state.
Property Reset All to Default Restores all items to their default state.
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[Pin Configurator Settings] tab

This tab displays information (Product Information and Package) on the [Pin Configurator (Design Tool)] selected in the
Project Tree panel.

Figure A-4. [Pin Configurator Settings] Tab

Property

/0 Fin Configurator Property
E Product Information

Yerzion

E Package
Package tupe

Yerzion
Pin configuratar werzion information,

Y Pin Configurator Settings /

The following items are explained here.
- [How to open]
- [Description of each area]

[How to open]
- On the Project Tree panel, select [Project name (Project)] >> [Pin Configurator (Design Tool)], and then select
[Property] from the [View] menu.

- On the Project Tree panel, select [Project name (Project)] >> [Pin Configurator (Design Tool)], and then select
[Property] from the context menu.

Remark If this panel is already open, selecting a different [Pin Configurator (Design Tool)] in the Project Tree panel

changes the content displayed accordingly.

[Description of each area]

(1) [Product Information] category

This area displays product information (Version and Release date) on Pin Configurator.

Version Displays the version of Pin Configurator (Pin Configurator Plug-in).

Release date

Displays the release date of Pin Configurator (Pin Configurator Plug-in).

(2) [Package] category

Change the shape (Package type) and settings of the microcontroller to display as the device top view in the
Device Top View panel.

Package type Selects the shape of the microcontroller displayed in the device top view.
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[Device Pin List Information] tab

This tab displays information (Product Information) on the [Device Pin List] selected in the Project Tree panel.

Figure A-5. [Device Pin List Information] Tab
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The following items are explained here.
- [How to open]
- [Description of each area]

[How to open]
- On the Project Tree panel, select [Project name (Project)] >> [Pin Configurator (Design Tool)] >> [Device Pin List],
and then select [Property] from the [View] menu.

- On the Project Tree panel, select [Project name (Project)] >> [Pin Configurator (Design Tool)] >> [Device Pin List],
and then select [Property] from the context menu.

Remark If this panel is already open, selecting a different [Device Pin List] in the Project Tree panel changes the

content displayed accordingly.

[Description of each area]

(1) [Product Information] category

This area displays product information (Version and Release date) on Pin Configurator.

Version Displays the version of Pin Configurator (Pin Configurator Plug-in).

Release date

Displays the release date of Pin Configurator (Pin Configurator Plug-in).
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[Device Top View Settings] tab

This tab allows you to view the information (Color, Tool Tip and Pin Name Display) on and change the setting for the
[Device Top View] selected in the Project Tree panel.

Figure A-6. [Device Top View Settings] Tab
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The following items are explained here.
- [How to open]
- [Description of each area]

[How to open]

- On the Project Tree panel, select [Project name (Project)] >> [Pin Configurator (Design Tool)] >> [Device Top
View], and then select [Property] from the [View] menu.

- On the Project Tree panel, select [Project name (Project)] >> [Pin Configurator (Design Tool)] >> [Device Top
View], and then select [Property] from the context menu.

Remark If this panel is already open, selecting a different [Device Top View] in the Project Tree panel changes the
content displayed accordingly.

[Description of each area]

(1) [Color] category
Select the display colors to differentiate the pin groups (Power pins, Special pins, etc.) in the device top view.

Power pins Selects the display color for power pins (pins whose use is limited to power).
Special pins Selects the display color for special pins (pins with specified uses).
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Unused pins Selects the display color for unused pins (dual-use pins with no use set in the
Device Pin List panel).

Used pins Selects the display color for used pins (dual-use pins with a use set in the Device
Pin List panel).

Device Selects the display color of the microcontroller.

Highlight color for a selected pin Selects the background color of a pin selected in the Device Pin List panel, on the
[Pin Number] tab.

Highlight color for macro pins Selects the background color of pins selected in the Device Pin List panel, on the
[Macro] tab.

Highlight color for external Selects the background color of pins selected in the Device Pin List panel, on the

peripheral pins [External Peripheral] tab.

Remark To change the setting of the color, use the following color palette which opens by making a selection
from the dropdown list in this area.

Figure A-7. Color Palette
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(2) [Tool Tip] category
Select whether to display a tooltip with information about a pin when the mouse cursor is moved over the pin in the
device top view.

Tool tip Selects whether to display a tooltip with information about a pin when the mouse
cursor is moved over the pin in the device top view panel.

Display all Displays the "Description”, "Recommend Connection
for Unused", and "Attention" strings for the device pin
list.

Description / recommended | Displays the "Description”, and "Recommend
connection for unused pin Connection for Unused" strings for the device pin list.

only
Attention only Displays the "Attention" string for the device pin list.
Not display Hides tooltips when the mouse cursor hovers over a

pin.

(3) [Pin Name Display] category
Select whether to display additional information about the pin in the device top view.
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Define name Selects whether to display the "Define Name" string of the device pin list appended
to the pin in the device top view.
Display Displays the "Define Name" string of the device pin
list in appended format.
Not display Hides the "Define Name" string of the device pin list.
Pin function Selects whether to also display unselected functions in the device top view when a

function has been selected from the device pin list's "Function" feature.

Display all

Displays functions selected via the device pin list's
"Function" feature in parentheses.

Selected function only

Only display functions selected via the device pin
list's "Function” feature in the device top view.
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[Generation] tab

This tab allows you to view the information (Product Information, Generate File Mode and Pin Configurator Reflect
Mode) on and change the setting for the [Code Generator (Design Tool)] selected in the Project Tree panel.

Figure A-8. [Generation] Tab
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The following items are explained here.
- [How to open]
- [Description of each area]

[How to open]

- On the Project Tree panel, select [Project name (Project)] >> [Code Generator (Design Tool)], and then select
[Property] from the [View] menu.

- On the Project Tree panel, select [Project name (Project)] >> [Code Generator (Design Tool)], and then select
[Property] from the context menu.

Remark If this panel is already open, selecting a different [Code Generator (Design Tool)] in the Project Tree panel
changes the content displayed accordingly.

[Description of each area]

(1) [Product Information] category
This area displays product information (Version and Release date) on Code Generator.

Version Displays the version of Code Generator (Code Library).
Release date Displays the release date of Code Generator (Code Library).
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(2) [Generate File Mode] category
This area allows you to view and change the setting for the file generation mode (Output control of API function,
Generate file, etc.) of Code Generator.

Output control of API function Views or Selects the type of output API functions (all API functions or only

initialization API functions) when the | | Generate Gode | button is pressed.

Output all API functions Outputs all API functions.
according to the setting

Output only initialization Outputs only initialization API functions.
API function
Generate file Views or selects the operation mode applied when the | %% Generate Cade | button is

pressed.

Operation mode applied when you select [File] menu >> [Save Code Generator
Report] is fixed to "Overwrite file".

Do nothing if file exists If a file with the same name exists, a new file will not
be output.
Merge file If a file with the same name exists, a new file is

merged with the existing file.

Only the section between "/* Start user code ... . Do
not edit comment generated here */* and “/* End user
code. Do not edit comment generated here */* will be
merged.

Overwrite file If a file with the same name exists, the existing file is
overwritten by a new file.

Output folder Views or selects the destination folder for various files (source code and report files)
which are output when the | %% Generate Code | button is pressed or when [File] menu
>> [Save Code Generator Report] is selected.

Report type Views or selects the format of the report files (a file containing information config-
ured using Code Generator and a file containing information regarding the source
code) which are output when [File] menu >> [Save Code Generator Report] is

selected.
HTML file Outputs a report file in HTML format.
CSV file Outputs a report file in CSV format.
Register files Selects whether source code generated by pressing the | %% Generate Gode | button

should be added to the project.

Output files to project Adds output source code to the project. The source
code will be added to the Project Tree panel, under
the [File] - [Code Generator] node.

Not output files to project Does not add output source code to the project.

Remark To change the output destination, use the Browse For Folder dialog box which opens by pressing the
[...] button in this area.

(3) [Pin Configurator Reflect Mode] category
Configure the information linking (Mode) between Code Generator and Pin Configurator.
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Mode

Selects whether to reflect the settings made in the Code Generator panel in the

Device Pin List panel when the || Reflect in Pin| button is pressed.

Reflected

Reflects Code Generator panel settings in the Device
Pin List panel.

Not reflected

Does not reflect Code Generator panel settings in the
Device Pin List panel.

Remark If "Not reflected" is selected, then the |é Feflect in Pin | button will be grayed out (deselected).
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[Macro Setting] tab

This tab allows you to view the information (Macro Information) on and change the setting for the peripheral function
node "[System], [Port], etc." selected in the Project Tree panel, or the peripheral function button " , , etc.”
pressed in the Code Generator panel.

Figure A-9. [Macro Setting] Tab
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The following items are explained here.
- [How to open]
- [Description of each area]

[How to open]

- On the Project Tree panel, select [Project name (Project)] >> [Code Generator (Design Tool)] >> Peripheral func-
tion node "[System], [Port], etc.", and then select [Property] from the [View] menu.

- On the Project Tree panel, select [Project name (Project)] >> [Code Generator (Design Tool)] >> Peripheral func-
tion node "[System], [Port], etc.", and then select [Property] from the context menu.

Remarks 1.  If this panel is already open, selecting a different peripheral function node "[System], [Port], etc.” in the
Project Tree panel changes the content displayed accordingly.

2. Ifthis panel is already open, pressing a different type of peripheral function button " , ,etc."in
the Code Generator panel changes the content displayed accordingly.

[Description of each area]

(1) [Macro Information] category
This area allows you to view the information (Macro name) on and change the setting for the peripheral function
node "[System], [Port], etc." selected in the Project Tree panel, or the peripheral function button pressed in the
Code Generator panel.

Macro name Displays the type of peripheral function node selected in the Project Tree panel or
the type of peripheral function button pressed in the Code Generator panel.
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[File Setting] tab

This tab allows you to view the information (File Information) on and change the setting for the file selected in the Code
Generator Preview panel.

Figure A-10. [File Setting] Tab
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The following items are explained here.
- [How to open]
- [Description of each area]

[How to open]

- On the Code Generator Preview panel, select a file, and then select [Property] from the [View] menu.
- On the Code Generator Preview panel, select a file, and then select [Property] from the context menu.

Remark If this panel is already open, selecting a different file in the Code Generator Preview panel changes the con-
tent displayed accordingly.

[Description of each area]

(1) [File Information] category

This area allows you to view the information (Default name and File name) on and change the setting for the file
selected in the Code Generator Preview panel.

Default name Views or selects the setting that determines whether the name of the file selected in
the Code Generator Preview panel is a default name or not.

Yes The file name is a default name.

Changing this area from "No" to "Yes" changes the
name of the file to its default name.

No The file name is not a default name.
File name Displays or change the name of the file selected on the Code Generator Preview
panel.
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Device Pin List panel

This panel allows you to enter information on each pin of the microcontroller.

Remark The Device pin list area can be zoomed in and out by | 1gg=s, = | in the tool bar, or by operating the mouse
wheel while holding down the [Ctrl] key.

Figure A-11. Device Pin List Panel
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The following items are explained here.
- [How to open]
- [Description of each area]
- [[File] menu (Device Pin List panel-dedicated items)]
- [[Help] menu (Device Pin List panel-dedicated items)]

[How to open]

- On the Project Tree panel, double-click [Project name (Project)] >> [Pin Configurator (Design Tool)] >> [Device Pin
List].

- On the Project Tree panel, select [Project name (Project)] >> [Pin Configurator (Design Tool)] >> [Device Pin List],
and then press the [Enter] key.

- From the [View] menu, select [Pin Configurator] >> [Device Pin List].

[Description of each area]

(1) Toolbar
This area consists of the following buttons.

g Displays the information in the Device pin list area in an expanded view.
E Displays the information in the Device pin list area in a folded view only.
8 Clicks this button to automatically process the configuration information in the

selected function, 1/0, N-ch, and other fields after selecting one of the peripheral
functions displayed in the first level on the [Macro] tab.
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“H Clicks this button to initialize the selected function, 1/0, N-ch, and other fields after
selecting one of the peripheral functions displayed in the first level on the [Macro]
tab.

g Clicks this button to create an external peripheral controller from the external periph-

eral controller information on the [External Peripheral] tab, and display it in the
Device Top View panel.

- Clicks this button to delete the information for the external peripheral controller dis-
played on the [External Peripheral] tab, on the first layer.

Remarks 1.  Click the # button to add the information in question as a choice in the "External Parts" column
of the [Macro] tab and the [Pin Number] tab.
2. Click the 35# button to remove the external peripheral component in question from the Device top
view area If the Device Top View panel.

(2) Device pin list area
This area displays the "device pin list" for entering information on the pins of the microcontroller.

(3) Tab selection area
Selecting the tab changes the order in which "information on each pin of the microcontroller” is displayed.
This panel has the following tabs:
- [Pin Number] tab
This tab displays information on each pin of the microcontroller in the order of pin number.
- [Macro] tab
This tab displays information on each pin of the microcontroller in the order it was grouped into peripheral
functions.
- [External Peripheral] tab
This tab displays information about the pins connected to external peripherals in order grouped at the external-
peripheral component level.

[[File] menu (Device Pin List panel-dedicated items)]

Save Pin List Saves a report file (a file containing information configured using Pin Configurator: device
pin list) overwriting the existing file.

Save Pin List As... Opens the Save As dialog box for naming and saving a report file (a file containing infor-
mation configured using Pin Configurator: device pin list).

[[Help] menu (Device Pin List panel-dedicated items)]

Open Help for Device Pin List Displays the help of this panel.
Panel
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[Pin Number] tab

This tab displays information on each pin of the microcontroller in the order of pin number.

Figure A-12. [Pin Number] Tab
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The following items are explained here.
- [How to open]
- [Description of each area]

[How to open]

- On the Project Tree panel, double-click [Project name (Project)] >> [Pin Configurator (Design Tool)] >> [Device Pin
List].

- On the Project Tree panel, select [Project name (Project)] >> [Pin Configurator (Design Tool)] >> [Device Pin List],
and then press the [Enter] key.

- From the [View] menu, select [Pin Configurator] >> [Device Pin List].

[Description of each area]

(1) Device pin list area
This area displays the "device pin list" for entering information on the pins of the microcontroller.
The device pin list in this area is organized in the order of pin number.
The following are the columns comprising the device pin list.

Column Heading QOutline
Pin Number Displays the pin number of the pin.
Pin Name This area allows you to select "which function to use" when the pin has more than

one functions.

Function This area allows you to select "which function to use" when the pin has more than
one functions.

110 This area allows you to select the 1/0 mode of the pin.

N-ch This area allows you to select "which output mode to apply" when using the pin in
the output mode.
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Column Heading Outline

Define Name

This area allows you to assign a "user-defined pin name" to the pin.

Within 256 characters can be entered in the [Define Name].

Description Displays the summary of function of the pin.

Recommend Connection for Displays instructions on how to handle the pin when it is not used.

Unused This column displays information only when the "Free" is selected in the "Function"
column.

Attention Displays the precaution on using the pin.

External Parts

This area is for selecting which external peripheral controller to connect the pin to.

Remarks 1.

You cannot add information in the "Pin Number" column, "Pin Name" column, "Description” col-
umn, "Recommend Connection for Unused" column and "Attention" column because they contain
fixed information.

If the "Free" in the "Function" column is changed to a specific pin name, color of the corresponding
pin in the Device Top View panel changes from the “color representing the unused pins" to the
"color representing the used pins" selected by clicking [Device Top View Settings] tab >> [Color] in
the Property panel.

To move columns (change the display order) in the device pin list, drag and drop the desired
column to the desired location.

To add the "user's own column”, use the New Column dialog box which opens by pressing the
[New Column...] button in the Column Chooser dialog box which opens by pressing the button
in the upper left corner of the device pin list.
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[Macro] tab

This tab displays information on each pin of the microcontroller in the order it was grouped into peripheral functions.

Figure A-13. [Macro] Tab
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The following items are explained here.
- [How to open]
- [Description of each area]

[How to open]

- On the Project Tree panel, double-click [Project name (Project)] >> [Pin Configurator (Design Tool)] >> [Device Pin
List].

- On the Project Tree panel, select [Project name (Project)] >> [Pin Configurator (Design Tool)] >> [Device Pin List],
and then press the [Enter] key.

- From the [View] menu, select [Pin Configurator] >> [Device Pin List].

[Description of each area]

(1) Device pin list area
This area displays the "device pin list" for entering information on the pins of the microcontroller.
The device pin list in this area is organized in the order the pins were grouped into peripheral functions.

(a) Firstlayer
The following are the columns comprising the device pin list.

Column Heading Outline
Macro Name Displays the name of the peripheral function.
Total Displays the total number of pins assigned to the peripheral function.
Used Displays the total number of pins for which the purpose has been set.
Used in Other Macro Displays the total number of pins for which the purpose has been set by other
peripheral functions.
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(b) Second layer

Column Heading Outline
Pin Number Displays the pin number of the pin.
Pin Name Displays the pin name of the pin.
Function This area allows you to select "which function to use" when the pin has more

than one functions.

1/0 This area allows you to select the 1/0 mode of the pin.

N-ch This area allows you to select "which output mode to apply" when using the
pin in the output mode.

Define Name This area allows you to assign a "user-defined pin name" to the pin.

Within 256 characters can be entered in the [Define Name].

Description Displays the summary of function of the pin.
Recommend Connection for Displays instructions on how to handle the pin when it is not used.
Unused This column displays information only when the "Free" is selected in the

"Function" column.

Attention Displays the precaution on using the pin.
External Parts This area is for selecting which external peripheral controller to connect the
pin to.

Remarks 1.  You cannot add information in the "Macro Name", "Total", "Used", "Used by other function”, "Pin
Number", "Pin Name", "Description”, "Recommend Connection for Unused" and "Attention" col-
umns because they contain fixed information.

2. Ifthe "Free" in the "Function" column is changed to a specific pin name, color of the corresponding
pin in the Device Top View panel changes from the "color representing the unused pins" to the
"color representing the used pins" selected by clicking [Device Top View Settings] tab >> [Color] in
the Property panel.

3. To move columns (change the display order) in the device pin list, drag and drop the desired col-
umn to the desired location.

4. To add the "user's own column", use the New Column dialog box which opens by pressing the
[New Column...] button in the Column Chooser dialog box which opens by pressing the button
in the upper left corner of the device pin list.
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[External Peripheral] tab

This tab displays information about the pins connected to external peripherals in order grouped at the external-periph-
eral component level.

Figure A-14. [External Peripheral] Tab
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The following items are explained here.
- [How to open]
- [Description of each area]

[How to open]

- On the Project Tree panel, double-click [Project name (Project)] >> [Pin Configurator (Design Tool)] >> [Device Pin
List].

- On the Project Tree panel, select [Project name (Project)] >> [Pin Configurator (Design Tool)] >> [Device Pin List],
and then press the [Enter] key.

- From the [View] menu, select [Pin Configurator] >> [Device Pin List].

[Description of each area]

(1) Device pin list area
This area displays the "device pin list" for entering information on the pins connected to external peripheral parts.
Note that items in this area's device pin list are sorted by groups at the external peripheral controller level.

(a) Firstlayer
The following are the columns comprising the device pin list.

Column Heading Outline

External Peripheral Displays the name of the external peripheral controller.

To change the name, select this field and then press the [F2] key.

Total Displays the total number of pins allocated for connection with the microcontrol-
ler.

(b) Second layer

Column Heading Outline
Pin Number Displays the pin number of the pin.
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Column Heading Outline

Pin Name Displays the pin name of the pin.

Function This area allows you to select "which function to use" when the pin has more
than one functions.

110 This area allows you to select the 1/0 mode of the pin.

N-ch This area allows you to select "which output mode to apply" when using the pin
in the output mode.

Define Name This area allows you to assign a "user-defined pin name" to the pin.

Within 256 characters can be entered in the [Define Name].

Description Displays the summary of function of the pin.

Recommend Connection for Displays instructions on how to handle the pin when it is not used.

Unused This column displays information only when the "Free" is selected in the "Func-
tion" column.

Attention Displays the precaution on using the pin.

Remarks 1.  You cannot add information in the "External Peripheral Name", "Connected Pins", "Pin Number",
"Pin Name", "Description”, "Recommend Connection for Unused" and "Attention" columns
because they contain fixed information.

2. Ifthe "Free" in the "Function" column is changed to a specific pin name, color of the corresponding
pin in the Device Top View panel changes from the “color representing the unused pins" to the
"color representing the used pins" selected by clicking [Device Top View Settings] tab >> [Color] in
the Property panel.

3. To move columns (change the display order) in the device pin list, drag and drop the desired col-
umn to the desired location.

4. To add the "user's own column", use the New Column dialog box which opens by pressing the
[New Column...] button in the Column Chooser dialog box which opens by pressing the button
in the upper left corner of the device pin list.
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Device Top View panel

This panel displays the information entered in the Device Pin List panel.

Remark The Device top view area can be zoomed in and out by | 1gg=s, = | in the tool bar.

Figure A-15. Device Top View Panel
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The following items are explained here.
- [How to open]
- [Description of each area]
- [[File] menu (Device Top View panel-dedicated items)]
- [[Help] menu (Device Top View panel-dedicated items)]
- [Context menu]

[How to open]

- On the Project Tree panel, double-click [Project name (Project)] >> [Pin Configurator (Design Tool)] >> [Device Top
View].

- On the Project Tree panel, select [Project name (Project)] >> [Pin Configurator (Design Tool)] >> [Device Top
View], and then press the [Enter] key.

- From the [View] menu, select [Pin Configurator] >> [Device Top View].

Remark Inthe Property panel, on the [Pin Configurator Settings] tab, if "BGA" is selected for the Package type, then
this panel cannot be opened.
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[Description of each area]

(1) Toolbar

This area consists of the following buttons.

W

Clicks this button to enable changing of the display in the Device top view area by
drag and drop.

By pressing this button, the shape of the mouse cursor in the Device top view area
changes from the arrow to the hand.

Clicks this button to enable moving external peripheral components in the Device
top view area to arbitrary locations, and select pins.

By pressing this button, the shape of the mouse cursor which has changed into the
hand by pressing the &} button reverts back to the arrow.

(3]

Rotates the content in the Device top view area 90 degrees counter-clockwise.

K

Rotates the content in the Device top view area 90 degrees clockwise.

Expands or reduces the content in the Device top view area.

(2) [User Define] area

Drag and drop the [ button from this area to the Device top view area to creat and display an external peripheral

controller.

(3) Device top view area

This area displays the pin assignment of the microcontroller.
Settings of the pin assignment are displayed using the colors specified by selecting [Device Top View Settings] tab
>> [Color] in the Property panel.

Remark If the pin name in the diagram is double-clicked, the Device Pin List panel opens and the focus moves
to the clicked pin in the list.

[[File] menu (Device Top View panel-dedicated items)]

Save Top View

Saves a report file (a file containing information configured using Pin Configurator: device
top view) overwriting the existing file.

Save Top View As...

Opens the Save As dialog box for naming and saving a report file (a file containing infor-
mation configured using Pin Configurator: device top view).

[[Help] menu (Device Top View panel-dedicated items)]

Open Help for Device Top View
Panel

Displays the help of this panel.

[Context menu]

When you right click on a pin or external peripheral controller in the Device top view area, the following context menu

displays.
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(1) When apinis right clicked

Use as If the pin has multiple functions, select which function to use.

Connect to External Peripheral Selects which external peripheral controller to connect the pin to.

(2) When an external peripheral controller is right clocked

Disconnect Pin Disconnects from the pin.
Delete External Peripheral Removes the external peripheral controller.
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Code Generator panel

This panel allows you to configure the information necessary to control the peripheral functions provided by the micro-
controller.

Figure A-16. Code Generator Panel: [System]
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The following items are explained here.
- [How to open]
- [Description of each area]
- [[File] menu (Code Generator panel-dedicated items)]
- [[Help] menu (Code Generator panel-dedicated items)]

[How to open]

- On the Project Tree panel, double-click [Project name (Project)] >> [Code Generator (Design Tool)] >> Peripheral
function node "[System], [Port], etc.".

- On the Project Tree panel, select [Project name (Project)] >> [Code Generator (Design Tool)] >> Peripheral func-
tion node "[System], [Port], etc.", and then press the [Enter] key.

Remark If this panel is already open, pressing a different peripheral function button " , , etc." changes the
content displayed in the Information setting area accordingly.
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[Description of each area]

(1) Toolbar
This area consists of the following "peripheral function buttons".
When there is peripheral function target microcontroller is not supporting, peripheral functionbutton is not
disokayed.

|74 Reflect in Pin Reflects settings made on this panel in the Device Pin List panel, and then output

the changed contents to the Output panel. This button will be grayed out (disabled) if
"Not reflected" is selected in the [PinPart Combination Mode] category of the [Gen-
eration] tab.

| Generate Code Outputs the source code (device driver program) to the folder specified by selecting
[Generation] tab >> [Output folder] in the Property panel.

s Changes the content displayed in the Information setting area to the "[System] for
configuring the information necessary to control the functions of clock generator, on-
chip debug function and etc. provided by the microcontroller".

Changes the content displayed in the Information setting area to the "[External Bus]
for configuring the information necessary to control the functions of external bus
interface (functions to connect an external bus to the area other than the built-in
ROM, RAM or SFR) provided by the microcontroller".

Changes the content displayed in the Information setting area to the “[Port] for con-
figuring the information necessary to control the port functions provided by the
microcontroller”.

H

i Changes the content displayed in the Information setting area to the "[Interrupt] for
configuring the information necessary to control the interrupt functions and the key
interrupt function provided by the microcontroller".

Changes the content displayed in the Information setting area to the "[Serial] for
configuring the information necessary to control the functions of serial array unit and
functions of serial interface provided by the microcontroller”.

=]

Changes the content displayed in the Information setting area to the "[Operational
Amplifier] for configuring the information necessary to control the functions of
operational amplifier provided by the microcontroller”.

[]

Changes the content displayed in the Information setting area to the "[Comparator/
PGA|] for configuring the information necessary to control the functions of compara-
tor/programmable gain amplifier provided by the microcontroller".

]

Changes the content displayed in the Information setting area to the "[A/D
Converter] for configuring the information necessary to control the function of A/D
converter provided by the microcontroller".

g Changes the content displayed in the Information setting area to the "[D/A
Converter] for configuring the information necessary to control the function of D/A
converter provided by the microcontroller".

Changes the content displayed in the Information setting area to the "[Timer] for
configuring the information necessary to control the functions of timer array unit pro-
vided by the microcontroller".

Changes the content displayed in the Information setting area to the "[Watchdog
Timer] for configuring the information necessary to control the functions of watchdog
timer provided by the microcontroller”.

Changes the content displayed in the Information setting area to the "[Real-time
Clock] for configuring the information necessary to control the functions of real-time
counter provided by the microcontroller”.
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Changes the content displayed in the Information setting area to the "[Clock Output]
for configuring the information necessary to control the functions of clock output con-
troller provided by the microcontroller".

49 Changes the content displayed in the Information setting area to the "[Clock Output/
Buzzer Output] for configuring the information necessary to control the functions of
clock output/buzzer output controller provided by the microcontroller".

liE%| Changes the content displayed in the Information setting area to the "[LCD

Controller/Driver] for configuring the information necessary to control the function of
LCD controller/driver provided by the microcontroller”.

Changes the content displayed in the Information setting area to the "[DMA] for con-
figuring the information necessary to control the functions of DMA (Direct Memory
Access) controller provided by the microcontroller".

Changes the content displayed in the Information setting area to the "[LVI] for config-
uring the information necessary to control the functions of low-voltage detector pro-
vided by the microcontroller".

(2) Information setting area

The content displayed in this area differs depending on the "peripheral function node" or "peripheral function but-

ton" selected or pressed when opening this panel.

See User's Manual for Microcontroller for details on the items to be set.

[[File] menu (Code Generator panel-dedicated items)]

Save Code Generator Report

Outputs report files (a file containing information configured using Code Generator and a
file containing information regarding the source code).

Remarks 1.  The output format for the report file (either HTML or CSV) is selected by clicking [Generation] tab >>

[Report type] in the Property panel.
2. The destination folder for the report file is specified by clicking [Generation] tab >> [Output folder] in the

Property panel.

[[Help] menu (Code Generator panel-dedicated items)]

Open Help for Code Generator
Panel

Displays the help of this panel.
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Code Generator Preview panel

This panel allows you to confirm or configure on a per-API function basis the setting that determines whether or not the
source code (device driver program) is generated when the | B:‘I Generate Code | button is pressed in the Code Genera-
tor panel. It also allows you to confirm the source code that reflects the information configured in the Code Generator
panel.

Figure A-17. Code Generator Preview Panel
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The following items are explained here.
- [How to open]
- [Description of each area]
- [[File] menu (Code Generator Preview panel-dedicated items)]
- [[Help] menu (Code Generator Preview panel-dedicated items)]
- [Context menu]

[How to open]

- From the [View] menu, select [Code Generator Preview].

[Description of each area]

(1) Preview tree
This area allows you to confirm or configure on a per-API function basis the setting that determines whether or not
the source code (device driver program) is generated when the | D;‘I Generate Code | button is pressed in the Code
Generator panel.

Remarks 1.  You can change the source code to be displayed by selecting the source file name or API function
name in this tree.

2. To select whether or not to generate the source code, use the context menu (Generate code/Not
generate code) which is displayed by right-clicking the mouse while the mouse cursor is on the
desired icon in the tree.

3. You can confirm the current setting that determines whether or not to generate the source code by
checking the type of icon.
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Table A-2. Setting That Determines Whether or Not to Generate the Source Code

Type of Icon Outline

&l Source code for the currently selected API function is gener-
ated.
If this icon is displayed next to the API function, the corre-
sponding source code must be generated (it is impossible to
change the icon to ).

| Source code for the currently selected API function is gener-
ated.

Source code for the currently selected API function is not
generated.

(2) Source code display area

This area allows you to confirm the source code (device driver program) that reflects the information configured in

the Code Generator panel.

The following table displays the meaning of the color of the source code text displayed in this area.

Table A-3. Color of Source Code

Color Outline
Green Comment
Blue Reserved word for C compiler
Red Numeric value
Black Code section
Gray File name
Remarks 1.  You cannot edit the source code within this panel.

2.

For some of the API functions (such as API functions for serial array units), values such as the

SFR register value are calculated and finalized when the source code is generated (when the

| CJ Generate Code | button on the Code Generator panel is pressed). For this reason, the source

code displayed in this panel may not be the same as that would actually be generated.

You can change the source code to be displayed by selecting the source file name or API function

name in the preview tree.

[[File] menu (Code Generator Preview panel-dedicated items)]

Save Code Generator Report

Outputs report files (a file containing information configured using Code Generator and a
file containing information regarding the source code).

Remarks 1.

The output format for the report file (either HTML or CSV) is selected by clicking [Generation] tab >>

[Report type] in the

The destination folder for the report file is specified by clicking [Generation] tab >> [Output folder] in the

Property panel.

Property panel.
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[[Help] menu (Code Generator Preview panel-dedicated items)]

Open Help for Code Generator Displays the help of this panel.
Preview Panel

[Context menu]

The following context menu items are displayed by right clicking the mouse.

Generate code Makes a setting so that the source code of the currently selected API function is gener-
ated to the folder specified by selecting [Generation] tab >> [Output folder] in the Prop-
erty panel.

Selecting this context menu item changes the icon of the currently selected API function
from ﬂ to .

This item will be grayed out (disabled) if the currently selected API function is not
initialization API function, and "Output only initialization API function" is selected [Gener-
ation] tab >> [Output control of API function] in the Property panel.

Not generate code Makes a setting so that the source code of the currently selected API function is not gen-
erated when the button is pressed in the Code Generator panel.

Selecting this context menu item changes the icon of the currently selected API function
from m to .

Rename Selecting this menu item changes the name portion of the currently selected file or API
function into an edit box for editing the name.

You can change the name of the file or API function by editing its name in the edit box.

Default Reverts the file name or API function name to its original name before it was edited.
Property Opens the Property panel that contains the information for the currently selected file.
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Output panel

This panel is used to display operation logs for various components (design tool, build tool, debug tool, etc.) provided

by CubeSuite+.

The messages are dassified by the message origination tool and displayed on the individual tabs.

Remark The Message area can be zoomed in and out by
wheel while holding down the [Ctrl] key.

(1) A

(2){

Figure A-18.

Output Panel

: .
sages: | *Code Gensrator

The following items are explained here.

- [How to open]

Description of each area]

[File] menu (Output panel-dedicated items)]

-[
-[
- [[Edit] menu (Output panel-dedicated items)]
- [

Context menu]

[How to open]

- From the [View] menu, select [Output].

[Description of each area]

(1) Message area

The output messages of each tool are displayed.
The colors of message display differ with the type of message as shown below (character colors and background
colors depend on the configuration in the [General - Font and Color] category of the Option dialog box).

1no0s. | in the tool bar, or by operating the mouse

sage

| BBCD abod 0123 |

Background color

Standard color

Message Type Display Example (Default) Description
Normal message Character color Black Displayed with information notices.
| HBCD abod 0123 | :
Background color | White
Warning mes- Character color Bule Displayed with warnings about opera-

tions.

Error message Character color Red Displayed when there is a critical
| ABCD abed 0123 | Background color | Light gray error, or when exe(,tution is. not possi-
ble due to a operational mistake.
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(2) Tab selection area

Select the tab that indicates the origin of message.
The following tabs are available for the debug tool.

Tab Name

Description

All Messages

Displays operation logs for all components (design tool, build tool, debug tool, etc.) provided by Cube-
Suite+ in order of output.

Code Generator

Display only operation logs for the Code Generator out of those for various components (design tool,
build tool, debug tool, etc.) provided by CubeSuite+.

Caution

In this case, " *" mark will be added in front of the tab name, indicating that a new message has

been output.

Even if a new message is output on a deselected tab, tab selection will not automatically switch.

[[File] menu (Output panel-dedicated items)]

Save Output-Tab Name

Saves the message corresponding to the specified tab overwriting the existing file.

Save Output-Tab Name As...

Opens the Save As dialog box for naming and saving the message corresponding to the
specified tab.

[[Edit] menu (Output panel-dedicated items)]

Copy Sends the character string or lines selected with range selection to the clipboard.

Select All Selects all the messages displayed on the Message area.

Search... Opens the Search and Replace dialog box for searching strings with the [Quick Search]
tab selected.

Replace... Opens the Search and Replace dialog box for replacing strings with the [Whole Replace]
tab selected.

[Context menu]

The following context menu items are displayed by right clicking the mouse.

Copy Sends the character string or lines selected with range selection to the clipboard.
Select All Selects all the messages displayed on the Message area.
Clear Deletes all the messages displayed on the Message area.

Stop Searching

Cancels the search currently being executed.

This is invalid when a search is not being executed.

Open Help for Message

Displays help for the message on the current caret location.

This only applies to warning messages and error messages.
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Column Chooser dialog box

This dialog box allows you to choose whether or not to display the item listed in this dialog box in the device pin list, and

add columns to or delete columns from the device pin list.

Figure A-19. Column Chooser Dialog Box

Column Chooser

B Pir Murnber
Pin Mame
Function
140
M-ch
D efine Mame
D ezcription
Recormmend Connection for Unused
Attention
L External Peripheral

(2

[Function buttons] { [Hew Calumn. | [ D elete Colum ] [ Default ] [ Close
The following items are explained here.

- [How to open]

- [Description of each area]

- [Function buttons]

[How to open]

- In the [Pin Number] tab of the Device Pin List panel, click the button.

- In the [Macro] tab of the Device Pin List panel, click the button.

- In the [External Peripheral] tab of the Device Pin List panel, click the button.

[Description of each area]
(1) Operational object selection area
This area allows you to select the device pin list to be configured in this dialog box.
Pin Number Configures the device pin list corresponding to the [Pin Number] tab.
Macro Configures the device pin list belonging to the first layer of the [Macro] tab.
Macro - Pin Configures the device pin list belonging to the second layer of the [Macro] tab.
External Peripheral Configures the device pin list belonging to the first layer of the [External Peripheral]
tab.
External Peripheral - Pin Configures the device pin list belonging to the second layer of the [External Periph-
eral] tab.
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Figure A-20. Operational Object ([Pin Number] Tab)

Device Pin List
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Figure A-22. Operational Object ([Macro] Tab: Second Layer)

Device Pin List
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Figure A-23. Operational Object ([External Peripheral] Tab: First Layer)

Device Pin List

=re Ll efinel 3]
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Figure A-24. Operational Object ([External Peripheral] Tab: Second Layer)

Device Pin List
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(2) Displayed item selection area
Select whether or not to display the item selected in the Operational object selection area in the device pin list.

Checked Displays the selected item in the device pin list.

Not checked Hides the selected item in the device pin list.

[Function buttons]

Button Function
New Column... Opens the New Column dialog box for adding columns to the device pin list.
Delete Column Deletes the selected columns from the device pin list.

You can only delete the column which you added using the New Column dialog box.

Default Restores the column order to the default settings.
Close Closes this dialog box.
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New Column dialog box

This dialog box allows you to add your own column to the device pin list.

Figure A-25. New Column Dialog Box

Hew Column ]

(1) | Mame |
@ | Twpe Text L
[Function buttons] —[ 8] 4 ] [ Cancel

The following items are explained here.
- [How to open]
- [Description of each area]
- [Function buttons]

[How to open]

- Click the [New Column...] button in the Column Chooser dialog box.

[Description of each area]

(1) [Name]
This area allows you to enter column headings of the columns added to the device pin list.
Within 256 characters can be entered in the [Name].

() [Type]
Select the input format of the column to add to the device pin list.
Text Only character strings can be entered in the column.
Cehck box Adds a column of check boxes.
Whole number Only integers can be entered in the column.
Real number Only real numbers can be entered in the column.
Date Only dates in YYYYMMDD format can be entered in the column.

[Function buttons]

Button Function

OK Adds a column that has the column heading specified in the [Name] to the right end of
the device pin list.

Cancel Ignores the setting and closes this dialog box.
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Browse For Folder dialog box

This dialog box allows you to specify the output destination for files (source code, report file, etc.).

Figure A-26. Browse For Folder Dialog Box

Browse For, Folder

D Iy Documents
1 4 ;.l My Computer
5;; My Mebwork Places
IC5) Unused Deskrop Shorbeuts

[Function buttons] —[ [ Make Mew Folder ] oo | [ Cancel

The following items are explained here.
- [How to open]
- [Description of each area]
- [Function buttons]

[How to open]

- In the [Generation] tab of the Property panel, click the [...] button in [Output folder].

[Description of each area]

(1) Folder location
Select the folder to which the files (source code, report file, etc.) are output.

[Function buttons]

Button Function
Make New Folder Creates a "New Folder" below the folder selected in the Folder location.
OK Specifies the folder selected in the Folder location as the destination for the files.
Cancel Ignores the setting and closes this dialog box.
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Save As dialog box

This dialog box allows you to name and save a file (such as a report file).

Figure A-27. Save As Dialog Box

(1) —f—»Savein | D My Documents V| € ? ¥ [

T 2y Music
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4) Places y Save astype: |Microsoft Office Excel Bool v | [ Cancel |

[Function buttons]

The following items are explained here.
- [How to open]
- [Description of each area]
- [Function buttons]

[How to open]

- From the [File] menu, select [Save <object> As...].

[Description of each area]

(1) [Ssavein]
Select the folder to which the files (report files, etc.) are output.

(2) List of files
This area displays a list of files matching the conditions selected in [Save in] and [Save as type].
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(3) [File name]
Specify the name of the file to be output.

(4) [Save as type]
Select the type of the file to be output.

Microsoft Office Excel Book (*.xls) Microsoft Office Excel Book format
Bitmap (*.bmp) Bitmap format

PNG (*.png) PNG format

JPEG (*.jpg) JPEG format

EMF (*.emf) EMF format

[Function buttons]

Button Function

Save Outputs a file having the name specified in the [File name] and [Save as type] to the
folder specified in the [Save in].

Cancel Ignores the setting and closes this dialog box.
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This appendix describes the files output by Code Generator.

B.1 Overview

APPENDIX B OUTPUT FILES

Below is a list of files output by Code Generator.

Table B-1.

File List

Unit of Output

File Name

Description

Peripheral function

CG_PeripheralFunctionName.c

Initial function, API function

CG_PeripheralFunctionName_user.c

Interrupt function (MD_INTxxx), callback function

CG_PeripheralFunctionName.h

Defines macros for assigning values to registers

Project

CG_main.c

main function, R_MAIN_Userlnit function

CG_systeminit.c

Call initial function of peripheral function
Call CG_ReadResetSource

CG_macrodriver.h

Defines common macros used by all source files

CG_userdefine.h

Empty file (for user definitions)

CG_lk.dr

Link directive

B.2 Output File

Below are the files (peripheral function) output by Code Generator.

Table B-2. File List (Peripheral Function)

Peripheral Function

Source File Name

Names of API Functions Included

System

CG_system.c

CLOCK_Init
CG_ChangeClockMode
CG_ChangeFrequency
CG_SelectPowerSaveMode
CG_SelectStabTime

CG_system_user.c

CLOCK _Userlnit
CG_ReadResetSource

CG_system.h

External Bus

CG_bus.c

BUS_Init
BUS_PowerOff

CG_bus_user.c BUS_Userlnit
CG_bus.h -
Port CG_port.c PORT_Init
PORT_ChangePmnInput
PORT_ChangePmnQOutput
CG_port_user.c PORT_Userlnit
CG_port.h -
Interrupt CG_int.c INTP_Init
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Peripheral Function Source File Name

Names of API Functions Included

Interrupt CG_int.c

KEY_Init

INT_MaskablelnterruptEnable
INTPn_Disable
INTPn_Enable

KEY_Disable

KEY_Enable

CG_int_user.c

INTP_Userlnit
KEY_Userlnit

MD_INTPn
MD_INTKR

CG_int.h

Serial CG_serial.c

SAUmM_Init

SAUmM_PowerOff

UARTN_Init

UARTn_Start
UARTnN_Stop
UARTN_SendData
UARTnN_ReceiveData

CSImn_Init

CSImn_Start
CSImn_Stop
CSImn_SendData
CSImn_ReceiveData

CSImn_SendReceiveData

IICmn_Init

1ICmn_Stop

IICmn_MasterSendStart
IICmn_MasterReceiveStart
IICmn_StartCondition
IICmn_StopCondition
UARTFN_Init

UARTFn_PowerOff
UARTFnN_Start

UARTFn_Stop
UARTFn_SendData
UARTFn_ReceiveData
UARTFn_SetComparisonData
UARTFn_DataComparisonEnable
UARTFn_DataComparisonDisable

IICA_Init

IICA_PowerOff

IICA_Stop

IICA_MasterSendStart
IICA_MasterReceiveStart
IICA_StopCondition
IICA_SlaveSendStart
IICA_SlaveReceiveStart
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Peripheral Function

Source File Name

Names of API Functions Included

Serial CG_serial.c

1ICn_Init

1ICn_Stop
IICn_MasterSendStart
1ICn_MasterReceiveStart
1ICn_SlaveSendStart

IICn_SlaveReceiveStart

CG_serial_user.c

SAUm_Userlnit
UARTN_SendEndCallback
UARTN_ReceiveEndCallback
UARTnN_SoftOverRunCallback
UARTN_ErrorCallback
CSImn_SendEndCallback
CSImn_ReceiveEndCallback
CSImn_ErrorCallback
1ICmn_MasterSendEndCallback
IICmn_MasterReceiveEndCallback
IICmn_MasterErrorCallback
UARTFn_SendEndCallback
UARTFn_ReceiveEndCallback
UARTFn_SoftOverRunCallback
UARTFn_ExpBitCetectCallback
UARTFn_IDMatchCallback
UARTFn_ErrorCallback
IICA_Userlnit
IICA_MasterSendEndCallback
IICA_MasterReceiveEndCallback
IICA_MasterErrorCallback
IICA_SlaveSendEndCallback
IICA_SlaveReceiveEndCallback
IICA_SlaveErrorCallback
IICA_GetStopConditionCallback
1ICn_Userlnit
1ICn_MasterSendEndCallback
1ICn_MasterReceiveEndCallback
1ICn_MasterErrorCallback
1ICn_SlaveSendEndCallback
IICn_SlaveReceiveEndCallback
1ICn_SlaveErrorCallback
1ICn_GetStopConditionCallback
MD_INTSRn

MD_INTSREnNn

MD_INTSTn

MD_INTCSImn

MD_INTIICmn

MD_INTLTn

MD_INTLRn

MD_INTLSn

MD_INTIICn
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Peripheral Function

Source File Name

Names of API Functions Included

Serial CG_serial_user.c MD_INTIICA
CG_serial.h -
Operational Amplifier CG_opamp.c OPAMP_Init
AMPnN_Start
AMPnN_Stop

CG_opamp_user.c

OPAMP_Userlnit

CG_opamp.h

Comparator/PGA

CG_cmppga.c

CMPPGA_Init

CMPPGA_PowerOff
CMPPGA_Start

CMPPGA_Stop
CMPPGA_ChangeCMPnRefVoltage
CMPPGA_ChangePGAFactor

CG_cmppga_user.c

CMPPGA_Userlnit

MD_INTCMPn
CG_cmppga.h -
A/D Converter CG_ad.c AD_Init
AD_PowerOff

AD_ComparatorOn
AD_ComparatorOff
AD_Start

AD_Stop
AD_SelectADChannel
AD_Read
AD_ReadByte

CG_ad_user.c AD_Userlnit
MD_INTAD
CG_ad.h -
D/A Converter CG_da.c DA_Init
DA_PowerOff
DAnN_Start
DAnN_Stop

DAn_SetValue
DAnN_Set8BitsValue
DAnN_Set12BitsValue

CG_da_user.c DA_Userlnit
CG_da.h -
Timer CG_timer.c TAUmM_Init

TAUmM_PowerOff

TAUmM_Channeln_Start
TAUmM_Channeln_Stop
TAUmM_Channeln_ChangeCondition
TAUm_Channeln_ChangeTimerCondition
TAUm_Channeln_GetPulseWidth
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Peripheral Function

Source File Name

Names of API Functions Included

Timer

CG_timer.c

TAUmM_Channeln_ChangeDuty
TAUm_Channeln_SoftWareTriggerOn

CG_timer_user.c

TAUmM_Userlnit
MD_INTTMmn

CG_timer.h

Watchdog Timer

CG_wdt.c

WDT_Init
WDT_Restart

CG_wdt_user.c WDT_Userlnit
MD_INTWDTI
CG_wdt.h -
Real-time Clock CG_rtc.c RTC_Init

RTC_PowerOff
RTC_CounterEnable
RTC_CounterDisable
RTC_SetHourSystem
RTC_CounterSet
RTC_CounterGet
RTC_ConstPeriodInterruptEnable
RTC_ConstPeriodInterruptDisable
RTC_AlarmEnable
RTC_AlarmDisable
RTC_AlarmSet
RTC_AlarmGet
RTC_lIntervalStart
RTC_IntervalStop
RTC_IntervallnterruptEnable
RTC_lIntervallnterruptDisable
RTC_RTC1HZ_OutputEnable
RTC_RTC1HZ_OutputDisable
RTC_RTCCL_OutputEnable
RTC_RTCCL_OutputDisable
RTC_RTCDIV_OutputEnable
RTC_RTCDIV_OutputDisable
RTC_ChangeCorrectionValue

CG_rtc_user.c

RTC_Userlnit
RTC_ConstPeriodinterruptCallback
RTC_AlarminterruptCallback

MD_INTRTC
MD_INTRTCI
CG_rtc.h -
Clock Output CG_pcl.c PCL_lInit
PCL_Start
PCL_Stop

PCL_ChangeFreq

CG_pcl_user.c

PCL_Userlnit
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Peripheral Function

Source File Name

Names of API Functions Included

Clock Output

CG_pcl.h

Clock Output/Buzzer
Output

CG_pclbuz.c

PCLBUZN_Init
PCLBUZn_Start
PCLBUZn_Stop
PCLBUZn_ChangeFreq

CG_pclbuz_user.c

PCLBUZn_Userlnit

CG_pclbuz.h

LCD Controller/Driver

CG_lcd.c

LCD_Init

LCD_DisplayOn
LCD_DisplayOff
LCD_VoltageOn
LCD_VoltageOff

CG_lcd_user.c LCD_Userlnit
CG_lcd.h -
DMA CG_dma.c DMARN_Init
DMAnN_Enable
DMAnN_Disable
DMAnN_Hold
DMAnN_Restart
DMAnN_CheckStatus
DMAN_SetData
DMAnN_SoftwareTriggerOn
CG_dma_user.c DMAnN_Userlnit
MD_INTDMAnN
CG_dma.h -
LVI CG_lvi.c LVI_Init

LVI_InterruptModeStart
LVI_ResetModeStart
LVI_Stop
LVI_SetLVILevel

CG_lvi_user.c LVI_Userlnit
MD_INTLVI
CG_lvi.h -
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APPENDIX C API FUNCTIONS

This appendix describes the API functions output by Code Generator.

C.1 Overview

Below are the naming conventions for API functions output by Code Generator.
- Macro names are in ALL CAPS.

The number in front of the macro name is a hexadecimal value; this is the same value as the macro value.

- Local variable names are in all lower case.
- Global variable names start with a "g" and use Camel Case.
- Names of pointers to global variables start with a "gp" and use Camel Case.

- Names of elements in enum statements are in ALL CAPS.

C.2 Output Function

Below is a list of API functions output by Code Generator.

Table C-1. API Function List

Peripheral Function

API Function Name

Function

System

CLOCK_Init

Performs initialization required to control the clock generator,
on-chip debug, and etc. .

CLOCK_Userlnit

Performs user-defined initialization relating to the clock gener-
ator, on-chip debug, and etc. .

CG_ReadResetSource

Performs processing in response to RESET signal.

CG_ChangeClockMode

Changes the CPU clock/peripheral hardware clock.

CG_ChangeFrequency

Changes the division ratio of the CPU clock/peripheral
hardware clock.

CG_SelectPowerSaveMode

Configures the CPU's standby function.

CG_SelectStabTime

Configures the oscillation stabilization time of the X1 clock.

External Bus

BUS_Init Performs initialization necessary to control external bus inter-
face functions (functions to connect an external bus to areas
other than onboard ROM, ROM and RAM).

BUS_Userlnit Performs user-defined initialization relating to the external bus

interface.

BUS_PowerOff

Halts the clock supplied to the external bus interface.

Port PORT _Init Performs initialization necessary to control port functions.
PORT_Userlnit Performs user-defined initialization relating to the port.
PORT_ChangePmninput Switches the pin's /0 mode from output mode to input mode.
PORT_ChangePmnOQutput Switches the pin's I1/0 mode from input mode to output mode.

Interrupt INTP_Init Performs initialization necessary to control the external inter-

rupt INTPn functions.

INTP_Userlnit Performs user-defined initialization relating to the external
interrupt INTPn functions.

KEY_Init Performs initialization necessary to control the key interrupt

INTKR functions.
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Peripheral Function API Function Name

Function

Interrupt KEY_Userlnit

Performs user-defined initialization relating to the key interrupt
INTKR functions.

INT_MaskablelnterruptEnable

Disables/enables the acceptance of the maskable interrupts.

INTPn_Disable Disables the acceptance of the maskable interrupts INTPn
(external interrupt requests).
INTPn_Enable Enables the acceptance of the maskable interrupts INTPn
(external interrupt requests).
KEY_Disable Disables the acceptance of the key interrupts INTKR.
KEY_Enable Enables the acceptance of the key interrupts INTKR.
Serial SAUmM_Init Performs initialization necessary to control the serial array unit

and serial interface functions.

SAUmM_Userlnit

Performs user-defined initialization related to the serial array
unit and serial interface functions.

SAUmM_PowerOff

Halts the clock supplied to the serial array unit.

UARTN_Init

Performs initialization of the serial interface (UART) channel.

UARTN_Start

Sets UART communication to standby mode.

UARTN_Stop

Ends UART communication.

UARTN_SendData

Starts UART data transmission.

UARTN_ReceiveData

Starts UART data reception.

UARTN_SendEndCallback

Performs processing in response to the UART transmission
complete interrupt INTSTn.

UARTN_ReceiveEndCallback

Performs processing in response to the UART reception com-
plete interrupt INTSRn.

UARTN_SoftOverRunCallback

Performs processing in response to the UART reception com-
plete interrupt INTSRn.

UARTN_ErrorCallback

Performs processing in response to the UART communication
error interrupt INTSREN.

CSImn_Init Performs initialization of the serial interface (CSI) channel.
CSImn_Start Sets CSI communication to standby mode.
CSImn_Stop Ends CSI communication.

CSImn_SendData

Starts CSI data transmission.

CSImn_ReceiveData

Starts CSI data reception.

CSImn_SendReceiveData

Starts CSI data transmission/reception.

CSImn_SendEndCallback

Performs processing in response to the CSI communication
complete interrupt INTCSImn.

CSImn_ReceiveEndCallback

Performs processing in response to the CSI communication
complete interrupt INTCSImn.

CSImn_ErrorCallback

Performs processing in response to the CSI communication
error interrupt INTSREN.

IICmn_Init Performs initialization of the serial interface (simple 1IC) chan-
nel.
IICmn_Stop Ends simple IIC communication.
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Peripheral Function API Function Name

Function

Serial IICmn_MasterSendStart

Starts simple IIC master transmission.

IICmn_MasterReceiveStart

Starts simple IIC master reception.

IICmn_StartCondition

Generates start conditions.

IICmn_StopCondition

Generates stop conditions.

IICmn_MasterSendEndCallback

Performs processing in response to the ICmn communication
complete interrupt INTIICmn.

IICmn_MasterReceiveEndCallback

Performs processing in response to the ICmn communication
complete interrupt INTIICmn.

IICmn_MasterErrorCallback

Performs processing in response to detection of parity error
(ACK error) in simple [IC communication.

UARTFN_Init

Performs initialization of the serial interface (UARTFnN).

UARTFn_PowerOff

Halts the clock supplied to the serial interface (UARTFnN).

UARTFnN_Start

Sets UARTF communication to standby mode.

UARTFn_Stop

Ends UARTF communication.

UARTFn_SendData

Starts UARTF data transmission.

UARTFn_ReceiveData

Starts UARTF data reception.

UARTFn_SetComparisonData

Sets the data to compare to the received data.

UARTFn_DataComparisonEnable

Starts the data comparison.

UARTFn_DataComparisonDisable

Ends the data comparison.

UARTFn_SendEndCallback

Performs processing in response to the transmission interrupt
INTLTN.

UARTFn_ReceiveEndCallback

Performs processing in response to the reception complete
interrupt INTLRn.

UARTFn_SoftOverRunCallback

Performs processing in response to the reception complete
interrupt INTLRn.

UARTFn_ExpBitCetectCallback

Performs processing in response to the status interrupt
INTLSh.

UARTFn_IDMatchCallback

Performs processing in response to the status interrupt
INTLSh.

UARTFn_ErrorCallback

Performs processing in response to the status interrupt
INTLSh.

IICA_Init Performs initialization of the serial interface (IICA).

IICA_Userlnit Performs user-defined initialization of the serial interface
(ICA).

IICA_PowerOff Halts the clock supplied to the serial interface (IICA).

IICA_Stop Ends IICA communication.

IICA_MasterSendStart

Starts IICA master transmission.

IICA_MasterReceiveStart

Starts IICA master reception.

IICA_StopCondition

Generates stop conditions.

IICA_MasterSendEndCallback

Performs processing in response to the IICA communication
complete interrupt INTIICA.
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Peripheral Function

API Function Name

Function

Serial

IICA_MasterReceiveEndCallback

Performs processing in response to the IICA communication
complete interrupt INTIICA.

IICA_MasterErrorCallback

Performs processing in response to detection of error in ICA
master communication.

IICA_SlaveSendStart

Starts IICA slave transmission.

IICA_SlaveReceiveStart

Starts IICA slave reception.

IICA_SlaveSendEndCallback

Performs processing in response to the IICA communication
complete interrupt INTIICA.

IICA_SlaveReceiveEndCallback

Performs processing in response to the IICA communication
complete interrupt INTIICA.

IICA_SlaveErrorCallback

Performs processing in response to detection of error in ICA
slave communication.

IICA_GetStopConditionCallback

Performs processing in response to detection of stop condition
in [ICA slave communication.

1ICn_Init Performs initialization of the serial interface (IICn).

1ICn_Userlnit Performs user-defined initialization of the serial interface
(11Cn).

1ICn_Stop Ends IICnh communication.

1ICn_MasterSendStart

Starts 1ICn master transmission.

IICn_MasterReceiveStart

Starts 1ICn master reception.

1ICn_MasterSendEndCallback

Performs processing in response to the 1ICn communication
complete interrupt INTIICn.

1ICn_MasterReceiveEndCallback

Performs processing in response to the 1ICn communication
complete interrupt INTIICn.

1ICn_MasterErrorCallback

Performs processing in response to detection of error in [ICn
master communication.

IICn_SlaveSendStart

Starts 1ICn slave transmission.

IICn_SlaveReceiveStart

Starts 1ICn slave reception.

1ICn_SlaveSendEndCallback

Performs processing in response to the 1ICn communication
complete interrupt INTIICn.

IICn_SlaveReceiveEndCallback

Performs processing in response to the 1ICn communication
complete interrupt INTIICn.

1ICn_SlaveErrorCallback

Performs processing in response to detection of error in [ICn
slave communication.

1ICn_GetStopConditionCallback

Performs processing in response to detection of stop condition
in [ICn slave communication.

Operational Amplifier

OPAMP_nit

Performs initialization necessary to control operational ampli-
fier functions.

OPAMP_Userlnit

Performs user-defined initialization relating to the operational
amplifier.

AMPN_Start

Starts the operation of opeational amplifier n (single AMP
mode).
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Peripheral Function

API Function Name

Function

Operational Amplifier AMPN_Stop Ends the operation of operational amplifier n (single AMP
mode).
Comparator/PGA CMPPGA_Init Performs initialization necessary to control comparator/pro-

grammable gain amplifiers functions.

CMPPGA_Userlnit

Performs user-defined initialization relating to the comparator/
programmable gain amplifiers.

CMPPGA_PowerOff

Halts the clock supplied to the comparator/programmable gain
amplifiers.

CMPPGA_Start

Starts the operation of comparator/programmable gain ampli-
fier.

CMPPGA_Stop

Ends the operation of comparator/programmable gain ampli-
fier.

CMPPGA_ChangeCMPnRefVoltag
e

Sets comparator n internal reference voltage.

CMPPGA_ChangePGAFactor

Sets the input voltage amplification factor of a programmable
gain amplifier.

A/D Converter

AD_Init Performs initialization necessary to control A/D converter func-
tions.

AD_Userlnit Performs user-defined initialization relating to the A/D con-
verter.

AD_PowerOff Halts the clock supplied to the A/D converter.

AD_ComparatorOn

Enables operation of voltage converter.

AD_ComparatorOff

Disables operation of voltage converter.

AD_Start

Starts A/D conversion.

AD_Stop

Ends A/D conversion.

AD_SelectADChannel

Configures the analog voltage input pin for A/D conversion.

AD_Read

Reads the results of A/D conversion.

AD_ReadByte

Reads the results of A/D conversion (8 bits; most significant 8
bits of 10-bit resolution).

D/A Converter

DA_Init Performs initialization necessary to control D/A converter func-
tions.

DA_Userlnit Performs user-defined initialization relating to the D/A con-
verter.

DA_PowerOff Halts the clock supplied to the D/A converter.

DAnN_Start Starts D/A conversion.

DAN_Stop Ends D/A conversion.

DAn_SetValue

Sets the initial analog voltage output to the ANOn pin.

DAnN_Set8BitsValue

Sets the initial analog voltage (8 bits) output to the ANOn pin.

DAN_Set12BitsValue

Sets the initial analog voltage (12 bits) output to the ANOn pin.

Timer

TAUmM_Init

Performs initialization necessary to control timer array unit
functions.
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Peripheral Function API Function Name

Function

Timer TAUmM_Userlnit

Performs user-defined initialization relating to the timer array
unit.

TAUmM_PowerOff

Halts the clock supplied to the timer array unit.

TAUm_Channeln_Start

Starts the count for channel n.

TAUm_Channeln_Stop

Ends the count for channel n.

TAUmM_Channeln_ChangeCondition

Changes the counter value.

dition

TAUmM_Channeln_ChangeTimerCon

Changes the counter value.

TAUmM_Channeln_GetPulseWidth

Captures the high/low-level width measured between pulses
of the signal (pulses) input to the TImn pin.

TAUmM_Channeln_ChangeDuty

Changes the duty ratio of the PWM signal output to the TOmn
pin.

TAUmM_Channeln_SoftWareTrigger

Generates the trigger (software trigger) for one-shot pulse

On output.
Watchdog Timer WDT_Init Performs initialization necessary to control watchdog timer
functions.
WDT_Userlnit Performs user-defined initialization relating to the watchdog

timer.

WDT_Restart

Clears the watchdog timer counter and resumes counting.

Real-time Clock RTC_lInit Performs initialization necessary to control real-time counter
functions.
RTC_Userlnit Performs user-defined initialization relating to the real-time

counter.

RTC_PowerOff

Halts the clock supplied to the real-time counter.

RTC_CounterEnable

Starts the count of the real-time counter (year, month, week-
day, day, hour, minute, second).

RTC_CounterDisable

Ends the count of the real-time counter (year, month, weekday,
day, hour, minute, second).

RTC_SetHourSystem

Sets the clock type (12-hour or 24-hour clock) of the real-time
counter.

RTC_CounterSet

Sets the counter value (year, month, weekday, day, hour,
minute, second) of the real-time counter.

RTC_CounterGet

Reads the counter value (year, month, weekday, day, hour,
minute, second) of the real-time counter.

RTC_ConstPeriodInterruptEnable

Sets the cycle of the interrupts INTRTC, then starts the cyclic
interrupt function.

RTC_ConstPeriodInterruptDisable

Ends the cyclic interrupt function.

RTC_ConstPeriodInterruptCallback

Performs processing in response to the cyclic interrupt
INTRTC.

RTC_AlarmEnable

Starts the alarm interrupt function.

RTC_AlarmDisable

Ends the alarm interrupt function.

RTC_AlarmSet

Sets the alarm conditions (weekday, hour, minute).

RTC_AlarmGet

Reads the alarm conditions (weekday, hour, minute).

R20UT2137EJ0100 Rev.1.00
Sep 01, 2012

RENESAS

Page 95 of 351



CubeSuite+ V1.03.00

APPENDIX C API FUNCTIONS

Peripheral Function

API Function Name

Function

Real-time Clock

RTC_AlarminterruptCallback

Performs processing in response to the alarm interrupt
INTRTC.

RTC_IntervalStart

Starts the interval interrupt function.

RTC_IntervalStop

Ends the interval interrupt function.

RTC_IntervalinterruptEnable

Sets the cycle of the interrupts INTRTCI, then starts the inter-
val interrupt function.

RTC_IntervalinterruptDisable

Ends the interval interrupt function.

RTC_RTC1HZ_OutputEnable

Enables output of the real-time counter correction clock (1 Hz)
to the RTC1HZ pin.

RTC_RTC1HZ_OutputDisable

Disables output of the real-time counter correction clock (1 Hz)
to the RTC1HZ pin.

RTC_RTCCL_OutputEnable

Enables output of the real-time counter clock (32 kHz source)
to the RTCCL pin.

RTC_RTCCL_OutputDisable

Disables output of the real-time counter clock (32 kHz source)
to the RTCCL pin.

RTC_RTCDIV_OutputEnable

Enables output of the real-time counter clock (32 kHz cycle) to
the RTCDIV pin.

RTC_RTCDIV_OutputDisable

Disables output of the real-time counter clock (32 kHz cycle) to
the RTCDIV pin.

RTC_ChangeCorrectionValue

Changes the timing and correction value for correcting clock
errors.

Clock Output

PCL_lInit Performs initialization necessary to control clock output control
circuit functions.

PCL_Userlnit Performs user-defined initialization relating to the clock output
control circuits.

PCL_Start Starts clock output.

PCL_Stop Ends clock output.

PCL_ChangeFreq

Changes the output clock to the PCL pin.

Clock Output/Buzzer
Output

PCLBUZnN_Init

Performs initialization necessary to control clock/buzzer output
control circuit functions.

PCLBUZn_Userlnit

Performs user-defined initialization relating to the clock/buzzer
output control circuits.

PCLBUZn_Start

Starts clock/buzzer output.

PCLBUZN_Stop

Ends clock/buzzer output.

PCLBUZn_ChangeFreq

Changes the output clock to the PCLBUZn pin.

LCD Controller/Driver

LCD_Init Performs initialization necessary to control LCD controller/
driver functions.
LCD_Userlnit Performs user-defined initialization relating to the LCD

controller/driver.

LCD_DisplayOn

Sets the LCD controller/driver to "display on" status.

LCD_DisplayOff

Sets the LCD controller/driver to "display off" status.
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Peripheral Function

API Function Name

Function

LCD Controller/Driver

LCD_VoltageOn

Enables operation of the LCD controller/driver's voltage boost
circuit and capacitor split circuit, then outputs the deselect sig-
nal from the segment pin.

LCD_VoltageOff

Halts operation of the LCD controller/driver's voltage boost cir-
cuit and capacitor split circuit, then outputs the groundlevel
signal from the segment/common pin.

DMA DMAnN_Init Performs initialization necessary to control DMA controller
functions.
DMAnN_Userlnit Performs user-defined initialization relating to the DMA con-
troller.
DMAnN_Enable Enables operation of channel n.
DMAnN_Disable Disables operation of channel n.
DMAnN_Hold Holds a DMA start request.
DMAnN_Restart Releases hold on a DMA start request.
DMAnN_CheckStatus Reads the transfer status (transfer complete/transfer ongoing).
DMAnN_SetData Sets the RAM address of the transfer source/destination, and
the number of times the data has been transferred.
DMAnN_SoftwareTriggerOn Starts DMA transfer when DMA operation is enabled.
LVI LVI_Init Performs initialization necessary to control low-voltage detec-
tor functions.
LVI_Userlnit Performs user-defined initialization relating to the low-voltage

detector.

LVI_InterruptModeStart

Starts low-voltage detection (when in interrupt generation
mode).

LVI_ResetModeStart

Starts low-voltage detection (when in internal reset mode).

LVI_Stop

Stops low-voltage detection.

LVI_SetLVILevel

Sets the low-voltage detection level.
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C.3 Function Reference

This section describes the API functions output by Code Generator, using the following notation format.

Figure C-1. Notation Format of APl Functions

(€] P

(2) o ettt ettt

@ ——»[Classification]

@ ——[Syntax]

5 ——[Argument(s)]

/10 Argument Description

© ——[Return value]

Macro Description

n ——s[Example]

(1) Name
Indicates the name of the API function.

(2) Outline
Outlines the functions of the API function.

(3) [Classification]
Indicates the name of the C source file to which the API function is output.

(4) [Syntax]
Indicates the format to be used when describing an API function to be called in C language.
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(5) [Argument(s)]
API function arguments are explained in the following format.

110

Argument

Description

@

(b)

©

(@) 110

Argument classification

|
O

Input argument

Output argument

(b) Argument

Argument data type

(c) Description

Description of argument

(6) [Return value]
API function return value is explained in the following format.

Macro

Description

(@

(b)

(&) Macro

Macro of return value

(b) Description

Description of return value

(7) [Example]
Shows an example of the API function in use.
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C3.1 System

Below is a list of API functions output by Code Generator for system use.

Table C-2. API Functions: [System]

API Function Name Function
CLOCK _Init Performs initialization required to control the clock generator, on-chip debug, and etc. .
CLOCK_Userlnit Performs user-defined initialization relating to the clock generator, on-chip debug, and
etc. .
CG_ReadResetSource Performs processing in response to RESET signal.
CG_ChangeClockMode Changes the CPU clock/peripheral hardware clock.
CG_ChangeFrequency Changes the division ratio of the CPU clock/peripheral hardware clock.
CG_SelectPowerSaveMode Configures the CPU's standby function.
CG_SelectStabTime Configures the oscillation stabilization time of the X1 clock.
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CLOCK_Init

Performs initialization required to control the clock generator, on-chip debug and etc. .

[Classification]

CG_system.c

[Syntax]

void CLOCK_Init ( void );

[Argument(s)]

None.

[Return value]

None.
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CLOCK _Userlnit

Performs user-defined initialization relating to the clock generator, on-chip debug, and etc. .
Remark  This API function is called as the CLOCK _Init callback routine.

[Classification]

CG_system_user.c

[Syntax]

void CLOCK_UserlInit ( void );

[Argument(s)]

None.

[Return value]

None.
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CG_ReadResetSource

Performs processing in response to RESET signal.

[Classification]

CG_system_user.c

[Syntax]

void CG_ReadResetSource ( void );
[Argument(s)]

None.

[Return value]

None.

[Example]

Below are examples of the different processes executing depending on the RESET signal trigger.

[CG_Systeminit.c]

void systeminit ( void ) {
CG_ReadResetSource (); /* Processes executed by RESET signal trigger */

[CG_system_user.c]

#include "CG_macrodriver.h"
void CG_ReadResetSource ( void ) {
UCHAR  flag = RESF; /* Reset control flag register: Obtain RESF contents */
if ( flag & Ox1 ) { /* Trigger identification: Check LVIRF flag */
...... /* Internal reset request by low-voltage detector */
} else if ( flag & 0x10 ) { /* Trigger identification: Check WDRF flag */
...... /* Internal reset request by watchdog timer */
} else if ( flag & 0x80 ) { /* Trigger identification: Check TRAP flag */

...... /* Internal reset request by execution of illegal instruction */
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CG_ChangeClockMode

Changes the CPU clock/peripheral hardware clock.

[Classification]

CG_system.c
[Syntax]
#include "CG_macrodriver.h"
#include ""CG_system.h"
MD_STATUS CG_ChangeClockMode ( enum ClockMode mode );

[Argument(s)]
1/0 Argument Description
| enum ClockMode mode; Clock generator type
[Fx3]
HIOCLK: Internal high-speed oscillation clock

SYSX1CLK: X1 clock
SYSEXTCLK: External main system clock

FILCLK: Internal low-speed oscillation clock
[1x3]
HIOCLK: Internal high-speed oscillation clock

HIO40CLK: 40 MHz internal high-speed oscillation clock
SYSX1CLK: X1 clock
SYSEXTCLK: External main system clock

SUBCLK: Subsystem clock
[Kx3]
HIOCLK: Internal high-speed oscillation clock

SYSX1CLK: X1 clock
SYSEXTCLK: External main system clock

SUBCLK: Subsystem clock
[Kx3-A] [Kx3-L] [Lx3]
HIOCLK: Internal high-speed oscillation clock

HIO20CLK: 20 MHz internal high-speed oscillation clock
SYSX1CLK: X1 clock
SYSEXTCLK: External main system clock

SUBCLK: Subsystem clock
[Return value]
Macro Description
MD_OK Normal completion
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Macro

Description

MD_ERROR1

Exit with error (abend) [Fx3] [Kx3]
- Cannot change to the X1 clock.
Exit with error (abend) [Ix3]

- Cannot change to the 40 MHz internal high-speed oscillation clock.

Exit with error (abend) [Kx3-A] [Kx3-L] [Lx3]

- Cannot change to the 20 MHz internal high-speed oscillation clock.

MD_ERROR2

Exit with error (abend) [Fx3] [Kx3]
- Cannot change to the external main system clock.
Exit with error (abend) [Ix3] [Kx3-A] [Kx3-L] [Lx3]

- Cannot change to the X1 clock.

MD_ERROR3

Exit with error (abend) [Fx3]

- Cannot change to the internal low-speed oscillation clock.
Exit with error (abend) [Ix3] [Kx3-A] [Kx3-L] [Lx3]

- Cannot change to the external main system clock.

Exit with error (abend) [Kx3]

- Cannot change to the subsystem clock because the XT1 and XT2 pins are in input mode.

MD_ERROR4

Exit with error (abend) [Ix3] [Kx3-A] [Kx3-L] [Lx3]

- Cannot change to the subsystem clock.

MD_ARGERROR

Invalid argument specification
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CG_ChangeFrequency

Changes the division ratio of the CPU clock/peripheral hardware clock.

[Classification]

CG_system.c
[Syntax]
#include "CG_macrodriver.h"
#include ""CG_system.h"

MD_STATUS CG_ChangeFrequency ( enum CPUClock clock );

[Argument(s)]
1/0 Argument Description
| enum CPUClock clock; Division ratio type

[Fx3]
SYSTEMCLOCK: fPLL
SYSONEHALF: fPLL/2
SYSONEFOURTH: fPLL/4
SYSONEEIGHTH: fPLL/8
SYSONESIXTEENTH: fPLL/16
SYSONETHIRTYSECOND: fPLL/32

[1x3] [Kx3] [Kx3-L]
SYSTEMCLOCK: fMAIN
SYSONEHALF: fMAIN/2
SYSONEFOURTH: fMAIN/4
SYSONEEIGHTH: fMAIN/8
SYSONESIXTEENTH: fMAIN/16
SYSONETHIRTYSECOND: fMAIN/32

[Kx3-A] [Lx3]
SYSTEMCLOCK: fMAIN
SYSONEHALF: fMAIN/2
SYSONEFOURTH: fMAIN/4
SYSONEEIGHTH: fMAIN/8
SYSONESIXTEENTH: fMAIN/16
SYSONETHIRTYSECOND: fMAIN/32
SUB: fSUB
SUBONEHALF: fSUB/2

Remark "fPLL" signifies the frequency of the PLL clock, "fMAIN" signifies the frequency of the main system clock,
and "fSUB" signifies the frequency of the subsystem clock.
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[Return value]

Macro Description
MD_OK Normal completion
MD_ARGERROR Invalid argument specification
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CG_SelectPowerSaveMode

Configures the CPU's standby function.

[Classification]

CG_system.c

[Syntax]
#include "CG_macrodriver.h"
#include ""CG_system.h"
MD_STATUS

CG_SelectPowerSaveMode ( enum PSLevel level );

[Argument(s)]

1/0 Argument

Description

| enum PSLevel level; Standby function type

PSSTOP: STOP mode
PSHALT: HALT mode

[Return value]

Macro Description
MD_OK

Normal completion

MD_ERROR Exit with error (abend)

- If the CPU is operating by a subsystem clock (XT1 oscillator), then STOP mode cannot be speci-
fied.

MD_ARGERROR Invalid argument specification

[Example]

Below is an example of changing the standby function to "STOP mode".

[CG_main.c]
#include ""CG_macrodriver.h"
#include "CG_system_h""

void main ( void ) {
MD_STATUS ret;

TAUO_PowerOff (); /* Stop clock supply */
ret = CG_SelectPowerSaveMode ( PSSTOP );

if (ret 1= MD OK ) {
while ( 1);

/* Change to STOP mode */

}
TAUO_Init Q;

/* Initialize timer array unit */
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TAUO_ChannelO_Start (); /* Starts the channel 0 count */
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CG_SelectStabTime

Configures the oscillation stabilization time of the X1 clock.

[Classification]

CG_system.c
[Syntax]
#include "CG_macrodriver.h"
#include ""CG_system.h"

MD_STATUS CG_SelectStabTime ( enum StabTime waittime );

[Argument(s)]

1/0 Argument Description

| enum StabTime waittime; Oscillation stabilization time type
STLEVELO: 278/fx
STLEVEL1: 279/fx
STLEVEL2: 2710/fx
STLEVEL3: 2711/fx
STLEVEL4: 2713/fx
STLEVELS5: 2715/fx
STLEVELG6: 2717/fx
STLEVEL7: 2718/fx

Remark "fx" signifies the frequency of the X1 clock.

[Return value]

Macro Description
MD_OK Normal completion
MD_ARGERROR Invalid argument specification
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C.3.2 External Bus

Below is a list of API functions output by Code Generator for external bus interface use.

Table C-3. API Functions: [External Bus]

API Function Name Function

BUS_Init Performs initialization necessary to control external bus interface functions (functions
to connect an external bus to areas other than onboard ROM, ROM and RAM).

BUS_Userlnit Performs user-defined initialization relating to the external bus interface.
BUS_PowerOff Halts the clock supplied to the external bus interface.
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BUS_Init

Performs initialization necessary to control external bus interface functions (functions to connect an external bus to
areas other than onboard ROM, ROM and RAM).

[Classification]

CG_bus.c

[Syntax]

void BUS_Init ( void );

[Argument(s)]

None.

[Return value]

None.
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BUS_Userlnit

Performs user-defined initialization relating to the external bus interface.
Remark This API function is called as the BUS _Init callback routine.

[Classification]

CG_bus_user.c

[Syntax]

void BUS_UserlInit ( void );

[Argument(s)]

None.

[Return value]

None.
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BUS_PowerOff

Halts the clock supplied to the external bus interface.
Remark Calling this API function changes the external bus interface to reset status. For this reason, writes to the
control registers (memory extension mode control register: MEM) after this API function is called are

ignored.

[Classification]

CG_bus.c

[Syntax]

void BUS_PowerOff ( void );

[Argument(s)]

None.

[Return value]

None.
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C.3.3 Port

Below is a list of API functions output by Code Generator for port use.

Table C-4. API Functions: [Port]

API Function Name

Function

PORT_Init

Performs initialization necessary to control port functions.

PORT_Userlnit

Performs user-defined initialization relating to the port.

PORT_ChangePmnlinput

Switches the pin's 1/0 mode from output mode to input mode.

PORT_ChangePmnOutput

Switches the pin's 1/0 mode from input mode to output mode.
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PORT _Init

Performs initialization necessary to control port functions.

[Classification]

CG_port.c

[Syntax]

void PORT_Init ( void );

[Argument(s)]

None.

[Return value]

None.
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PORT_Userlnit

Performs user-defined initialization relating to the port.
Remark  This API function is called as the PORT _Init callback routine.

[Classification]

CG_port_user.c

[Syntax]

void PORT_UserlInit ( void );

[Argument(s)]

None.

[Return value]

None.
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PORT_ChangePmninput

Switches the pin's I/O mode from output mode to input mode.

[Classification]

CG_port.c

[Syntax]

The format for specifying this API function differs according to whether the target pin has built-in pull-up resistance/a
TLL input buffer.

- Built-in pull-up resistance: none; TLL input buffer: none

void PORT_ChangePmnlnput ( void );

- Built-in pull-up resistance: yes; TLL input buffer: none

#include "CG_macrodriver.h"

void PORT_ChangePmnlnput ( BOOL enablepu );

- Built-in pull-up resistance: yes; TLL input buffer: yes

#include "CG_macrodriver.h"

void PORT_ChangePmninput ( BOOL enablepu, BOOL enablettl );

Remark mn is the port number.

[Argument(s)]
1/0 Argument Description

| BOOL enablepu; Built-in pull-up resistance used
MD_TRUE: Yes
MD_FALSE: No

| BOOL enablettl; Input buffer type
MD_TRUE: TTL input buffer
MD_FALSE:  Normal input buffer

[Return value]

None.
[Example 1]
Below is shown an example where pin POO (built-in pull-up resistance: yes; TLL input buffer: none) is changed as fol-
lows:
1/0 mode type: Input mode
Built-in pull-up resistance used: Yes
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[CG_main.c]

#include ""CG_macrodriver._.h"
void main ( void ) {

PORT_ChangePOOInput ( MD_TRUE );

/* Switch

1/0 mode */

}
[Example 2]
Below is shown an example where pin POO (built-in pull-up resistance: yes; TLL input buffer: none) is changed as fol-
lows:
1/0 mode type: Input mode
Built-in pull-up resistance used: No
[CG_main.c]
#include "CG_macrodriver.h"

void main ( void ) {

PORT_ChangeP0OOInput ( MD_FALSE );

/* Switch

1/0 mode */

3
[Example 3]
Below is shown an example where pin P04 (built-in pull-up resistance: yes; TLL input buffer: yes) is changed as fol-
lows:
I/0 mode type: Input mode
Built-in pull-up resistance used: No
Input buffer type: TTL input buffer
[CG_main.c]
#include "CG_macrodriver.h"

void main ( void ) {

PORT_ChangePO4Input ( MD_FALSE, MD_TRUE );

/* Switch 1/0 mode */
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PORT_ChangePmnOutput

Switches the pin's I/O mode from input mode to output mode.

[Classification]

CG_port.c

[Syntax]

If the target device is a 78KOR/Fx3, then the format for specifying this API function differs depending on whether N-ch
open-drain output is being performed via the target pin, and whether slow mode is specified.

- N-ch open drain output: none; Slow mode: none [Fx3]

#include "CG_macrodriver.h"

void PORT_ChangePmnOutput ( BOOL initialvalue );

- N-ch open drain output: yes; Slow mode: none [Fx3]

#include "CG_macrodriver.h"

void PORT_ChangePmnOutput ( BOOL enablench, BOOL initialvalue );

- N-ch open drain output: none; Slow mode: yes [Fx3]

#include ""CG_macrodriver.h"

void PORT_ChangePmnOutput ( BOOL enableslow, BOOL initialvalue );

- N-ch open drain output: yes; Slow mode: yes [Fx3]

#include "CG_macrodriver.h"

void PORT_ChangePmnOutput ( BOOL enablench, BOOL enableslow, BOOL initialvalue );

If the target device is 78K0R/Ix3, 78KOR/Kx3, 78KOR/Kx3-A, 78KOR/Kx3-L or 78KOR/Lx3, then the format for specify-
ing this API function differs according to whether the target pin conducts N-ch open drain output.

- N-ch open drain output: none [Ix3] [Kx3] [Kx3-A] [Kx3-L] [Lx3]

#include ""CG_macrodriver.h"

void PORT_ChangePmnOutput ( BOOL initialvalue );

- N-ch open drain output: yes [Ix3] [Kx3] [Kx3-A] [Kx3-L] [Lx3]

#include ""CG_macrodriver.h"
void PORT_ChangePmnOutput ( BOOL enablench, BOOL initialvalue );

Remark nm is the port number.
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[Argument(s)]

I/0 Argument Description

| BOOL enablench; Output mode type
MD_TRUE: N-ch open drain output (Vbb withstand voltage) mode
MD_FALSE: Normal output mode

| BOOL enableslow; Output mode type
MD_TRUE: Slow mode
MD_FALSE: Normal mode

| BOOL initialvalue; Initial output value
MD_SET: QOutput HIGH level "1"
MD_CLEAR: Output LOW level "0"

[Return value]

None.

[Example 1]

Below is shown an example where pin POO (N-ch open drain output: none) is changed as follows:
1/0 mode type: Output mode
Initial output value: Output HIGH level "1"

[CG_main.c]

#include ""CG_macrodriver.h"
void main ( void ) {

PORT_ChangeP00Output ( MD_SET ); /* Switch 1/0 mode */

[Example 2]

Below is shown an example where pin P04 (N-ch open drain output: yes) is changed as follows:
1/0 mode type: Output mode

Output mode type: N-ch open drain output (VDD withstand voltage) mode
Initial output value: Output LOW level "0"

[CG_main.c]

#include ""CG_macrodriver.h"

void main ( void ) {
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C34 Interrupt

Below is a list of API functions output by Code Generator for interrupt and key interrupt use.

Table C-5. API Functions: [Interrupt]

API Function Name Function

INTP_Init Performs initialization necessary to control the external interrupt INTPn functions.

INTP_Userlnit Performs user-defined initialization relating to the external interrupt INTPn functions.

KEY_Init Performs initialization necessary to control the key interrupt INTKR functions.

KEY_Userlnit Performs user-defined initialization relating to the key interrupt INTKR functions.

INT_MaskablelnterruptEnable Disables/enables the acceptance of the maskable interrupts.

INTPn_Disable Disables the acceptance of the maskable interrupts INTPn (external interrupt
requests).

INTPn_Enable Enables the acceptance of the maskable interrupts INTPn (external interrupt
requests).

KEY_Disable Disables the acceptance of the key interrupts INTKR.

KEY_Enable Enables the acceptance of the key interrupts INTKR.
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INTP_Init

Performs initialization necessary to control the external interrupt INTPn functions.

[Classification]

CG_int.c
[Syntax]

void INTP_Init ( void );
[Argument(s)]

None.

[Return value]

None.
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INTP_Userlnit

Performs user-defined initialization relating to the external interrupt INTPn functions.
Remark  This API function is called as the INTP_Init callback routine.

[Classification]

CG_int_user.c

[Syntax]

void INTP_Userlnit ( void );

[Argument(s)]

None.

[Return value]

None.
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KEY_Init

Performs initialization necessary to control the key interrupt INTKR functions.

[Classification]

CG_int.c

[Syntax]

void KEY_Init ( void );

[Argument(s)]

None.

[Return value]

None.
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KEY_Userlnit

Performs user-defined initialization relating to the key interrupt INTKR functions.
Remark This API function is called as the KEY _Init callback routine.

[Classification]

CG_int_user.c

[Syntax]

void KEY_UserlInit ( void );

[Argument(s)]

None.

[Return value]

None.
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INT_MaskablelnterruptEnable

Disables/enables the acceptance of the maskable interrupts.

[Classification]

CG_int.c

[Syntax]
- [Fx3] [Ix3] [Kx3-A] [Kx3-L] [Lx3]

#include "CG_macrodriver.h"
#include "CG_int_h"
MD_STATUS INT_MaskablelnterruptEnable ( enum MaskableSource name, BOOL enableflag );

- [Kx3]
#include "CG_macrodriver.h"
#include "CG_int_h"
void INT_MaskablelnterruptEnable ( enum MaskableSource name, BOOL enableflag );
[Argument(s)]
110 Argument Description
| enum MaskableSource name; Maskable interrupt type
INT_xxx: Maskable interrupt
| BOOL enableflag; Acceptance enabled/disabled
MD_TRUE: Acceptance enabled
MD_FALSE: Acceptance disabled

Remark See the header file CG_int.h for details about the maskable interrupt type INT_xxx.

[Return value]

- [Fx3] [Ix3] [Kx3-A] [Kx3-L] [Lx3]

Macro Description

MD_OK Normal completion

MD_ARGERROR Invalid argument specification

- [Kx3]
None.

[Example 1]

Below is an example of disabling acceptance of the maskable interrupt INTPO.
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[CG_main.c]
#include ""CG_macrodriver._.h"
#include "CG_int.h"

void main ( void ) {

INT_MaskablelnterruptEnable ( INT_INTPO, MD_FALSE );
interrupt INTPO */

/* Disable acceptance of maskable

[Example 2]

Below is an example of enabling acceptance of the maskable interrupt INTPO.

[CG_main.c]
#include ""CG_macrodriver.h"
#include "CG_int.h"

void main ( void ) {

INT_MaskablelnterruptEnable ( INT_INTPO, MD_TRUE );
interrupt INTPO */

/* Enable acceptance of maskable
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INTPn_Disable

Disables the acceptance of the maskable interrupts INTPn (external interrupt requests).

[Classification]

CG_int.c

[Syntax]

void INTPn_Disable ( void );

Remark nis the interrupt factor number.

[Argument(s)]

None.

[Return value]

None.
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INTPn_Enable

Enables the acceptance of the maskable interrupts INTPn (external interrupt requests).

[Classification]

CG_int.c

[Syntax]

void INTPn_Enable ( void );

Remark nis the interrupt factor number.

[Argument(s)]

None.

[Return value]

None.
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KEY_Disable

Disables the acceptance of the key interrupts INTKR.

[Classification]

CG_int.c

[Syntax]

void KEY_Disable ( void );

[Argument(s)]

None.

[Return value]

None.
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KEY_Enable

Enables the acceptance of the key interrupts INTKR.

[Classification]

CG_int.c

[Syntax]

void KEY_Enable ( void );

[Argument(s)]

None.

[Return value]

None.
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C.35 Serial

Below is a list of API functions output by Code Generator for serial array unit and serial interface use.

Table C-6. API Functions: [Serial]

API Function Name

Function

SAUmM_Init

Performs initialization necessary to control the serial array unit and serial interface
functions.

SAUmM_Userlnit

Performs user-defined initialization related to the serial array unit and serial interface
functions.

SAUmM_PowerOff

Halts the clock supplied to the serial array unit.

UARTN_Init

Performs initialization of the serial interface (UART) channel.

UARTN_Start

Sets UART communication to standby mode.

UARTN_Stop

Ends UART communication.

UARTN_SendData

Starts UART data transmission.

UARTN_ReceiveData

Starts UART data reception.

UARTN_SendEndCallback

Performs processing in response to the UART transmission complete interrupt
INTSTn.

UARTN_ReceiveEndCallback

Performs processing in response to the UART reception complete interrupt INTSRn.

UARTN_SoftOverRunCallback

Performs processing in response to the serial transfer end interrupt INTSRn.

UARTN_ErrorCallback

Performs processing in response to the UART communication error interrupt
INTSREN.

CSImn_Init Performs initialization of the serial interface (CSI) channel.
CSImn_Start Sets CSI communication to standby mode.
CSImn_Stop Ends CSI communication.

CSImn_SendData

Starts CSI data transmission.

CSImn_ReceiveData

Starts CSI data reception.

CSImn_SendReceiveData

Starts CSI data transmission/reception.

CSImn_SendEndCallback

Performs processing in response to the CSI communication complete interrupt
INTCSImn.

CSImn_ReceiveEndCallback

Performs processing in response to the CSI communication complete interrupt
INTCSImn.

CSImn_ErrorCallback

Performs processing in response to the CSI communication error interrupt INTSREnR.

IICmn_Init

Performs initialization of the serial interface (simple IIC) channel.

11ICmn_Stop

Ends simple IIC communication.

IICmn_MasterSendStart

Starts simple IIC master transmission.

IICmn_MasterReceiveStart

Starts simple IIC master reception.

IICmn_StartCondition

Generates start conditions.

IICmn_StopCondition

Generates stop conditions.

IICmn_MasterSendEndCallback

Performs processing in response to the simple ICmn communication complete inter-
rupt INTHCmn.

IICmn_MasterReceiveEndCallback

Performs processing in response to the simple ICmn communication complete inter-
rupt INTHCmn.
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API Function Name

Function

IICmn_MasterErrorCallback

Performs processing in response to detection of parity error (ACK error) in simple 1IC
communication.

UARTFN_Init

Performs initialization of the serial interface (UARTFnN).

UARTFn_PowerOff

Halts the clock supplied to the serial interface (UARTFnN).

UARTFn_Start

Sets UARTF communication to standby mode.

UARTFnN_Stop

Ends UARTF communication.

UARTFn_SendData

Starts UARTF data transmission.

UARTFn_ReceiveData

Starts UARTF data reception.

UARTFn_SetComparisonData

Sets the data to compare to the received data.

UARTFn_DataComparisonEnable

Starts the data comparison.

UARTFn_DataComparisonDisable

Ends the data comparison.

UARTFn_SendEndCallback

Performs processing in response to the transmission interrupt INTLTN.

UARTFn_ReceiveEndCallback

Performs processing in response to the reception complete interrupt INTLRn.

UARTFn_SoftOverRunCallback

Performs processing in response to the reception complete interrupt INTLRnN.

UARTFn_ExpBitCetectCallback

Performs processing in response to the status interrupt INTLSh.

UARTFn_IDMatchCallback

Performs processing in response to the status interrupt INTLSh.

UARTFn_ErrorCallback

Performs processing in response to the status interrupt INTLSh.

IICA_Init Performs initialization of the serial interface (IICA).
IICA_Userlnit Performs user-defined initialization of the serial interface (IICA).
IICA_PowerOff Halts the clock supplied to the serial interface (IICA).

IICA_Stop Ends IICA communication.

IICA_MasterSendStart

Starts IICA master transmission.

IICA_MasterReceiveStart

Starts IICA master reception.

IICA_StopCondition

Generates stop conditions.

IICA_MasterSendEndCallback

Performs processing in response to the IICA communication complete interrupt INTI-
ICA.

IICA_MasterReceiveEndCallback

Performs processing in response to the IICA communication complete interrupt INTI-
ICA.

IICA_MasterErrorCallback

Performs processing in response to detection of error in ICA master communication.

IICA_SlaveSendStart

Starts IICA slave transmission.

IICA_SlaveReceiveStart

Starts IICA slave reception.

IICA_SlaveSendEndCallback

Performs processing in response to the IICA communication complete interrupt INTI-
ICA.

IICA_SlaveReceiveEndCallback

Performs processing in response to the IICA communication complete interrupt INTI-
ICA.

IICA_SlaveErrorCallback

Performs processing in response to detection of error in [ICA slave communication.

IICA_GetStopConditionCallback

Performs processing in response to detection of stop condition in IICA slave communi-
cation.

1ICn_Init

Performs initialization of the serial interface (1ICn).
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API Function Name Function

IICn_Userlnit Performs user-defined initialization of the serial interface (IICn).

1ICn_Stop Ends IICnh communication.

1ICn_MasterSendStart Starts 1ICn master transmission.

IICn_MasterReceiveStart Starts [ICn master reception.

IICn_MasterSendEndCallback Performs processing in response to the 1ICnh communication complete interrupt
INTIICn.

IICn_MasterReceiveEndCallback Performs processing in response to the 1ICn communication complete interrupt
INTIICn.

IICn_MasterErrorCallback Performs processing in response to detection of error in ICn master communication.

1ICn_SlaveSendStart Starts 1ICn slave transmission.

IICn_SlaveReceiveStart Starts 1ICn slave reception.

IICn_SlaveSendEndCallback Performs processing in response to the 1ICn communication complete interrupt
INTIICn.

IICn_SlaveReceiveEndCallback Performs processing in response to the 1ICn communication complete interrupt
INTIICn.

IICn_SlaveErrorCallback Performs processing in response to detection of error in [ICn slave communication.

IICn_GetStopConditionCallback Performs processing in response to detection of stop condition in [ICn slave communi-
cation.
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SAUmM_Init

Performs initialization necessary to control the serial array unit and serial interface functions.

[Classification]

CG_serial.c

[Syntax]

void SAUm_Init ( void );

Remark m is the unit number.

[Argument(s)]

None.

[Return value]

None.
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SAUm_Userlnit

Performs user-defined initialization related to the serial array unit and serial interface functions.
Remark  This API function is called as the SAUm_Init callback routine.

[Classification]

CG_serial_user.c

[Syntax]

void SAUm_UserlInit ( void );

Remark m is the unit number.

[Argument(s)]

None.

[Return value]

None.
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SAUm_PowerOff

Halts the clock supplied to the serial array unit.

Remark Calling this API function changes the serial array unit to reset status. For this reason, writes to the control
registers (e.g. serial clock select register n: SPSn) after this API function is called are ignored.

[Classification]

CG_serial.c

[Syntax]

void SAUm_PowerOff ( void );

Remark m is the unit number.

[Argument(s)]

None.

[Return value]

None.
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UARTN_Init

Performs initialization of the serial interface (UART) channel.

Remark This API function is used as an internal function of SAUmM_Init. For this reason, there is normally no need to
call it from a user program.

[Classification]

CG_serial.c

[Syntax]

void UARTNn_Init ( void );

Remark nis the channel number.

[Argument(s)]

None.

[Return value]

None.
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UARTN_Start

Sets UART communication to standby mode.

[Classification]

CG_serial.c

[Syntax]

void UARTn_Start ( void );

Remark nis the channel number.

[Argument(s)]

None.

[Return value]

None.
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UARTnN_Stop

Ends UART communication.

[Classification]

CG_serial.c

[Syntax]

void UARTn_Stop ( void );

Remark nis the channel number.

[Argument(s)]

None.

[Return value]

None.
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UARTN_SendData

Starts UART data transmission.
Remarks 1.  This API function repeats the byte-level UART transmission from the buffer specified in parameter txbuf
the number of times specified in parameter txnum.

2. When performing a UART transmission, UARTN_Start must be called before this API function is called.

[Classification]

CG_serial.c

[Syntax]

#include ""CG_macrodriver.h"

MD_STATUS UARTn_SendData ( UCHAR *txbuf, USHORT txnum );

Remark nis the channel number.

[Argument(s)]
1/0 Argument Description
| UCHAR *txbuf; Pointer to a buffer storing the transmission data
| USHORT  txnum; Total amount of data to send

[Return value]

Macro Description

MD_OK Normal completion

MD_ARGERROR Invalid argument specification

[Example]

Below is an example of sending a UART transmission of four bytes of fixed-length data from channel O one time.

[CG_main.c]
#include "CG_macrodriver.h"
BOOL gFlag; /* Transmission complete flag */

void main ( void ) {
UCHAR  txbuf[] = "ABCD";
USHORT txnum = 4;
gFlag = 1; /* Initialize transmission complete flag */
UARTO_Start (); /* Start UART communication*/
UARTO_SendData ( &txbuf, txnum ); /* Start UART data transmission */

while ( gFlag ); /* Wait for txnum transmissions */
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[CG_serial_user.c]

#include "CG_macrodriver.h"
extern BOOL gFlag; /* Transmission complete flag */
__interrupt void MD_INTSTO ( void ) { /* Interrupt processing for INTSTO */
if ( guartOoTxCnt > 0 ) {
} else {
UARTO_SendEndCal lback (); /* Call callback routine */

void UARTO_SendEndCallback ( void ) { /* Callback routine for INTSTO */

gFlag = 0; /* Set transmission complete flag */
b
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UARTnN_ReceiveData

Starts UART data reception.
Remarks 1.  This API function performs byte-level UART reception the number of times specified by the parameter
rxnum, and stores the data in the buffer specified by the parameter rxbuf.

2. Actual UART reception starts after this API function is called, and UARTn_Start is then called.

[Classification]

CG_serial.c

[Syntax]

#include ""CG_macrodriver.h"

MD_STATUS UARTn_ReceiveData ( UCHAR *rxbuf, USHORT rxnum );

Remark nis the channel number.

[Argument(s)]
1/0 Argument Description
(0] UCHAR *rxbuf; Pointer to a buffer to store the received data
| USHORT  rxnum; Total amount of data to receive

[Return value]

Macro Description
MD_OK Normal completion
MD_ARGERROR Invalid argument specification
[Example]

Below is an example of UART reception of four bytes of fixed-length data from channel O one time.

[CG_main.c]
#include ""CG_macrodriver.h"
BOOL gFlag; /* Reception complete flag */

void main ( void ) {
UCHAR rxbuf[10];
USHORT rxnum = 4;
gFlag = 1; /* Initialize reception complete flag */

UARTO_ReceiveData ( &rxbuf, rxnum ); /* Start UART data reception */

UARTO_Start ; /* Start UART communication */
while ( gFlag ); /* Wait for rxnum receptions */
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[CG_serial_user.c]

#include "CG_macrodriver.h"
extern BOOL gFlag; /* Reception complete flag */
__interrupt void MD_INTSRO ( void ) { /* Interrupt processing for INTSRO */

if ( glartORxLen == gUartORxCnt ) {
UARTO_ReceiveEndCallback (); /* Call callback routine */

void UARTO_ReceiveEndCallback ( void ) { /* Callback routine for INTSRO */
gFlag = 0; /* Set reception complete flag */

R20UT2137EJ0100 Rev.1.00 RENESAS Page 145 of 351
Sep 01, 2012



CubeSuite+ V1.03.00 APPENDIX C API FUNCTIONS

UARTN_SendEndCallback

Performs processing in response to the UART transmission complete interrupt INTSTn.
Remark  This API function is called as the callback routine of interrupt process MD_INTSTn corresponding to the
UART transmission complete interrupt INTSTn (performed when number of transmission data specified by

UARTN_SendData parameter txnum has been completed).

[Classification]

CG_serial_user.c

[Syntax]

void UARTn_SendEndCallback ( void );

Remark nis the channel number.

[Argument(s)]

None.

[Return value]

None.
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UARTnN_ReceiveEndCallback

Performs processing in response to the UART reception complete interrupt INTSRn.
Remark  This API function is called as the callback routine of interrupt process MD_INTSRn corresponding to the
UART reception complete interrupt INTSRn (performed when number of received data specified by

UARTN_ReceiveData parameter rxnum has been completed).

[Classification]

CG_serial_user.c

[Syntax]

void UARTNn_ReceiveEndCallback ( void );

Remark nis the channel number.

[Argument(s)]

None.

[Return value]

None.
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UARTnN_SoftOverRunCallback

Performs processing in response to the UART reception complete interrupt INTSRn.

Remark  This API function is called as the callback routine of interrupt process MD_INTSRn corresponding to the
UART reception complete interrupt INTSRn (process performed when the amount of data received is
greater than the parameter rxnum specified for UARTNn_ReceiveData).

[Classification]

CG_serial_user.c

[Syntax]
- [Fx3]

void UARTn_SoftOverRunCallback ( void );

- [Ix3] [Kx3] [Kx3-A] [Kx3-L] [Lx3]

#include ""CG_macrodriver.h"

void UARTn_SoftOverRunCallback ( UCHAR rx_data );

Remark nis the channel number.

[Argument(s)]

- [Fx3]
None.

- [Ix3] [Kx3] [Kx3-A] [Kx3-L] [Lx3]

1/0 Argument Description

(0] UCHAR rx_data; Receive data (greater than the parameter rxnum specified for
UARTN_ReceiveData)

[Return value]

None.
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UARTnN_ErrorCallback

Performs processing in response to the UART communication error interrupt INTSRERN.

Remark  This API function is called as the callback routine of interrupt process MD_INTSREnN corresponding to the
UART communication error interrupt INTSREN.

[Classification]

CG_serial_user.c

[Syntax]

#include "CG_macrodriver.h"

void UARTNn_ErrorCallback ( UCHAR err_type );

Remark nis the channel number.

[Argument(s)]
1/0 Argument Description
(0] UCHAR err_type; Trigger for error interrupt

00000xx1B: Overrun error
00000x1xB: Parity error

000001xxB: Framing error

[Return value]

None.

[Example]

Below are examples of callback processing by the trigger for the UART communication error interrupt.

[CG_serial_user.c]

#include "CG_macrodriver.h"
__interrupt void MD_INTSREO ( void ) { /* Interrupt processing for INTSREO */
UCHAR err_type;

UARTO_ErrorCallback ( err_type ); /* Call callback routine */

void UARTO_ErrorCallback ( UCHAR err_type ) { /* Callback routine for INTSREO */

if (err_type & Ox1 ) { /* Determine trigger */
...... /* Callback processing in response to overrun error */
} else if (err_type & 0x2 ) { /* Determine trigger */
...... /* Callback processing in response to parity error */
} else if (err_type & 0x4 ) { /* Determine trigger */
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/* Callback processing in response to framing error */
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CSImn_Init

Performs initialization of the serial interface (CSI) channel.

Remark This API function is used as an internal function of SAUmM_Init. For this reason, there is normally no need to
call it from a user program.

[Classification]

CG_serial.c

[Syntax]

void CSImn_Init ( void );

Remark m is the unit number, and n is the channel number.

[Argument(s)]

None.

[Return value]

None.
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CSImn_Start

Sets CSI communication to standby mode.

[Classification]

CG_serial.c

[Syntax]

void CSImn_Start ( void );

Remark m is the unit number, and n is the channel number.

[Argument(s)]

None.

[Return value]

None.
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CSImn_Stop

Ends CSI communication.

[Classification]

CG_serial.c

[Syntax]

void CSImn_Stop ( void );

Remark m is the unit number, and n is the channel number.

[Argument(s)]

None.

[Return value]

None.
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CSImn_SendData

Starts CSI data transmission.
Remarks 1.  This API function repeats the byte-level CSI transmission from the buffer specified in parameter txbuf
the number of times specified in parameter txnum.

2. When performing a CSI transmission, CSImn_Start must be called before this API function is called.

[Classification]

CG_serial.c

[Syntax]

#include ""CG_macrodriver.h"

MD_STATUS CSImn_SendData ( UCHAR *txbuf, USHORT txnum );

Remark m is the unit number, and n is the channel number.

[Argument(s)]
1/0 Argument Description
| UCHAR *txbuf; Pointer to a buffer storing the transmission data
| USHORT  txnum; Total amount of data to send

[Return value]

Macro Description

MD_OK Normal completion

MD_ARGERROR Invalid argument specification

[Example]

Below is an example of sending a CSI transmission of four bytes of fixed-length data from channel 00 one time.

[CG_main.c]
#include "CG_macrodriver.h"
BOOL gFlag; /* Transmission complete flag */

void main ( void ) {
UCHAR  txbuf[] = "ABCD";
USHORT txnum = 4;

gFlag = 1; /* Initialize transmission complete flag */
CS100_Start ; /* Start CSI communication */
CS100_SendData ( &txbuf, txnum ); /* Start CSl transmission */
while ( gFlag ); /* Wait for txnum transmissions */
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[CG_serial_user.c]

#include "CG_macrodriver.h"

extern BOOL gFlag; /* Transmission complete flag */

__interrupt void MD_INTCSIO0 ( void ) { /* Interrupt processing for INTCSIOO */
if ( gCsi00TxXCnt > 0 ) {

} else {
CS100_SendEndCallback ); /* Call callback routine */
T
}
void CS100_SendEndCallback ( void ) { /* Callback routine for INTCSIOO */
gFlag = 0; /* Set transmission complete flag */
}
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CSImn_ReceiveData

Starts CSI data reception.
Remarks 1.  This API function performs byte-level CSI reception the number of times specified by the parameter
rxnum, and stores the data in the buffer specified by the parameter rxbuf.

2. When performing a CSI reception, CSImn_Start must be called before this API function is called.

[Classification]

CG_serial.c

[Syntax]

#include ""CG_macrodriver.h"

MD_STATUS CSImn_ReceiveData ( UCHAR *rxbuf, USHORT rxnum );

Remark m is the unit number, and n is the channel number.

[Argument(s)]
1/0 Argument Description
(0] UCHAR *rxbuf; Pointer to a buffer to store the received data
| USHORT  rxnum; Total amount of data to receive

[Return value]

Macro Description

MD_OK Normal completion

MD_ARGERROR Invalid argument specification

[Example]

Below is an example of receiving a CSI transmission of four bytes of fixed-length data from channel 00 one time.

[CG_main.c]
#include ""CG_macrodriver.h"
BOOL gFlag; /* Reception complete flag */

void main ( void ) {
UCHAR rxbuf[10];
USHORT rxnum = 4;

gFlag = 1; /* Initialize reception complete flag */
CS100_Start Q; /* Start CSI communication */
CS100_ReceiveData ( &rxbuf, rxnum ); /* Start CSIl reception */
while ( gFlag ); /* Wait for rxnum receptions */
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[CG_serial_user.c]

#include "CG_macrodriver.h"

extern BOOL gFlag;
__interrupt void MD_INTCSIOO ( void ) {
iT ( gCsiOORXCnt < gCsiOORxLen ) {
ifT ( gCsiOORXCnt == gCsiO0ORxLen ) {
CS100_ReceiveEndCallback Q);

} else {

void CSI100_ReceiveEndCallback ( void ) {
gFlag = 0O;

/* Reception complete flag */
/* Interrupt processing for INTCSIOO */

/* Call callback routine */

/* Callback routine for INTCSIOO */
/* Set reception complete flag */

R20UT2137EJ0100 Rev.1.00
Sep 01, 2012

RENESAS

Page 157 of 351



CubeSuite+ V1.03.00 APPENDIX C API FUNCTIONS

CSImn_SendReceiveData

Starts CSI data transmission/reception.

Remarks 1.  This API function repeats the byte-level CSI transmission from the buffer specified in parameter txbuf
the number of times specified in parameter txnum.
2. This API function performs byte-level CSI reception the number of times specified by the parameter
txnum, and stores the data in the buffer specified by the parameter rxbuf.
3. When performing a CSI reception, CSImn_Start must be called before this API function is called.

[Classification]

CG_serial.c

[Syntax]

#include "CG_macrodriver.h"

MD_STATUS CSImn_SendReceiveData ( UCHAR *txbuf, USHORT txnum, UCHAR *rxbuf );

Remark m is the unit number, and n is the channel number.

[Argument(s)]
1/O Argument Description
| UCHAR  *txbuf; Pointer to a buffer storing the transmission data
I USHORT txnum; Total amount of data to send/receive
(0] UCHAR *rxbuf; Pointer to a buffer to store the received data

[Return value]

Macro Description
MD_OK Normal completion
MD_ARGERROR Invalid argument specification
[Example]

Below is an example of sending and receiving a CSI transmission of four bytes of fixed-length data from channel 00
one time.

[CG_main.c]
#include "CG_macrodriver.h"
BOOL gSflag; /* Transmission complete flag */

void main ( void ) {
UCHAR  txbuf[] = "0123";
USHORT txnum = 4;
UCHAR rxbuf[10];
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gSflag = 1; /* Initialize flag */
CS100_Start ; /* Start CSI communication */

CS100_SendReceiveData ( &txbuf, txnum, &rxbuf ); /* Start CSI send/receive */

while ( gSlag ); /* Wait for txnum transmissions/receptions

[CG_serial_user.c]

#include "CG_macrodriver.h"
extern BOOL gSflag; /* Transmission complete flag */
__interrupt void MD_INTCSIOO ( void ) { /* Interrupt processing for INTCSIOO */
if ( gCsi00TxCnt > 0 ) {
} else {
CS100_SendEndCallback O; /* Call callback routine */
}
}
void CS100_SendEndCallback ( void ) { /* Callback routine for INTCSIOO */
gSflag = 0; /* Set transmission complete flag */
}
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CSImn_SendEndCallback

Performs processing in response to the CSI communication complete interrupt INTCSImn.
Remark This API function is called as the callback routine of interrupt process MD_INTCSImn corresponding to the
CSI communication complete interrupt INTCSImn (performed when number of transmission data specified

by CSImn_SendData parameter txnum has been completed).

[Classification]

CG_serial_user.c

[Syntax]

void CSImn_SendEndCal lback ( void );

Remark m is the unit number, and n is the channel number.

[Argument(s)]

None.

[Return value]

None.
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CSImn_ReceiveEndCallback

Performs processing in response to the CSI communication complete interrupt INTCSImn.
Remark This API function is called as the callback routine of interrupt process MD_INTCSImn corresponding to the
CSI communication complete interrupt INTCSImn (performed when number of received data specified by

CSImn_ReceiveData parameter rxnum has been completed).

[Classification]

CG_serial_user.c

[Syntax]

void CSImn_ReceiveEndCallback ( void );

Remark m is the unit number, and n is the channel number.

[Argument(s)]

None.

[Return value]

None.
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CSImn_ErrorCallback

Performs processing in response to the CSI communication error interrupt INTSRERN.

Remark
UART communication error interrupt INTSREN.

[Classification]

CG_serial_user.c

[Syntax]

This API function is called as the callback routine of interrupt process MD_INTSRER corresponding to the

#include

void CSImn_ErrorCallback ( UCHAR err_type );

"CG_macrodriver.h"

Remark mis the unit number, and n is the channel number.
[Argument(s)]
1/0 Argument Description

(0] UCHAR err_type;

Trigger for error interrupt
00000xx1B: Overrun error

[Return value]

None.

[Example]

Below are examples of callback processing by the trigger for the CSI communication error interrupt.

[CG_serial_user.c]

#include "CG_macrodriver.h"
__interrupt void MD_INTSREO ( void ) {
UCHAR err_type;

CSI100_ErrorCallback ( err_type );

void CSI100_ErrorCallback ( UCHAR err_type ) {
if (err_type & Ox1 ) {

/* Callback processing in response to overrun error */

Interrupt processing for INTSREO */

Call callback routine */

Callback routine for INTSREO */

Determine trigger */
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IICmn_Init

Performs initialization of the serial interface (simple IIC) channel.

Remark This API function is used as an internal function of SAUmM_Init. For this reason, there is normally no need to
call it from a user program.

[Classification]

CG_serial.c
[Syntax]
void 1ICmn_Init ( void );

Remark m is the unit number, and n is the channel number.

[Argument(s)]

None.

[Return value]

None.
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IICmn_Stop

Ends simple IIC communication.

[Classification]

CG_serial.c

[Syntax]

void 11Cmn_Stop ( void );

Remark m is the unit number, and n is the channel number.

[Argument(s)]

None.

[Return value]

None.
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IICmn_MasterSendStart

Starts simple [IC master transmission.

Remark  This API function repeats the byte-level simple [IC master transmission from the buffer specified in parame-

ter txbuf the number of times specified in parameter txnum.

[Classification]

CG_serial.c

[Syntax]

#include "CG_macrodriver.h"

void 11Cmn_MasterSendStart ( UCHAR adr, UCHAR *txbuf, USHORT txnum );

Remark mis the unit number, and n is the channel number.

[Argument(s)]
1/0 Argument Description
| UCHAR adr; Device address
| UCHAR  *txbuf; Pointer to a buffer storing the transmission data
| USHORT txnum; Total amount of data to send

Remark Below is shown the format for specifying device address adr.

7 0
B7 B6 B5 B4 B3 B2 Bl BO

d Slave address

Device type

< Y|
< |

|
\— Device address

[Return value]

None.
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IICmn_MasterReceiveStart

Starts simple 1IC master reception.

Remark This API function performs byte-level simple 1IC master reception the number of times specified by the
parameter rxnum, and stores the data in the buffer specified by the parameter rxbuf.
[Classification]
CG_serial.c
[Syntax]
#include "CG_macrodriver.h"
void 11Cmn_MasterReceiveStart ( UCHAR adr, UCHAR *rxbuf, USHORT rxnum );
Remark mis the unit number, and n is the channel number.
[Argument(s)]
1/0 Argument Description
| UCHAR adr; Device address
(0] UCHAR *rxbuf; Pointer to a buffer to store the received data
| USHORT  rxnum; Total amount of data to receive
Remark Below is shown the format for specifying device address adr.

7 0
B7 B6 B5 B4 B3 B2 Bl BO

d Slave address

Device type

< Y|
< |

|
\— Device address

[Return value]

None.
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IICmn_StartCondition

Generates start conditions.

Remark  This API function is used as an internal function of ICmn_MasterSendStart and [ICmn_MasterReceiveStart.
For this reason, there is normally no need to call it from a user program.

[Classification]

CG_serial.c
[Syntax]
void 11Cmn_StartCondition ( void );

Remark m is the unit number, and n is the channel number.

[Argument(s)]

None.

[Return value]

None.
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IICmn_StopCondition

Generates stop conditions.

[Classification]

CG_serial.c

[Syntax]

void 11Cmn_StopCondition ( void );

Remark m is the unit number, and n is the channel number.

[Argument(s)]

None.

[Return value]

None.
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IICmn_MasterSendEndCallback

Performs processing in response to the simple IICmn communication complete interrupt INTIICmn.
Remark  This API function is called as the callback routine of interrupt process MD_INTIICmn corresponding to the
simple IICmn communication complete interrupt INTIICmn (performed when number of transmission data

specified by ICmn_MasterSendStart parameter txnum has been completed).

[Classification]

CG_serial_user.c

[Syntax]

void 11Cmn_MasterSendEndCal lback ( void );

Remark m is the unit number, and n is the channel number.

[Argument(s)]

None.

[Return value]

None.
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IICmn_MasterReceiveEndCallback

Performs processing in response to the simple ICmn communication complete interrupt INTIICmn.
Remark  This API function is called as the callback routine of interrupt process MD_INTIICmn corresponding to the
simple [ICmn communication complete interrupt INTIICmn (performed when number of received data spec-

ified by 1ICmn_MasterReceiveStart parameter rxnum has been completed).

[Classification]

CG_serial_user.c

[Syntax]

void 11Cmn_MasterReceiveEndCal lback ( void );

Remark m is the unit number, and n is the channel number.

[Argument(s)]

None.

[Return value]

None.
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IICmn_MasterErrorCallback

Performs processing in response to detection of parity error (ACK error) in simple 1IC communication.

[Classification]

CG_serial_user.c

[Syntax]
#include "CG_macrodriver.h"
void 11Cmn_MasterErrorCallback ( MD_STATUS flag );
Remark mis the unit number, and n is the channel number.
[Argument(s)]
1/0 Argument Description
(0] MD_STATUS flag; Cause of communication error

MD_NACK: Acknowledge not detected

[Return value]

None.
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UARTFn_Init

Performs initialization of the serial interface (UARTFn).

[Classification]

CG_serial.c

[Syntax]

void UARTFn_Init ( void );

Remark nis the channel number.

[Argument(s)]

None.

[Return value]

None.
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UARTFn_PowerOff

Halts the clock supplied to the serial interface (UARTFN).

Remark Calling this API function changes the serial interface (UARTFn) to reset status. For this reason, writes to the
control registers (e.g. LIN-UARTN status register: UFnSTR) after this API function is called are ignored.

[Classification]

CG_serial.c

[Syntax]

void UARTFn_PowerOff ( void );

Remark nis the channel number.

[Argument(s)]

None.

[Return value]

None.
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UARTFnN_Start

Sets UARTF communication to standby mode.

[Classification]

CG_serial.c
[Syntax]
void UARTFn_Start ( void );

Remark nis the channel number.
[Argument(s)]
None.

[Return value]

None.
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UARTFn_Stop

Ends UARTF communication.

[Classification]

CG_serial.c

[Syntax]

void UARTFn_Stop ( void );

Remark nis the channel number.

[Argument(s)]

None.

[Return value]

None.
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UARTFn_SendData

Starts UARTF data transmission.

Remarks 1.

txbuf the number of times specified in parameter txnum.

This API function repeats the byte-level UARTF transmission from the buffer specified in parameter

2. When performing a UARTF transmission, UARTFn_Start must be called before this API function is

called.

3. Ifthe serial interface (UARTFN) is used in expansion bit mode, then store the data to send in the buffer
specified by parameter txbuf, in the following format.
"8-bit data", "Expansion bit", "8-bit data", "Expansion bit", ...

[Classification]

CG_serial.c
[Syntax]
#include "CG_macrodriver.h"
MD_STATUS UARTFn_SendData ( UCHAR *txbuf, USHORT txnum );
Remark nis the channel number.

[Argument(s)]
I/O Argument Description
| UCHAR  *txbuf; Pointer to a buffer storing the transmission data
I USHORT  txnum; Total amount of data to send

[Return value]

Macro Description
MD_OK Normal completion
MD_ARGERROR Invalid argument specification
MD_DATAEXISTS Executing transmission process
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UARTFn_ReceiveData

Starts UARTF data reception.

Remarks 1.  This API function performs byte-level UARTF reception the number of times specified by the parameter

rxnum, and stores the data in the buffer specified by the parameter rxbuf.
2. Actual UARTF reception starts after this API function is called, and UARTFn_Start is then called.
3. If the serial interface (UARTFN) is used in expansion bit mode, then the received data is stored in the
buffer specified by parameter rxbuf, in the following format.
"8-bit data", "Expansion bhit", "8-bit data", "Expansion bit", ...

[Classification]

CG_serial.c

[Syntax]

#include "CG_macrodriver.h"

MD_STATUS UARTFn_ReceiveData ( UCHAR *rxbuf, USHORT rxnum );

Remark nis the channel number.

[Argument(s)]
1/0 Argument Description
(0] UCHAR *rxbuf; Pointer to a buffer to store the received data
| USHORT  rxnum; Total amount of data to receive
[Return value]
Macro Description
MD_OK Normal completion
MD_ARGERROR Invalid argument specification
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UARTFn_SetComparisonData

Sets the data to compare to the received data.
Remark

[Classification]

The value specified in parameter comdata is set to LIN-UARTn ID setting register (UFnID).

CG_serial.c
[Syntax]
#include ""CG_macrodriver.h"
void UARTFn_SetComparisonData ( UCHAR comdata );

Remark nis the channel number.
[Argument(s)]
I/O Argument Description
| UCHAR comdata; Data to compare

[Return value]

None.
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UARTFn_DataComparisonEnable

Starts the data comparison.

Remark Calling this API function switches the serial interface (UARTFnN) to expansion bit mode (with data compari-
son).

[Classification]

CG_serial_user.c

[Syntax]

void UARTFn_DataComparisonEnable ( void );

Remark nis the channel number.

[Argument(s)]

None.

[Return value]

None.
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UARTFn_DataComparisonDisable

Ends the data comparison.

Remark Calling this API function switches the serial interface (UARTFn) to expansion bit mode (no data compari-
son).

[Classification]

CG_serial_user.c

[Syntax]

void UARTFn_DataComparisonDisable ( void );

Remark nis the channel number.

[Argument(s)]

None.

[Return value]

None.

R20UT2137EJ0100 Rev.1.00 RENESAS Page 180 of 351
Sep 01, 2012



CubeSuite+ V1.03.00 APPENDIX C API FUNCTIONS

UARTFn_SendEndCallback

Performs processing in response to the transmission interrupt INTLTh.
Remark  This API function is called as the callback routine of interrupt process MD_INTLTn corresponding to the
transmission interrupt INTLTn (performed when number of transmission data specified by

UARTFnN_SendData parameter txnum has been completed).

[Classification]

CG_serial_user.c

[Syntax]

void UARTFn_SendEndCal lback ( void );

Remark nis the channel number.

[Argument(s)]

None.

[Return value]

None.
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UARTFn_ReceiveEndCallback

Performs processing in response to the reception complete interrupt INTLRn.
Remark  This API function is called as the callback routine of interrupt process MD_INTLRn corresponding to the
reception complete interrupt INTLRn (performed when number of received data specified by

UARTFN_ReceiveData parameter rxnum has been completed).

[Classification]

CG_serial_user.c

[Syntax]

void UARTFn_ReceiveEndCallback ( void );

Remark nis the channel number.

[Argument(s)]

None.

[Return value]

None.
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UARTFn_SoftOverRunCallback

Performs processing in response to the reception complete interrupt INTLRn.
Remark  This API function is called as the callback routine of interrupt process MD_INTLRn corresponding to the
reception complete interrupt INTLRn (process performed when the amount of data received is greater than

the parameter rxnum specified for UARTFn_ReceiveData).

[Classification]

CG_serial_user.c

[Syntax]

void UARTFn_SoftOverRunCallback ( void );

Remark nis the channel number.

[Argument(s)]

None.

[Return value]

None.
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UARTFn_ExpBitCetectCallback

Performs processing in response to the status interrupt INTLSn.

Remark  This API function is called as the callback routine of interrupt process MD_INTLSnh corresponding to the
status interrupt INTLSn (processing when the expansion bit is received).

[Classification]

CG_serial_user.c

[Syntax]

void UARTFn_ExpBitCetectCallback ( void );

Remark nis the channel number.

[Argument(s)]

None.

[Return value]

None.
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UARTFn_IDMatchCallback

Performs processing in response to the status interrupt INTLSn.

Remark  This API function is called as the callback routine of interrupt process MD_INTLSnh corresponding to the
status interrupt INTLSh.

[Classification]

CG_serial_user.c

[Syntax]

void UARTFn_I1DMatchCal lback ( void );

Remark nis the channel number.

[Argument(s)]

None.

[Return value]

None.
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UARTFn_ErrorCallback

Performs processing in response to the status interrupt INTLSn.

Remark  This API function is called as the callback routine of interrupt process MD_INTLSnh corresponding to the
status interrupt INTLSh.

[Classification]

CG_serial_user.c

[Syntax]

#include "CG_macrodriver.h"

void UARTFn_ErrorCallback ( UCHAR err_type );

Remark nis the channel number.

[Argument(s)]
1/0 Argument Description
(0] UCHAR err_type; Trigger for status interrupt

00000xx1B: Overrun errot
00000x1xB: Framing error
000001xxB: Parity error

[Return value]

None.

R20UT2137EJ0100 Rev.1.00 RENESAS Page 186 of 351
Sep 01, 2012



CubeSuite+ V1.03.00 APPENDIX C API FUNCTIONS

IICA_Init

Performs initialization of the serial interface (IICA).

[Classification]

CG_serial.c

[Syntax]

void 1ICA_Init ( void );

[Argument(s)]

None.

[Return value]

None.
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IICA_Userlnit

Performs user-defined initialization of the serial interface (IICA).
Remark  This API function is called as the IICA _Init callback routine.

[Classification]

CG_serial_user.c

[Syntax]

void 11CA_Userlnit ( void );

[Argument(s)]

None.

[Return value]

None.
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IICA_PowerOff

Halts the clock supplied to the serial interface (IICA).

Remark Calling this API function changes the serial interface (IICA) to reset status. For this reason, writes to the
control registers (e.g. lICA control register n: IICCTLn) after this API function is called are ignored.

[Classification]

CG_serial.c

[Syntax]

void 11CA_PowerOff ( void );

[Argument(s)]

None.

[Return value]

None.
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IICA_Stop

Ends IICA communication.

[Classification]

CG_serial.c

[Syntax]

void 11CA_Stop ( void );

[Argument(s)]

None.

[Return value]

None.
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IICA_MasterSendStart

Starts [ICA master transmission.

Remark  This API function repeats the byte-level ICA master transmission from the buffer specified in parameter
txbuf the number of times specified in parameter txnum.

[Classification]

CG_serial.c

[Syntax]

#include "CG_macrodriver.h"

MD_STATUS 11CA_MasterSendStart ( UCHAR adr, UCHAR *txbuf, USHORT txnum, UCHAR wait );

[Argument(s)]
1/0 Argument Description
| UCHAR  adr; Slave address
| UCHAR *txbuf; Pointer to a buffer storing the transmission data
| USHORT  txnum; Total amount of data to send
| UCHAR  wait; Setup time of start conditions

[Return value]

Macro Description
MD_OK Normal completion
MD_ERROR1 Bus communication status
MD_ERROR2 Bus not released status
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IICA_MasterReceiveStart

Starts IICA master reception.

Remark

This API function performs byte-level ICA master reception the number of times specified by the parameter

rxnum, and stores the data in the buffer specified by the parameter rxbuf.

[Classification]

CG_serial.c
[Syntax]
#include "CG_macrodriver.h"
MD_STATUS 11CA_MasterReceiveStart ( UCHAR adr, UCHAR *rxbuf, USHORT rxnum, UCHAR wait );
[Argument(s)]
1/0 Argument Description
| UCHAR adr; Slave address
(0] UCHAR *rxbuf; Pointer to a buffer to store the received data
| USHORT  rxnum; Total amount of data to receive
| UCHAR  wait; Setup time of start conditions

[Return value]

Macro Description
MD_OK Normal completion
MD_ERROR1 Bus communication status
MD_ERROR2 Bus not released status
R20UT2137EJ0100 Rev.1.00 RENESANS Page 192 of 351

Sep 01, 2012



CubeSuite+ V1.03.00 APPENDIX C API FUNCTIONS

IICA_StopCondition

Generates stop conditions.

[Classification]

CG_serial.c

[Syntax]

void 11CA_StopCondition ( void );

[Argument(s)]

None.

[Return value]

None.
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IICA_MasterSendEndCallback

Performs processing in response to the ICA communication complete interrupt INTIICA.

Remark  This API function is called as the callback routine of interrupt process MD_INTIICA corresponding to the
IICA communication complete interrupt INTIICA.

[Classification]

CG_serial_user.c

[Syntax]

void 11CA_MasterSendEndCallback ( void );

[Argument(s)]

None.

[Return value]

None.
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IICA_MasterReceiveEndCallback

Performs processing in response to the ICA communication complete interrupt INTIICA.

Remark  This API function is called as the callback routine of interrupt process MD_INTIICA corresponding to the
IICA communication complete interrupt INTIICA.

[Classification]

CG_serial_user.c

[Syntax]

void 11CA_MasterReceiveEndCallback ( void );

[Argument(s)]

None.

[Return value]

None.
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IICA_MasterErrorCallback

Performs processing in response to detection of error in IICA master communication.

[Classification]

CG_serial_user.c

[Syntax]

#include "CG_macrodriver.h"

void 11CA_MasterErrorCallback ( MD_STATUS flag );

[Argument(s)]

1/0 Argument Description

| MD_STATUS flag; Cause of communication error
MD_SPT: Stop condition detected
MD_NACK: Acknowledge not detected

[Return value]

None.
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IICA_SlaveSendStart

Starts IICA slave transmission.

Remark This API function repeats the byte-level IICA slave transmission from the buffer specified in parameter txbuf

the number of times specified in parameter txnum.

[Classification]

CG_serial.c

[Syntax]

#include "CG_macrodriver.h"

void 11CA_SlaveSendStart ( UCHAR *txbuf, USHORT txnum );

[Argument(s)]
1/0 Argument Description
| UCHAR *txbuf; Pointer to a buffer storing the transmission data
| USHORT  txnum; Total amount of data to send

[Return value]

None.
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IICA_SlaveReceiveStart

Starts IICA slave reception.
Remark This API function performs byte-level IICA slave reception the number of times specified by the parameter
rxnum, and stores the data in the buffer specified by the parameter rxbuf.
[Classification]
CG_serial.c
[Syntax]
#include "CG_macrodriver.h"
void 11CA_SlaveReceiveStart ( UCHAR *rxbuf, USHORT rxnum );
[Argument(s)]
1/0 Argument Description
O UCHAR  *rxbuf; Pointer to a buffer to store the received data
| USHORT  rxnum; Total amount of data to receive
[Return value]
None.
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IICA_SlaveSendEndCallback

Performs processing in response to the ICA communication complete interrupt INTIICA.

Remark  This API function is called as the callback routine of interrupt process MD_INTIICA corresponding to the
IICA communication complete interrupt INTIICA.

[Classification]

CG_serial_user.c

[Syntax]

void 11CA_SlaveSendEndCallback ( void );

[Argument(s)]

None.

[Return value]

None.
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IICA_SlaveReceiveEndCallback

Performs processing in response to the ICA communication complete interrupt INTIICA.

Remark  This API function is called as the callback routine of interrupt process MD_INTIICA corresponding to the
IICA communication complete interrupt INTIICA.

[Classification]

CG_serial_user.c

[Syntax]

void 11CA_SlaveReceiveEndCallback ( void );

[Argument(s)]

None.

[Return value]

None.
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IICA_SlaveErrorCallback

Performs processing in response to detection of error in IICA slave communication.

[Classification]

CG_serial_user.c

[Syntax]

#include "CG_macrodriver.h"

void 11CA_SlaveErrorCallback ( MD_STATUS flag );

[Argument(s)]

1/0 Argument Description

| MD_STATUS flag; Cause of communication error
MD_ERROR: Address mismatch detected
MD_NACK: Acknowledge not detected

[Return value]

None.
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IICA_GetStopConditionCallback

Performs processing in response to detection of stop condition in [ICA slave communication.

[Classification]

CG_serial_user.c

[Syntax]

void 11CA_GetStopConditionCallback ( void );

[Argument(s)]

None.

[Return value]

None.
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lICn_Init

Performs initialization of the serial interface (IICn).

[Classification]

CG_serial.c

[Syntax]

void 1ICn_Init ( void );

Remark nis the channel number.

[Argument(s)]

None.

[Return value]

None.

R20UT2137EJ0100 Rev.1.00 RENESAS Page 203 of 351
Sep 01, 2012



CubeSuite+ V1.03.00 APPENDIX C API FUNCTIONS

IICn_Userlnit

Performs user-defined initialization of the serial interface (1ICn).
Remark This API function is called as the 1ICn_Init callback routine.

[Classification]

CG_serial_user.c

[Syntax]

void 11Cn_Userlnit ( void );

Remark nis the channel number.

[Argument(s)]

None.

[Return value]

None.
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IICn_Stop

Ends 1ICn communication.

[Classification]

CG_serial.c

[Syntax]

void 11Cn_Stop ( void );

Remark nis the channel number.

[Argument(s)]

None.

[Return value]

None.
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IICn_MasterSendStart

Starts 1ICn master transmission.

Remark

This API function repeats the byte-level 1ICnh master transmission from the buffer specified in parameter

txbuf the number of times specified in parameter txnum.

[Classification]

CG_serial.c
[Syntax]
#include "CG_macrodriver.h"
MD_STATUS 11Cn_MasterSendStart ( UCHAR adr, UCHAR *txbuf, USHORT txnum, UCHAR wait );
Remark nis the channel number.

[Argument(s)]
1/O Argument Description
| UCHAR  adr; Slave address
| UCHAR  *txbuf; Pointer to a buffer storing the transmission data
| USHORT  txnum; Total amount of data to send
| UCHAR  wait; Setup time of start conditions

[Return value]

Macro Description
MD_OK Normal completion
MD_ERROR Exit with error (abend)
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IICn_MasterReceiveStart

Starts IICn master reception.

Remark

This API function performs byte-level 11ICnh master reception the number of times specified by the parameter

rxnum, and stores the data in the buffer specified by the parameter rxbuf.

[Classification]

CG_serial.c
[Syntax]
#include "CG_macrodriver.h"
MD_STATUS 11Cn_MasterReceiveStart ( UCHAR adr, UCHAR *rxbuf, USHORT rxnum, UCHAR wait );
Remark nis the channel number.

[Argument(s)]
I/O Argument Description
| UCHAR  adr; Slave address
O UCHAR  *rxbuf; Pointer to a buffer to store the received data
| USHORT  rxnum; Total amount of data to receive
| UCHAR  wait; Setup time of start conditions

[Return value]

Macro Description
MD_OK Normal completion
MD_ERROR Exit with error (abend)
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IICnh_MasterSendEndCallback

Performs processing in response to the IICh communication complete interrupt INTIICn.

Remark  This API function is called as the callback routine of interrupt process MD_INTIICn corresponding to the
IICn communication complete interrupt INTIICn.

[Classification]

CG_serial_user.c

[Syntax]

void 11Cn_MasterSendEndCallback ( void );

Remark nis the channel number.

[Argument(s)]

None.

[Return value]

None.
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IICn_MasterReceiveEndCallback

Performs processing in response to the IICh communication complete interrupt INTIICn.

Remark  This API function is called as the callback routine of interrupt process MD_INTIICn corresponding to the
IICn communication complete interrupt INTIICn.

[Classification]

CG_serial_user.c

[Syntax]

void 11Cn_MasterReceiveEndCallback ( void );

Remark nis the channel number.

[Argument(s)]

None.

[Return value]

None.
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IICn_MasterErrorCallback

Performs processing in response to detection of error in 1ICn master communication.

[Classification]

CG_serial_user.c

[Syntax]

#include "CG_macrodriver.h"

void 11Cn_MasterErrorCallback ( MD_STATUS flag );

Remark nis the channel number.

[Argument(s)]

1/0 Argument Description

| MD_STATUS flag; Cause of communication error
MD_SPT: Stop condition detected
MD_NACK: Acknowledge not detected

[Return value]

None.
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IICn_SlaveSendStart

Starts 1ICn slave transmission.

Remark This API function repeats the byte-level [ICn slave transmission from the buffer specified in parameter txbuf

the number of times specified in parameter txnum.

[Classification]

CG_serial.c

[Syntax]

#include "CG_macrodriver.h"

void 11Cn_SlaveSendStart ( UCHAR *txbuf, USHORT txnum );

Remark nis the channel number.

[Argument(s)]
1/0 Argument Description
| UCHAR  *txbuf; Pointer to a buffer storing the transmission data
| USHORT  txnum; Total amount of data to send

[Return value]

None.
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IICn_SlaveReceiveStart

Starts 1ICn slave reception.
Remark This API function performs byte-level IICn slave reception the number of times specified by the parameter
rxnum, and stores the data in the buffer specified by the parameter rxbuf.
[Classification]
CG_serial.c
[Syntax]
#include "CG_macrodriver.h"
void 11Cn_SlaveReceiveStart ( UCHAR *rxbuf, USHORT rxnum );
Remark nis the channel number.
[Argument(s)]
1/0 Argument Description
(0] UCHAR *rxbuf; Pointer to a buffer to store the received data
| USHORT  rxnum; Total amount of data to receive
[Return value]
None.
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IICn_SlaveSendEndCallback

Performs processing in response to the IICh communication complete interrupt INTIICn.

Remark  This API function is called as the callback routine of interrupt process MD_INTIICn corresponding to the
IICn communication complete interrupt INTIICn.

[Classification]

CG_serial_user.c

[Syntax]

void 11Cn_SlaveSendEndCallback ( void );

Remark nis the channel number.

[Argument(s)]

None.

[Return value]

None.
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IICn_SlaveReceiveEndCallback

Performs processing in response to the IICh communication complete interrupt INTIICn.

Remark  This API function is called as the callback routine of interrupt process MD_INTIICn corresponding to the
IICn communication complete interrupt INTIICn.

[Classification]

CG_serial_user.c

[Syntax]

void 11Cn_SlaveReceiveEndCallback ( void );

Remark nis the channel number.

[Argument(s)]

None.

[Return value]

None.
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IICn_SlaveErrorCallback

Performs processing in response to detection of error in 1ICn slave communication.

[Classification]

CG_serial_user.c

[Syntax]

#include "CG_macrodriver.h"

void 11Cn_SlaveErrorCallback ( MD_STATUS flag );

Remark nis the channel number.

[Argument(s)]

1/0 Argument Description

| MD_STATUS flag; Cause of communication error
MD_ERROR: Address mismatch detected
MD_NACK: Acknowledge not detected

[Return value]

None.
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IICn_GetStopConditionCallback

Performs processing in response to detection of stop condition in [ICn slave communication.

[Classification]

CG_serial_user.c

[Syntax]

void 11Cn_GetStopConditionCallback ( void );

Remark nis the channel number.

[Argument(s)]

None.

[Return value]

None.
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C.3.6 Operational Amplifier

Below is a list of API functions output by Code Generator for operational amplifiers use.

Table C-7. API Functions: [Operational Amplifier]

API Function Name Function
OPAMP_Init Performs initialization necessary to control operational amplifier functions.
OPAMP_Userlnit Performs user-defined initialization relating to the operational amplifier.
AMPRN_Start Starts the operation of opeational amplifier n (single AMP mode).
AMPN_Stop Ends the operation of operational amplifier n (single AMP mode).
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OPAMP_Init

Performs initialization necessary to control operational amplifier functions.

[Classification]

CG_opamp.c

[Syntax]

void OPAMP_Init ( void );

[Argument(s)]

None.

[Return value]

None.
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OPAMP_Userlnit

Performs user-defined initialization relating to the operational amplifier.
Remark  This API function is called as the OPAMP _Init callback routine.

[Classification]

CG_opamp_user.c

[Syntax]

void OPAMP_UserlInit ( void );

[Argument(s)]

None.

[Return value]

None.

R20UT2137EJ0100 Rev.1.00 RENESAS Page 219 of 351
Sep 01, 2012



CubeSuite+ V1.03.00 APPENDIX C API FUNCTIONS

AMPnN_Start

Starts the operation of operational amplifier n (single AMP mode).

[Classification]

CG_opamp.c

[Syntax]

void AMPn_Start ( void );

Remark nis the channel number.

[Argument(s)]

None.

[Return value]

None.
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AMPnN_Stop

Ends the operation of operational amplifier n (single AMP mode).

[Classification]

CG_opamp.c

[Syntax]

void AMPn_Stop ( void );

Remark nis the channel number.

[Argument(s)]

None.

[Return value]

None.
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C.3.7 Comparator/PGA

Below is a list of API functions output by Code Generator for comparator/programmable gain amplifiers use.

Table C-8. API Functions: [Comparator/PGA]

API Function Name Function

CMPPGA_Init Performs initialization necessary to control comparator/programmable gain amplifiers
functions.

CMPPGA_Userlnit Performs user-defined initialization relating to the comparator/programmable gain
amplifiers.

CMPPGA_PowerOff Halts the clock supplied to the comparator/programmable gain amplifiers.

CMPPGA_Start Starts the operation of comparator/programmable gain amplifier.

CMPPGA_Stop Ends the operation of comparator/programmable gain amplifier.

CMPPGA_ChangeCMPnRefVoltage Sets comparator n internal reference voltage.

CMPPGA_ChangePGAFactor Sets the input voltage amplification factor of a programmable gain ampilifier.
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CMPPGA_Init

Performs initialization necessary to control comparator/programmable gain amplifiers functions.

[Classification]

CG_cmppga.c

[Syntax]

void CMPPGA_Init ( void );

[Argument(s)]

None.

[Return value]

None.
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CMPPGA_Userlnit

Performs user-defined initialization relating to the comparator/programmable gain amplifiers.
Remark This API function is called as the CMPPGA _Init callback routine.

[Classification]

CG_cmppga_user.c

[Syntax]

void CMPPGA_Userlnit ( void );

[Argument(s)]

None.

[Return value]

None.
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CMPPGA_PowerOff

Halts the clock supplied to the comparator/programmable gain amplifiers.
Remark Calling this API function changes the comparator/programmable gain amplifiers to reset status. For this rea-
son, writes to the control registers (e.g. programmable gain amplifier control register: OAM) after this API

function is called are ignored.

[Classification]

CG_cmppga.c

[Syntax]

void CMPPGA_PowerOff ( void );

[Argument(s)]

None.

[Return value]

None.
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CMPPGA_Start

Starts the operation of comparator/programmable gain amplifier.

[Classification]

CG_cmppga.c

[Syntax]

void CMPPGA_Start ( void );

[Argument(s)]

None.

[Return value]

None.
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CMPPGA_Stop

Ends the operation of comparator/programmable gain amplifier.

[Classification]

CG_cmppga.c

[Syntax]

void CMPPGA_Stop ( void );

[Argument(s)]

None.

[Return value]

None.
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CMPPGA_ChangeCMPnRefVoltage

Sets comparator n internal reference voltage.

Remark The value specified in parameter voltage is set to comparator n internal reference voltage setting register
(CnRVM).

[Classification]

CG_cmppga.c
[Syntax]
#include "CG_macrodriver.h"
#include ""CG_cmppga-h"

MD_STATUS CMPPGA_ChangeCMPnRefVoltage ( enum CMPRefVoltage voltage );

Remark nis the channel number.

[Argument(s)]

1/0 Argument Description

| enum CMPRefVoltage voltage; Comparator n internal reference voltage

[n = 0: In the case of the channel 0]
CMPREFVOLO: 2AVREF/16
CMPREFVOL1: 4AVRer/16
CMPREFVOL2: 6AVREF/16
CMPREFVOL3: 8AVREF/16
CMPREFVOL4: 10AVREF/16
CMPREFVOLS5: 12AVREF/16

[n = 1: In the case of the channel 1]
CMPREFVOLO: 3AVREF/16
CMPREFVOL1: 5AVREF/16
CMPREFVOL2: 7AVREF/16
CMPREFVOL3: 9AVREF/16
CMPREFVOL4: 11AVREF/16
CMPREFVOLS5: 13AVREF/16

[Return value]

Macro Description
MD_OK Normal completion
MD_ARGERROR Invalid argument specification
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CMPPGA_ChangePGAFactor

Sets the input voltage amplification factor of a programmable gain amplifier.
Remark The value specified in parameter factor is set to programmable gain amplifier control register (OAM).

[Classification]

CG_cmppga.c
[Syntax]
#include ""CG_macrodriver.h"
#include ""CG_cmppga-h"

MD_STATUS CMPPGA_ChangePGAFactor ( enum PGAFactor factor );

[Argument(s)]

1/0 Argument Description

| enum PGAFactor factor; Input voltage amplification factor
PGAFACTORO: x4
PGAFACTOR1: x6
PGAFACTOR2: x8
PGAFACTOR3: x10
PGAFACTOR4: x12

[Return value]

Macro Description
MD_OK Normal completion
MD_ARGERROR Invalid argument specification
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C.3.8 A/D Converter

Below is a list of API functions output by Code Generator for A/D converter use.

Table C-9. API Functions: [A/D Converter]

API Function Name Function

AD_Init Performs initialization necessary to control A/D converter functions.

AD_Userlnit Performs user-defined initialization relating to the A/D converter.

AD_PowerOff Halts the clock supplied to the A/D converter.

AD_ComparatorOn Enables operation of voltage converter.

AD_ComparatorOff Disables operation of voltage converter.

AD_ Start Starts A/D conversion.

AD_Stop Ends A/D conversion.

AD_SelectADChannel Configures the analog voltage input pin for A/D conversion.

AD_Read Reads the results of A/D conversion.

AD_ReadByte Reads the results of A/D conversion (8 bits; most significant 8 bits of 10-bit resolution).
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AD_Init

Performs initialization necessary to control A/D converter functions.

[Classification]

CG_ad.c

[Syntax]

void AD_Init ( void );

[Argument(s)]

None.

[Return value]

None.
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AD_Userlnit

Performs user-defined initialization relating to the A/D converter.
Remark  This API function is called as the AD _Init callback routine.

[Classification]

CG_ad_user.c

[Syntax]

void AD_UserlInit ( void );

[Argument(s)]

None.

[Return value]

None.
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AD_PowerOff

Halts the clock supplied to the A/D converter.

Remark Calling this API function changes the A/D converter to reset status. For this reason, writes to the control reg-
isters (e.g. A/D converter mode register: ADCM) after this API function is called are ignored.

[Classification]

CG_ad.c

[Syntax]

void AD_PowerOff ( void );

[Argument(s)]

None.

[Return value]

None.
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AD_ComparatorOn

Enables operation of voltage converter.

Remarks 1.

[Classification]

CG_ad.c

[Syntax]

About 1 microsecond of stabilization time is required when changing the voltage converter from opera-
tion stopped to operation enabled status.

Consequently, about 1 micro second must be left free between the call to this API function and the call
to AD_Start.

On the Code Generator panel ([A/D]), in the [Comparator operation setting] area, if "Operation” is
selected, then the voltage converter will be switched to "always on". There is thus no need to call this
API function in this case.

void AD_ComparatorOn ( void );

[Argument(s)]

None.

[Return value]

None.
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AD_ComparatorOff

Disables operation of voltage converter.

[Classification]

CG_ad.c

[Syntax]

void AD_ComparatorOff ( void );

[Argument(s)]

None.

[Return value]

None.
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AD_Start

Starts A/D conversion.

Remark  About 1 micro second of stabilization time is required when changing the voltage converter from operation
stopped to operation enabled status.
Consequently, about 1 micro second must be left free between the call to AD_ComparatorOn and the call to
this API function.

[Classification]

CG_ad.c

[Syntax]

void AD_Start ( void );

[Argument(s)]

None.

[Return value]

None.

[Example 1]

Below is an example of starting analog voltage via the conversion start pin selected in the Code Generator panel ([A/
D)), then converting the analog voltage from the ANI1 input pin to digital. In the example, "Stop" is selected in the [Com-
parator operation setting] area of the Code Generator panel ([A/D]) (when performing the call to AD_ComparatorOn).

[CG_main.c]

#include ""CG_macrodriver.h"

#include "CG_ad.h"

BOOL gFlag; /* A/D conversion complete flag */

void main ( void ) {

USHORT buffer = 0;

int wait = 100;

gFlag = 1; /* Initialize A/D conversion complete flag */
AD_ComparatorOn (); /* Move to operation enabled status */

while ( wait ); /* Ensure stabilization time (at least 1 micro second) */
AD_Start Q; /* Start A/D conversion */

while ( gFlag ); /* Wait for INTAD */

AD_Read ( &buffer ); /* Read results of A/D conversion */

AD_SelectADChannel ( ADCHANNEL1 ); /* Switch input pins */

gFlag = 1; /* Initialize A/D conversion complete flag */
while ( gFlag ); /* Wait for INTAD */
AD_Read ( &buffer ); /* Read results of A/D conversion */
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AD_SelectADChannel ( ADCHANNEL1 ); /* Switch input pins */

gFlag = 1; /* Initialize A/D conversion complete flag */
while ( gFlag ); /* Wait for INTAD */

AD_Read ( &buffer ); /* Read results of A/D conversion */

AD_Stop QO /* End A/D conversion */

AD_ComparatorOff (); /* Move to operation disabled status */

[CG_ad_user.c]

#include "CG_macrodriver.h"

extern BOOL gFlag; /* A/D conversion complete flag */

__interrupt void MD_INTAD ( void ) { /* Interrupt processing for INTAD */
gFlag = 0; /* Set A/D conversion complete flag */

[Example 2]

Below is an example of starting analog voltage via the conversion start pin selected in the Code Generator panel ([A/
D]), then converting the analog voltage from the ANI1 input pin to digital. In the example, "Operation” is selected in the
[Comparator operation setting] area of the Code Generator panel ([A/D]) (when not performing the call to
AD_ComparatorOn).

[CG_main.c]

#include "CG_macrodriver.h"

#include "CG_ad.h"

BOOL gFlag; /* A/D conversion complete flag */

void main ( void ) {

USHORT buffer = 0;

gFlag = 1; /* Initialize A/D conversion complete flag */
AD_Start ; /* Start A/D conversion */

while ( gFlag ); /* Wait for INTAD */

AD_Read ( &buffer ); /* Read results of A/D conversion */

AD_SelectADChannel ( ADCHANNEL1 ); /* Switch input pins */

gFlag = 1; /* Initialize A/D conversion complete flag */
while ( gFlag ); /* Wait for INTAD */

AD_Read ( &buffer ); /* Read results of A/D conversion */

AD_Stop QO /* End A/D conversion */

[CG_ad_user.c]

#include "CG_macrodriver.h"
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extern BOOL gFlag; /* A/D conversion complete flag */
__interrupt void MD_INTAD ( void ) { /* Interrupt processing for INTAD */

gFlag = O; /* Set A/D conversion complete flag */
}
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AD_Stop

Ends A/D conversion.
Remark The voltage converter continues to operate after the process of this API function completes.
Consequently, to stop the operation of the voltage converter, you must call AD_ComparatorOff after the pro-

cess of this API function completes.

[Classification]

CG_ad.c

[Syntax]

void AD_Stop ( void );

[Argument(s)]

None.

[Return value]

None.
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AD_SelectADChannel

Configures the analog voltage input pin for A/D conversion.

Remark The value specified in parameter channel is set to analog input channel specification register (ADS).

[Classification]

CG_ad.c

[Syntax]
- [Fx3] [Ix3] [Kx3-A] [Kx3-L] [Lx3]

#include "CG_ad.h"

MD_STATUS  AD_SelectADChannel ( enum ADChannel channel );

- [Kx3]

#include "CG_ad.h"
void AD_SelectADChannel ( enum ADChannel channel );

[Argument(s)]

1/0 Argument Description

| enum ADChannel channel; Analog voltage input pin
ADCHANNELR: Input pin

Remark See the header file CG_ad.h for details about the analog voltage input pin ADCHANNELRnN.

[Return value]

- [Fx3] [Ix3] [Kx3-A] [Kx3-L] [Lx3]

Macro Description
MD_OK Normal completion
MD_ARGERROR Invalid argument specification
- [Kx3]
None.
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AD_Read

Reads the results of A/D conversion.

Remark

If the target device is 78KOR/Fx3, 78KOR/Kx3, 78KOR/Kx3-L, then the results of A/D conversion will be 10
bits. If the target device is 78KOR/Kx3-A, 78K0R/Lx3, then the results of A/D conversion will be 12 bits.

[Classification]

CG_ad.c

[Syntax]
#include "CG_macrodriver.h"
void AD_Read ( USHORT *buffer );

[Argument(s)]
1/0 Argument Description
(0] USHORT *buffer; Pointer to area in which to store read results of A/D conversion

[Return value]

None.
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AD_ReadByte

Reads the results of A/D conversion (8 bits; most significant 8 bits of 10-bit resolution).

[Classification]

CG_ad.c

[Syntax]

#include "CG_macrodriver.h"

void AD_ReadByte ( UCHAR *buffer );

[Argument(s)]
1/0 Argument Description
(0] UCHAR *buffer; Pointer to area in which to store the results of A/D conversion (8 bits;
most significant 8 bits of 10-bit resolution)

Remark Below is an example of the results of A/D conversion to be stored in buffer.
- [Fx3] [Ix3] [Kx3] [Kx3-L]

15 8 7 0
B10 B9 B8 B7 B6 B5 B4 B3 B2 Bl

AN ENTEEEEEEEE

l¢ »
I~ g

Results of A/D conversion to be stored in buffer

- [Kx3-A] [Lx3]

15 12 11 4 3 0
B12 B11 B10 B9 B8 B7 B6 B5 B4 B3 B2 Bl

Results of A/D conversion to be stored in buffer

[Return value]

None.

R20UT2137EJ0100 Rev.1.00 RENESAS Page 242 of 351
Sep 01, 2012



CubeSuite+ V1.03.00 APPENDIX C API FUNCTIONS

C.3.9 D/A Converter

Below is a list of API functions output by Code Generator for D/A converter use.

Table C-10. API Functions: [D/A Converter]

API Function Name Function
DA_Init Performs initialization necessary to control D/A converter functions.
DA_Userlnit Performs user-defined initialization relating to the D/A converter.
DA_PowerOff Halts the clock supplied to the D/A converter.
DAnN_Start Starts D/A conversion.
DAN_Stop Ends D/A conversion.
DAnN_SetValue Sets the initial analog voltage output to the ANOn pin.
DAnN_Set8BitsValue Sets the initial analog voltage (8 bits) output to the ANOn pin.
DAnN_Set12BitsValue Sets the initial analog voltage (12 bits) output to the ANOnN pin.
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DA_Init

Performs initialization necessary to control D/A converter functions.

[Classification]

CG_da.c

[Syntax]

void DA_Init ( void );

[Argument(s)]

None.

[Return value]

None.

R20UT2137EJ0100 Rev.1.00 RENESAS Page 244 of 351
Sep 01, 2012



CubeSuite+ V1.03.00 APPENDIX C API FUNCTIONS

DA_Userlnit

Performs user-defined initialization relating to the D/A converter.
Remark  This API function is called as the DA _Init callback routine.

[Classification]

CG_da_user.c

[Syntax]

void DA_Userlnit ( void );

[Argument(s)]

None.

[Return value]

None.
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DA_PowerOff

Halts the clock supplied to the D/A converter.

Remark Calling this API function changes the D/A converter to reset status. For this reason, writes to the control reg-
isters (e.g. D/A converter mode register: DAM) after this API function is called are ignored.

[Classification]

CG_da.c

[Syntax]

void DA_PowerOff ( void );

[Argument(s)]

None.

[Return value]

None.
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DAn_Start

Starts D/A conversion.

[Classification]

CG_da.c

[Syntax]

void DAn_Start ( void );

Remark nis the channel number.

[Argument(s)]

None.

[Return value]

None.
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DAn_Stop

Ends D/A conversion.

[Classification]

CG_da.c

[Syntax]

void DAn_Stop ( void );

Remark nis the channel number.

[Argument(s)]

None.

[Return value]

None.
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DAn_SetValue

Sets the analog voltage output to the ANOnN pin.

[Classification]

CG_da.c

[Syntax]

#include "CG_macrodriver.h"

void DAn_SetValue ( UCHAR value );

Remark nis the channel number.

[Argument(s)]

1/0 Argument Description

| UCHAR value; Analog voltage (0x0 to 0xff)

[Return value]

None.

[Example]

Below is an example of setting "analog voltage" to channels 0 and 1.

[CG_main.c]

void main ( void ) {

DAO_Start (); /* Start D/A conversion */
DAl _Start (); /* Start D/A conversion */
DAO_SetValue ( Ox7f ); /* Set analog voltage */

[CG_timer_user.c]

#include ""CG_macrodriver.h"
UCHAR gvalue = 0;
__interrupt void MD_INTTMO5 ( void ) { /* Interrupt processing for INTTMO5 */

DA1_SetvValue ( gValue++ ); /* Set analog voltage */
}
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DAn_Set8BitsValue

Sets the analog voltage (8 bits) output to the ANOn pin.

[Classification]

CG_da.c

[Syntax]

#include

"CG_macrodriver.h"

void DAn_Set8BitsValue ( UCHAR value );

Remark nis the channel number.

[Argument(s)]

/10

Argument

Description

I UCHAR value;

Analog voltage (0x0 to 0x1f)

[Return value]

None.

[Example]

Below is an example of setting "analog voltage" to channels 0 and 1.

[CG_main.c]

DAO_Start ();
DAl _Start ();

void main ( void ) {

/* Start D/A conversion */

/* Start D/A conversion */

/* Set analog voltage */

[CG_timer_user.c]

#include

""CG_macrodriver.h"

UCHAR gvalue = 0;

__interrupt void MD_INTTMO5 ( void ) { /* Interrupt processing for INTTMO5 */
DA1_Set8BitsValue ( gvalue++ );

/* Set analog voltage */
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DAn_Setl2BitsValue

Sets the analog voltage (12 bits) output to the ANOn pin.

[Classification]

CG_da.c

[Syntax]

#include "CG_macrodriver.h"

void DAn_Setl12BitsValue ( UCHAR value );

Remark nis the channel number.

[Argument(s)]

1/0 Argument Description

| UCHAR value; Analog voltage (0x0 to 0xfff)

[Return value]

None.

[Example]

Below is an example of setting "analog voltage" to channels 0 and 1.

[CG_main.c]

void main ( void ) {

DAO_Start (); /* Start D/A conversion */
DAl _Start (); /* Start D/A conversion */
DAO_Setl12BitsValue ( Ox1ff ); /* Set analog voltage */

[CG_timer_user.c]

#include ""CG_macrodriver.h"

UCHAR gvalue = 0;

__interrupt void MD_INTTMO5 ( void ) { /* Interrupt processing for INTTMO5 */
DA1_Seti2BitsValue ( gValue++ ); /* Set analog voltage */
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C.3.10 Timer

Below is a list of API functions output by Code Generator for timer array unit use.

Table C-11. API Functions: [Timer]

API Function Name Function
TAUM_Init Performs initialization necessary to control timer array unit functions.
TAUmM_Userlnit Performs user-defined initialization relating to the timer array unit.
TAUmM_PowerOff Halts the clock supplied to the timer array unit.
TAUmM_Channeln_Start Starts the count for channel n.
TAUm_Channeln_Stop Ends the count for channel n.

TAUmM_Channeln_ChangeCondition Changes the counter value.

TAUm_Channeln_ChangeTimerCond | Changes the counter value.

ition

TAUm_Channeln_GetPulseWidth Captures the high/low-level width measured between pulses of the signal (pulses)
input to the TImn pin.

TAUm_Channeln_ChangeDuty Changes the duty ratio of the PWM signal output to the TOmn pin.

TAUm_Channeln_SoftWareTriggerOn | Generates the trigger (software trigger) for one-shot pulse output.
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TAUmM_Init

Performs initialization necessary to control timer array unit functions.

[Classification]

CG_timer.c

[Syntax]

void TAUm_Init ( void );

Remark m is the unit number.

[Argument(s)]

None.

[Return value]

None.
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TAUm_Userlnit

Performs user-defined initialization relating to the timer array unit.
Remark This API function is called as the TAUmM_Init callback routine.

[Classification]

CG_timer_user.c

[Syntax]

void TAUm_UserlInit ( void );

Remark m is the unit number.

[Argument(s)]

None.

[Return value]

None.
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TAUmM_PowerOff

Halts the clock supplied to the timer array unit.

Remark Calling this API function changes the timer array unit to reset status. For this reason, writes to the control
registers (e.g. timer clock select register 0: TPSO0) after this API function is called are ignored.

[Classification]

CG_timer.c

[Syntax]

void TAUm_PowerOff ( void );

Remark m is the unit number.

[Argument(s)]

None.

[Return value]

None.
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TAUm_Channeln_Start

Starts the count for channel n.

Remark The time from the call to this API function to the start of counting depends on the type of the function in
guestion (e.g. interval timer, square-wave output, or external event counter).

[Classification]

CG_timer.c

[Syntax]

void TAUm_Channeln_Start ( void );

Remark m is the unit number, and n is the channel number.

[Argument(s)]

None.

[Return value]

None.
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TAUm_Channeln_Stop

Ends the count for channel n.

[Classification]

CG_timer.c

[Syntax]

void TAUm_Channeln_Stop ( void );

Remark m is the unit number, and n is the channel number.

[Argument(s)]

None.

[Return value]

None.
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TAUm_Channeln_ChangeCondition

Changes the counter value.

Remarks 1.  The value specified in parameter regvalue is set to timer data register mn (TDRmn).

2. The timing for calling these API functions differs as follows, depending on the type of function (e.qg.

interval timer, square wave output, or external event counter).

Function Type

Timing for Calling

Interval timer

Can call at user discretion.

Square wave output

Can call at user discretion.

Divider function

Can call at user discretion.

External event counter

Can call at user discretion.

Input pulse interval measurement

Cannot be called.

Input pulse high-/low-level width measurement

Cannot be called.

PWM output

Cannot be called.

One-shot pulse output

Cannot be called during operation.

Multiple PWM output

Cannot be called.

[Classification]

CG_timer.c

[Syntax]

#include ""CG_macrodriver.h"

void TAUm_Channeln_ChangeCondition ( USHORT regvalue );

Remark m is the unit number, and n is the channel number.

[Argument(s)]

1/0 Argument

Description

| USHORT regvalue; Counter value (0x0 to 0xffff)

[Return value]

None.

[Example]

The example below shows changing the interval time to one half.
In this example, channel 0 has been selected for the interval timer.

[CG_main.c]
#include ""'CG_macrodriver.h"
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void main ( void ) {
USHORT value = TAU_TDROO_VALUE >> 1; /* TAU_TDROO_VALUE: Current interval time */
';',;\L-Jc-)iéhanneIO_Start O; /* Start count */
';',;\L-Jc-)iéhannelO_ChangeCondition ( value ); /* Change counter value */
L
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TAUm_Channeln_ChangeTimerCondition

Changes the counter value.

Remarks 1.
2.

[Classification]

CG_timer.c

[Syntax]

The value specified in parameter regvalue is set to timer data register mn (TDRmn).

The timing for calling these API functions differs as follows, depending on the type of function (e.g.

interval timer, square wave output, or external event counter).

Function Type

Timing for Calling

Interval timer

Can call at user discretion.

Square wave output

Can call at user discretion.

Divider function

Can call at user discretion.

External event counter

Can call at user discretion.

Input pulse interval measurement

Cannot be called.

Input pulse high-/low-level width measurement

Cannot be called.

PWM output

Cannot be called.

One-shot pulse output

Cannot be called during operation.

Multiple PWM output

Cannot be called.

#include

""CG_macrodriver.h"

void TAUm_Channeln_ChangeTimerCondition ( USHORT regvalue );

Remark m is the unit number, and n is the channel number.

[Argument(s)]

lfe}

Argument

Description

| USHORT

regvalue; Counter value (0x0 to 0xffff)

[Return value]

None.

[Example]

The example below shows changing the interval time to one half.
In this example, channel 0 has been selected for the interval timer.

[CG_main.c]

#include

""'CG_macrodriver.h"
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void main ( void ) {
USHORT value = TAU_TDROO_VALUE >> 1; /* TAU_TDROO_VALUE: Current interval time */
TAUO_ChannelO_Start ; /* Start count */

TAUO_ChannelO_ChangeTimerCondition ( value ); /* Change counter value */
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TAUm_Channeln_GetPulseWidth

Captures the high/low-level width measured between pulses of the signal (pulses) input to the TImn pin.

[Classification]

CG_timer.c
[Syntax]
#include "CG_macrodriver.h"
void TAUm_Channeln_GetPulseWidth ( ULONG *width );

Remark mis the unit number, and n is the channel number.
[Argument(s)]
1/0 Argument Description
(0] ULONG *width; Pointer to an area to store the measurement width (0x0 to Ox1ffff)

[Return value]

None.
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TAUm_Channeln_ChangeDuty

Changes the duty ratio of the PWM signal output to the TOmn pin.

Remark

The timing for calling these API functions differs as follows, depending on the type of function (e.g. interval

timer, square wave output, or external event counter).

Function Type

Timing for Calling

Interval timer

Cannot be called.

Square wave output

Cannot be called.

Divider function

Cannot be called.

External event counter

Cannot be called.

Input pulse interval measurement

Cannot be called.

Input pulse high-/low-level width measurement

Cannot be called.

PWM output

After INTTMmn master channel interrupt.

One-shot pulse output

Cannot be called.

Multiple PWM output

After INTTMmn master channel interrupt.

[Classification]

CG_timer.c
[Syntax]
#include ""CG_macrodriver.h"
void TAUm_Channeln_ChangeDuty ( UCHAR ratio );

Remark mis the unit number, and n is the slave-side channel number.
[Argument(s)]
1/0 Argument Description

| UCHAR ratio;

Duty ratio (0 to 100, unit: %)

Remark

The value set to duty ratio ratio must be in base 10 notation.

[Return value]

None.

[Example]

The example below shows changing the duty ratio to 25%.

In this example, channels 0 and 1 have been selected for PWM output or multiplex PWM output.
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[CG_main.c]

#include ""CG_macrodriver._.h"
void main ( void ) {
UCHAR ratio = 25;

TAUO_ChannelO_Start (); /* Start count */
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TAUm_Channeln_SoftWareTriggerOn

Generates the trigger (software trigger) for one-shot pulse output.

[Classification]

CG_timer.c

[Syntax]

void TAUm_Channeln_SoftWareTriggerOn ( void );

Remark m is the unit number, and n is the channel number.

[Argument(s)]

None.

[Return value]

None.
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C.3.11 Watchdog Timer

Below is a list of API functions output by Code Generator for watchdog timer use.

Table C-12. API Functions: [Watchdog Timer]

API Function Name Function
WDT_Init Performs initialization necessary to control watchdog timer functions.
WDT_Userlnit Performs user-defined initialization relating to the watchdog timer.
WDT_Restart Clears the watchdog timer counter and resumes counting.
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WDT_Init

Performs initialization necessary to control watchdog timer functions.

[Classification]

CG_wdt.c

[Syntax]

void WDT_Init ( void );

[Argument(s)]

None.

[Return value]

None.
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WDT_Userlnit

Performs user-defined initialization relating to the watchdog timer.
Remark  This API function is called as the WDT _Init callback routine.

[Classification]

CG_wdt_user.c

[Syntax]

void WDT_UserlInit ( void );

[Argument(s)]

None.

[Return value]

None.
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WDT_Restart

Clears the watchdog timer counter and resumes counting.

[Classification]

CG_wdt.c

[Syntax]

void WDT_Restart ( void );

[Argument(s)]

None.

[Return value]

None.
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C.3.12 Real-time Clock

Below is a list of API functions output by Code Generator for real-time counter use.

Table C-13. API Functions: [Real-time Clock]

API Function Name Function

RTC_lInit Performs initialization necessary to control real-time counter functions.

RTC_Userlnit Performs user-defined initialization relating to the real-time counter.

RTC_PowerOff Halts the clock supplied to the real-time counter.

RTC_CounterEnable Starts the count of the real-time counter (year, month, weekday, day, hour, minute, sec-
ond).

RTC_CounterDisable Ends the count of the real-time counter (year, month, weekday, day, hour, minute, sec-
ond).

RTC_SetHourSystem Sets the clock type (12-hour or 24-hour clock) of the real-time counter.

RTC_CounterSet Sets the counter value (year, month, weekday, day, hour, minute, second) of the real-
time counter.

RTC_CounterGet Reads the counter value (year, month, weekday, day, hour, minute, second) of the
real-time counter.

RTC_ConstPeriodInterruptEnable Sets the cycle of the interrupts INTRTC, then starts the cyclic interrupt function.

RTC_ConstPeriodInterruptDisable Ends the cyclic interrupt function.

RTC_ConstPeriodInterruptCallback Performs processing in response to the cyclic interrupt INTRTC.

RTC_AlarmEnable Starts the alarm interrupt function.

RTC_AlarmDisable Ends the alarm interrupt function.

RTC_AlarmSet Sets the alarm conditions (weekday, hour, minute).

RTC_AlarmGet Reads the alarm conditions (weekday, hour, minute).

RTC_AlarminterruptCallback Performs processing in response to the alarm interrupt INTRTC.

RTC_IntervalStart Starts the interval interrupt function.

RTC_IntervalStop Ends the interval interrupt function.

RTC_IntervallnterruptEnable Sets the cycle of the interrupts INTRTCI, then starts the interval interrupt function.

RTC_IntervalinterruptDisable Ends the interval interrupt function.

RTC_RTC1HZ_OutputEnable Enables output of the real-time counter correction clock (1 Hz) to the RTC1HZ pin.

RTC_RTC1HZ_OutputDisable Disables output of the real-time counter correction clock (1 Hz) to the RTC1HZ pin.

RTC_RTCCL_OutputEnable Enables output of the real-time counter clock (32 kHz source) to the RTCCL pin.

RTC_RTCCL_OutputDisable Disables output of the real-time counter clock (32 kHz source) to the RTCCL pin.

RTC_RTCDIV_OutputEnable Enables output of the real-time counter clock (32 kHz cycle) to the RTCDIV pin.

RTC_RTCDIV_OutputDisable Disables output of the real-time counter clock (32 kHz cycle) to the RTCDIV pin.

RTC_ChangeCorrectionValue Changes the timing and correction value for correcting clock errors.
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RTC_Init

Performs initialization necessary to control real-time counter functions.

[Classification]

CG_rtc.c

[Syntax]

void RTC_Init ( void );

[Argument(s)]

None.

[Return value]

None.
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RTC_Userlnit

Performs user-defined initialization relating to the real-time counter.
Remark  This API function is called as the RTC_Init callback routine.

[Classification]

CG_rtc_user.c

[Syntax]

void RTC_UserlInit ( void );

[Argument(s)]

None.

[Return value]

None.
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RTC_PowerOff

Halts the clock supplied to the real-time counter.

Remark Calling this API function changes the real-time counter to reset status. For this reason, writes to the control
registers (e.g. real-time counter control register 0: RTCCO) after this API function is called are ignored.

[Classification]

CG_rtc.c

[Syntax]

void RTC_PowerOff ( void );

[Argument(s)]

None.

[Return value]

None.
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RTC_CounterEnable

Starts the count of the real-time counter (year, month, weekday, day, hour, minute, second).

[Classification]

CG_rtc.c

[Syntax]

void RTC_CounterEnable ( void );

[Argument(s)]

None.

[Return value]

None.
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RTC_CounterDisable

Ends the count of the real-time counter (year, month, weekday, day, hour, minute, second).

[Classification]

CG_rtc.c

[Syntax]

void RTC_CounterDisable ( void );

[Argument(s)]

None.

[Return value]

None.
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RTC_SetHourSystem

Sets the clock type (12-hour or 24-hour clock) of the real-time counter.

[Classification]

CG_rtc.c
[Syntax]
#include "CG_macrodriver.h"
#include "CG_rtc.h"

MD_STATUS RTC_SetHourSystem ( enum RTCHourSystem hoursystem );

[Argument(s)]

1/0 Argument Description

| enum RTCHourSystem hoursystem; Clock type
HOUR12: 12-hour clock
HOUR24: 24-hour clock

[Return value]

Macro Description
MD_OK Normal completion
MD_BUSY1 Executing count process (before change to setting)
MD_BUSY2 Stopping count process (after change to setting)
MD_ARGERROR Invalid argument specification

Remark If MD_BUSY1 or MD_BUSY?2 is returned, it may be because the counter-operation is stopped, or the
counter operation start wait time is too short, so make the value of the RTC_WAITTIME macro defined in
the header file "CG_rtc.h" larger.

[Example]

Below is an example of setting the clock type to the 24-hour clock.

[CG_main.c]

#include "CG_rtc.h"
void main ( void ) {
RTC_CounterEnable (); /* Start count */

RTC_SetHourSystem ( HOUR24 ); /* Set clock type */
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RTC_CounterSet

Sets the counter value (year, month, weekday, day, hour, minute, second) of the real-time counter.

[Classification]

CG_rtc.c
[Syntax]
#include "CG_macrodriver.h"
#include "CG_rtc.h"

MD_STATUS RTC_CounterSet ( struct RTCCounterValue counterwriteval );

[Argument(s)]
1/0 Argument Description
I struct RTCCounterValue Counter value
counterwriteval;

Remark Below is an example of the structure RTCCounterValue (counter value) for the real-time counter.

struct RTCCounterValue {
UCHAR Sec; /* second */
UCHAR Min; /* Minute */
UCHAR Hour; /* Hour */
UCHAR Day; /* Day */
UCHAR  Week; /* Weekday (0: Sunday, 6: Saturday) */
UCHAR Month; /* Month */
UCHAR  Year; /* Year */

¥

[Return value]

Macro Description
MD_OK Normal completion
MD_BUSY1 Executing count process (before change to setting)
MD_BUSY2 Stopping count process (after change to setting)

Remark If MD_BUSY1 or MD_BUSY?2 is returned, it may be because the counter-operation is stopped, or the
counter operation start wait time is too short, so make the value of the RTC_WAITTIME macro defined in
the header file "CG_rtc.h" larger.

[Example]

The example below shows the counter value of the real-time counter being set to "2008/12/25 (Thu.) 17:30:00".
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[CG_main.c]

#include "CG_rtc.
void main ( main ) {

struct RTCCount

counterwriteval
counterwriteval
counterwriteval
counterwriteval
counterwriteval
counterwriteval
counterwriteval

RTC_SetHourSyste

h"

erValue counterwriteval;

e O; /* Start count */

-Year = 0x08;
-Month = 0x12;
.Day = 0x25;
-Week = 0x05;
-Hour = 0x17;
-Min = 0x30;
.Sec = 0;

m ( HOUR24 ); /* Set clock type */

RTC_CounterSet ( counterwriteval ); /* Set counter value */
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RTC_CounterGet

Reads the counter value (year, month, weekday, day, hour, minute, second) of the real-time counter.

[Classification]

CG_rtc.c
[Syntax]
#include "CG_macrodriver.h"
#include "CG_rtc.h"
MD_STATUS RTC_CounterGet ( struct RTCCounterValue *counterreadval );
[Argument(s)]
110 Argument Description

(0] struct RTCCounterValue
*counterreadval ;

Pointer to structure in which to store the counter value being read

Remark

See RTC_CounterSet for details about the RTCCounterValue counter value.

[Return value]

Macro Description
MD_OK Normal completion
MD_BUSY1 Executing count process (before reading)
MD_BUSY2 Stopping count process (after reading)

Remark If MD_BUSY1 or MD_BUSY?2 is returned, it may be because the counter-operation is stopped, or the
counter operation start wait time is too short, so make the value of the RTC_WAITTIME macro defined in
the header file "CG_rtc.h" larger.

[Example]

Below is an example of reading the counter value of the real-time counter.

[CG_main.c]

#include

"CG_rtc.h"
void main ( void ) {

struct RTCCounterValue counterreadval;

/* Start count */
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RTC_ConstPeriodInterruptEnable

Sets the cycle of the interrupts INTRTC, then starts the cyclic interrupt function.

[Classification]

CG_rtc.c

[Syntax]

#include "CG_rtc.h"
MD_STATUS RTC_ConstPeriodInterruptEnable ( enum RTCINTPeriod period );

[Argument(s)]
1/0 Argument Description
| enum RTCINTPeriod period; Interrupt INTRTC cycle

HALFSEC: 0.5 seconds
ONESEC: 1 second

ONEMIN: 1 minute

ONEHOUR: 1 hour

ONEDAY: 1 day

ONEMONTH: 1 month

[Return value]

Macro Description
MD_OK Normal completion
MD_ARGERROR Invalid argument specification
[Example]

Below is an example of setting the cycle of the interrupts INTRTC, then starting the cyclic interrupt function.

[CG_main.c]

#include "CG_rtc.h"
void main ( void ) {
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RTC_ConstPeriodInterruptDisable

Ends the cyclic interrupt function.

[Classification]

CG_rtc.c

[Syntax]

void RTC_ConstPeriodlnterruptDisable ( void );

[Argument(s)]

None.

[Return value]

None.
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RTC_ConstPeriodInterruptCallback

Performs processing in response to the cyclic interrupt INTRTC.

Remark  This API function is called as the callback routine of interrupt process MD_INTRTC corresponding to the
cyclic interrupt INTRTC.

[Classification]

CG_rtc_user.c

[Syntax]

void RTC_ConstPeriodInterruptCallback ( void );

[Argument(s)]

None.

[Return value]

None.
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RTC_AlarmEnable

Starts the alarm interrupt function.

[Classification]

CG_rtc.c

[Syntax]

void RTC_AlarmEnable ( void );

[Argument(s)]

None.

[Return value]

None.
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RTC_AlarmDisable

Ends the alarm interrupt function.

[Classification]

CG_rtc.c

[Syntax]

void RTC_AlarmDisable ( void );

[Argument(s)]

None.

[Return value]

None.
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RTC_AlarmSet

Sets the alarm conditions (weekday, hour, minute).

[Classification]

CG_rtc.c

[Syntax]

#include "CG_rtc.h"
void RTC_AlarmSet ( struct RTCAlarmValue alarmval );

[Argument(s)]

1/0 Argument Description

| struct RTCAlarmValue alarmval; Alarm conditions (weekday, hour, minute)

Remark Below is shown the structure RTCAlarmValue (alarm conditions).

struct RTCAlarmValue {

UCHAR Alarmwm; /* Minute */
UCHAR Alarmwh; /* Hour */
UCHAR  Alarmww; /* Weekday */

¥

- Alarmwm (Minute)
Below are shown the meanings of each bit of the structure member Alarmwm.

<
»i * \—»i BCD code (minute: digit 1)

BCD code (minute: digit 10)

0: Fixed

- Alarmwh (Hour)
Below are shown the meanings of each bit of the structure member Alarmwh. If the real-time counter is
set to the 12-hour clock, then bit 5 has the following meaning.

0. AM
1. PM
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I‘ * * I—»i BCD code (hour: digit 1)

BCD code (hour: digit 10)
00: Fixed

- Alarmww (Weekday)
Below are shown the meanings of each bit of the structure member Alarmww.

7 6 5 4 3 2 1 0

A A
L 1: Sunday
1: Monday

1: Tuesday
1: Wednesday
1: Thursday
1: Friday
L 1: Saturday
0: Fixed

[Return value]

None.

[Example 1]

The example below shows the alarm conditions being set to "Monday/Tuesday/Wednesday at 17:30".

[CG_main.c]

#include "CG_rtc.h"
void main ( void ) {
struct RTCAlarmValue alarmval ;
RTC_AlarmEnable Q); /* Start alarm interrupt function */
RTC_CounterEnable (); /* Start count */
RTC_SetHourSystem ( HOUR24 ); /* Set clock type */
alarmval .Alarmww = Oxe;
alarmval .Alarmwh = 0x17;

alarmval _.Alarmwm = 0x30;

RTC_AlarmSet ( alarmval ); /* Set conditions */
}
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[Example 2]

The example below shows the alarm conditions being set to "Saturday/Sunday (time left unchanged)".

[CG_main.c]

#include "CG_rtc.h"

void main ( void ) {

alarmval .Alarmww = 0x41;

RTC_AlarmSet ( alarmval );

struct RTCAlarmValue alarmval ;

/* Start alarm interrupt function */

/* Change conditions */
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RTC_AlarmGet

Reads the alarm conditions (weekday, hour, minute).

[Classification]

CG_rtc.c

[Syntax]

#include "CG_rtc.h"
void RTC_AlarmGet ( struct RTCAlarmValue *alarmval );

Remark See RTC_AlarmSet for details about RTCAlarmValue (alarm conditions).

[Argument(s)]
1/0 Argument Description
(0] struct RTCAlarmValue *alarmval; Pointer to structure in which to store the conditions being read

[Return value]

None.

[Example]

The example below shows the alarm conditions being read.

[CG_main.c]

#include "CG_rtc.h"
void main ( void ) {
struct RTCAlarmValue alarmval ;
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RTC_AlarminterruptCallback

Performs processing in response to the alarm interrupt INTRTC.

Remark This API function is called as the callback routine of interrupt process MD_INTRTC corresponding to the
alarm interrupt INTRTC.

[Classification]

CG_rtc_user.c

[Syntax]

void RTC_AlarminterruptCallback ( void );

[Argument(s)]

None.

[Return value]

None.
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RTC IntervalStart

Starts the interval interrupt function.

Remark After setting the cycle of the interrupts INTRTCI, call RTC_IntervallnterruptEnable to start the interval inter-
rupt function.

[Classification]

CG_rtc.c

[Syntax]

void RTC_IntervalStart ( void );

[Argument(s)]

None.

[Return value]

None.

R20UT2137EJ0100 Rev.1.00 RENESAS Page 292 of 351
Sep 01, 2012



CubeSuite+ V1.03.00 APPENDIX C API FUNCTIONS

RTC_IntervalStop

Ends the interval interrupt function.

[Classification]

CG_rtc.c

[Syntax]

void RTC_IntervalStop ( void );

[Argument(s)]

None.

[Return value]

None.
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RTC_IntervalinterruptEnable

Sets the cycle of the interrupts INTRTCI, then starts the interval interrupt function.

Remark

INTRTCI.

[Classification]

CG_rtc.c

[Syntax]

- [Ix3 (excluding IB3)] [Kx3-A] [Kx3-L] [Lx3]

Call RTC_IntervalStart to start the interval interrupt function without setting the cycle of the interrupts

#include "CG_rtc.h"

MD_STATUS RTC_IntervalInterruptEnable ( enum RTCINTInterval interval );

- [Kx3]
#include "CG_rtc.h"
void RTC_IntervalInterruptEnable ( enum RTCINTInterval interval );
[Argument(s)]
110 Argument Description
| enum RTCINTInterval interval; Interrupt INTRTCI cycle

INTERVALO: 2"6/fXT
INTERVALL: 277/fXT
INTERVAL2: 278/fXT
INTERVAL3: 27°9/fXT
INTERVALA4: 2710/fXT
INTERVALS: 2"11/fXT
INTERVALG: 2"12/fXT

Remark fXT is the frequency of the subsystem clock.

[Return value]

- [Ix3 (excluding IB3)] [Kx3-A] [Kx3-L] [Lx3]

Macro Description
MD_OK Normal completion
MD_ARGERROR Invalid argument specification
- [Kx3]
None.
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[Example]

Below is an example of changing the interval, the restarting the interval interrupt function.

[CG_main.c]

#include "CG_rtc.h"

void main ( void ) {
RTC_IntervalStart (); /* Start interval interrupt function */
RTC_IntervalStop ; /* End interval interrupt function */

RTC_IntervalInterruptEnable ( INTERVAL6 ); /* Start interval interrupt function */
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RTC_IntervalinterruptDisable

Ends the interval interrupt function.

[Classification]

CG_rtc.c

[Syntax]

void RTC_IntervalInterruptDisable ( void );

[Argument(s)]

None.

[Return value]

None.

R20UT2137EJ0100 Rev.1.00 RENESAS Page 296 of 351
Sep 01, 2012



CubeSuite+ V1.03.00 APPENDIX C API FUNCTIONS

RTC_RTC1HZ OutputEnable

Enables output of the real-time counter correction clock (1 Hz) to the RTC1HZ pin.

[Classification]

CG_rtc.c

[Syntax]

void RTC_RTC1HZ_OutputEnable ( void );

[Argument(s)]

None.

[Return value]

None.
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RTC_RTC1HZ_ OutputDisable

Disables output of the real-time counter correction clock (1 Hz) to the RTC1HZ pin.

[Classification]

CG_rtc.c

[Syntax]

void RTC_RTC1HZ_OutputDisable ( void );

[Argument(s)]

None.

[Return value]

None.
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RTC_RTCCL_OutputEnable

Enables output of the real-time counter clock (32 kHz source) to the RTCCL pin.

[Classification]

CG_rtc.c

[Syntax]

void RTC_RTCCL_OutputEnable ( void );

[Argument(s)]

None.

[Return value]

None.
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RTC_RTCCL_OutputDisable

Disables output of the real-time counter clock (32 kHz source) to the RTCCL pin.

[Classification]

CG_rtc.c

[Syntax]

void RTC_RTCCL_OutputDisable ( void );

[Argument(s)]

None.

[Return value]

None.
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RTC_RTCDIV_OutputEnable

Enables output of the real-time counter clock (32 kHz cycle) to the RTCDIV pin.

[Classification]

CG_rtc.c

[Syntax]

void RTC_RTCDIV_OutputEnable ( void );

[Argument(s)]

None.

[Return value]

None.
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RTC_RTCDIV_OutputDisable

Disables output of the real-time counter clock (32 kHz cycle) to the RTCDIV pin.

[Classification]

CG_rtc.c

[Syntax]

void RTC_RTCDIV_OutputDisable ( void );

[Argument(s)]

None.

[Return value]

None.
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RTC_ChangeCorrectionValue

Changes the timing and correction value for correcting clock errors.

[Classification]

CG_rtc.c
[Syntax]
#include "CG_macrodriver.h"
#include "CG_rtc.h"
MD_STATUS RTC_ChangeCorrectionValue ( enum RTCCorectionTiming timing, UCHAR corectVal );
[Argument(s)]
1/0 Argument Description

enum RTCCorectionTiming timing;

When clock errors are corrected
EVERY20S: When the seconds digits are 00, 20 or 40
EVERY60S: When the seconds digits are 00

UCHAR corectVal;

Clock error correction value

Remark

This API function does not correct clock errors if correction value corectVal is set to 0x0, 0x1, 0x40 or 0x41.

[Return value]

Macro Description
MD_OK Normal completion
MD_ARGERROR Invalid argument specification
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C.3.13 Clock Output

Below is a list of API functions output by Code Generator for clock output use.

Table C-14. API Functions: [Clock Output]

API Function Name Function
PCL_Init Performs initialization necessary to control clock output control circuit functions.
PCL_Userlnit Performs user-defined initialization relating to the clock output control circuits.
PCL_Start Starts clock output.
PCL_Stop Ends clock output.
PCL_ChangeFreq Changes the output clock to the PCL pin.
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PCL_Init

Performs initialization necessary to control clock output control circuit functions.

[Classification]

CG_pcl.c

[Syntax]

void PCL_Init ( void );

[Argument(s)]

None.

[Return value]

None.
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PCL_Userlnit

Performs user-defined initialization relating to the clock output control circuits.
Remark  This API function is called as the PCL_Init callback routine.

[Classification]

CG_pcl_user.c

[Syntax]

void PCL_UserlInit ( void );

[Argument(s)]

None.

[Return value]

None.
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PCL_Start

Starts clock output.

[Classification]

CG_pcl.c

[Syntax]

void PCL_Start ( void );

[Argument(s)]

None.

[Return value]

None.
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PCL_Stop

Ends clock output.

[Classification]

CG_pcl.c

[Syntax]

void PCL_Stop ( void );

[Argument(s)]

None.

[Return value]

None.
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PCL_ChangeFreq

Changes the output clock to the PCL pin.
Remark The value specified in parameter clock is set to clock output select register (CKS).

[Classification]

CG_pcl.c

[Syntax]

#include

"CG_pclbuz._h"

void PCL_ChangeFreq ( enum PCLclock clock );

[Argument(s)]
1/0 Argument Description
| enum PCLclock clock; Output clock type
MAINCLOCK: fMAIN
MAIN2: fMAIN/2
MAIN4: fMAIN/4
MAINS: fMAIN/8
MAIN16: fMAIN/16
MAIN2048: fMAIN/2048
MAIN4096: fMAIN/4096
MAIN8192: fMAIN/8192
PLLCLOCK: fPLL
PLL2: fPLL/2
PLL4: fPLL/4
PLLS8: fPLL/8
PLL16: fPLL/16
PLL2048: fPLL/2048
PLL4096: fPLL/4096
PLL8192: fPLL/8192
ILCLOCK: flL
SUBCLOCK: fSuUB

Remark fMAIN is the main system clock frequency; fPLL is the PLL clock frequency; fIL is the internal low-speed

oscillation clock frequency; fSUB is the subsystem clock frequency.

[Return value]

None.
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C.3.14 Clock Output/Buzzer Output

Below is a list of API functions output by Code Generator for clock output/buzzer output use.

Table C-15. API Functions: [Clock Output/Buzzer Output]

API Function Name Function

PCLBUZnN_Init Performs initialization necessary to control clock/buzzer output control circuit func-
tions.
PCLBUZNn_Userlnit Performs user-defined initialization relating to the clock/buzzer output control circuits.
PCLBUZn_Start Starts clock/buzzer output.
PCLBUZn_Stop Ends clock/buzzer output.
PCLBUZn_ChangeFreq Changes the output clock to the PCLBUZn pin.
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PCLBUZnN_Init

Performs initialization necessary to control clock/buzzer output control circuit functions.

[Classification]

CG_pclbuz.c

[Syntax]

void PCLBUZn_Init ( void );

Remark nis the output pin.

[Argument(s)]

None.

[Return value]

None.
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PCLBUZn_Userlnit

Performs user-defined initialization relating to the clock/buzzer output control circuits.
Remark This API function is called as the PCLBUZn_Init callback routine.

[Classification]

CG_pclbuz_user.c

[Syntax]

void PCLBUZn_UserlInit ( void );

Remark nis the output pin.

[Argument(s)]

None.

[Return value]

None.
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PCLBUZn_Start

Starts clock/buzzer output.

[Classification]

CG_pclbuz.c

[Syntax]

void PCLBUZn_Start ( void );

Remark nis the output pin.

[Argument(s)]

None.

[Return value]

None.
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PCLBUZn_Stop

Ends clock/buzzer output.

[Classification]

CG_pclbuz.c

[Syntax]

void PCLBUZn_Stop ( void );

Remark nis the output pin.

[Argument(s)]

None.

[Return value]

None.
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PCLBUZn_ChangeFreq

Changes the output clock to the PCLBUZn pin.

Remark

[Classification]

The value specified in parameter clock is set to clock output select register n (CKSn).

CG_pclbuz.c
[Syntax]
#include "CG_pclbuz._h"
MD_STATUS  PCLBUZn_ChangeFreq ( enum PCLBUZclock clock );
Remark nis the output pin.

[Argument(s)]
1/O Argument Description
| enum PCLBUZclock clock; Output clock type
MAINCLOCK: fMAIN
MAIN2: fMAIN/2
MAIN4: fMAIN/4
MAINS: fMAIN/8
MAIN16: fMAIN/16
MAIN2048: fMAIN/2048
MAIN4096: fMAIN/4096
MAIN8192: fMAIN/8192
SUBCLOCK: fSUB
SuUB2: fSUB/2
SuUB4: fSUB/4
SUBS: fSuB/8
SUB16: fSUB/16
SUB32: fSUB/32
SUB64: fSUB/64
SUB128: fSUB/128

Remark

[Return value]

fMAIN is the main system clock frequency; fSUB is the subsystem clock frequency.

Macro Description
MD_OK Normal completion
MD_ARGERROR Invalid argument specification
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[Example]

Below is an example of changing the output clock of pin PCLBUZO0 each time an externally connected button is
pressed, in a system that generates the interrupt INTPO each time the button is pressed.

[CG_main.c]

#include ""CG_macrodriver.h"

#include "CG_pclbuz._h"

BOOL gFlag; /* Button pressed flag */

#define PCLBUZ_FREQUENCY 8 /* Total number of output clock types */

const enum PCLBUZclock gClock[PCLBUZ_FREQUENCY] = { /* Output clock type */
PCLBUZ_OUTCLK_fSUBO, PCLBUZ_OUTCLK_fSUB1, PCLBUZ_OUTCLK_fSUBZ2,
PCLBUZ_OUTCLK_fSUB3, PCLBUZ_OUTCLK_fSUB4, PCLBUZ_ OUTCLK_fSUBS5,
PCLBUZ_OUTCLK_fSUB6, PCLBUZ_OUTCLK_fSUB7

}:
void main ( void ) {
int index = 0;
gFlag = O; /* Initialize button pressed flag */
PCLBUZO_Start (); /* Start clock/buzzer output */
while (1) {
if ( gFlag ) { /* Wait for INTPO */

PCLBUZ_ChangeFreq ( gClock[index++] ); /* Change output clock */
if ( index >= PCLBUZ_FREQUENCY ) {

index = 0;
}
gFlag = 0; /* Clear button pressed flag */
}
T
}
[CG_int_user.c]
#include ""CG_macrodriver.h"
extern BOOL gFlag; /* Button pressed flag */
__interrupt void MD_INTPO ( void ) { /* Interrupt processing for INTPO */
gFlag = 1; /* Set button pressed flag */
}
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C.3.15 LCD Controller/Driver

Below is a list of API functions output by Code Generator for LCD controller/driver use.

Table C-16. API Functions: [LCD Controller/Driver]

API Function Name Function

LCD_Init Performs initialization necessary to control LCD controller/driver functions.

LCD_Userlnit Performs user-defined initialization relating to the LCD controller/driver.

LCD_DisplayOn Sets the LCD controller/driver to "display on" status.

LCD_DisplayOff Sets the LCD controller/driver to "display off" status.

LCD_\VoltageOn Enables operation of the LCD controller/driver's voltage boost circuit and capacitor
split circuit, then outputs the deselect signal from the segment pin.

LCD_VoltageOff Halts operation of the LCD controller/driver's voltage boost circuit and capacitor split
circuit, then outputs the groundlevel signal from the segment/common pin.
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LCD_Init

Performs initialization necessary to control LCD controller/driver functions.

[Classification]

CG_lcd.c

[Syntax]

void LCD_Init ( void );

[Argument(s)]

None.

[Return value]

None.
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LCD_Userlnit

Performs user-defined initialization relating to the LCD controller/driver.
Remark This API function is called as the LCD _Init callback routine.

[Classification]

CG_lcd_user.c

[Syntax]

void LCD_UserlInit ( void );

[Argument(s)]

None.

[Return value]

None.
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LCD_DisplayOn

Sets the LCD controller/driver to "display on" status.

[Classification]

CG_lcd.c

[Syntax]

void LCD_DisplayOn ( void );

[Argument(s)]

None.

[Return value]

None.
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LCD_DisplayOff

Sets the LCD controller/driver to "display off" status.

[Classification]

CG_lcd.c

[Syntax]

void LCD_DisplayOff ( void );

[Argument(s)]

None.

[Return value]

None.
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LCD_VoltageOn

Enables operation of the LCD controller/driver's voltage boost circuit and capacitor split circuit, then outputs the dese-
lect signal from the segment pin.

[Classification]

CG_lcd.c

[Syntax]

void LCD_VoltageOn ( void );

[Argument(s)]

None.

[Return value]

None.
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LCD_VoltageOff

Halts operation of the LCD controller/driver's voltage boost circuit and capacitor split circuit, then outputs the ground-
level signal from the segment/common pin.

[Classification]

CG_lcd.c

[Syntax]

void LCD_VoltageOff ( void );

[Argument(s)]

None.

[Return value]

None.
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C.3.16 DMA

Below is a list of API functions output by Code Generator for DMA (Direct Memory Access) controller use.

Table C-17. API Functions: [DMA]

API Function Name Function

DMAnN_Init Performs initialization necessary to control DMA controller functions.

DMAnN_Userlnit Performs user-defined initialization relating to the DMA controller.

DMAnN_Enable Enables operation of channel n.

DMAnN_Disable Disables operation of channel n.

DMAnN_Hold Holds a DMA start request.

DMAnN_Restart Releases hold on a DMA start request.

DMAnN_CheckStatus Reads the transfer status (transfer complete/transfer ongoing).

DMAN_SetData Sets the RAM address of the transfer source/destination, and the number of times the
data has been transferred.

DMAnN_SoftwareTriggerOn Starts DMA transfer when DMA operation is enabled.
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DMADN_Init

Performs initialization necessary to control DMA controller functions.

[Classification]

CG_dma.c

[Syntax]

void DMAn_Init ( void );

Remark nis the channel number.

[Argument(s)]

None.

[Return value]

None.
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DMAnN_Userlnit

Performs user-defined initialization relating to the DMA controller.
Remark  This API function is called as the DMAN_Init callback routine.

[Classification]

CG_dma_user.c

[Syntax]

void DMAn_Userlnit ( void );

Remark nis the channel number.

[Argument(s)]

None.

[Return value]

None.
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DMAN_Enable

Enables operation of channel n.

[Classification]

CG_dma.c

[Syntax]

void DMAn_Enable ( void );

Remark nis the channel number.

[Argument(s)]

None.

[Return value]

None.
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DMAnN_Disable

Disables operation of channel n.

Remarks 1.  This API function does not forcibly terminate DMA transfer.
2.  Before using this API function, you must confirm that transmission has ended via DMAn_CheckStatus.

[Classification]

CG_dma.c

[Syntax]

void DMAn_Disable ( void );

Remark nis the channel number.

[Argument(s)]

None.

[Return value]

None.

[Example]

The example below shows setting the operation mode of channel 0 to "disabled".

[CG_main.c]

#include "CG_macrodriver.h"
void main ( void ) {
while ( MD_COMPLETED == DMAO_CheckStatus () ); /* Check transfer status */
DMAO_Disable ); /* Change to operation disabled status */
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DMAnN_Hold

Holds a DMA start request.
Remark Call DMANn_Restart to release the hold on DMA start requests.

[Classification]

CG_dma.c

[Syntax]

void DMAn_Hold ( void );

Remark nis the channel number.

[Argument(s)]

None.

[Return value]

None.
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DMAN_Restart

Releases hold on a DMA start request.

[Classification]

CG_dma.c

[Syntax]

void DMAn_Restart ( void );

Remark nis the channel number.

[Argument(s)]

None.

[Return value]

None.
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DMAN_CheckStatus

Reads the transfer status (transfer complete/transfer ongoing).

[Classification]

CG_dma.c

[Syntax]

#include "CG_macrodriver.h"

MD_STATUS DMAn_CheckStatus ( void );

Remark nis the channel number.

[Argument(s)]

None.

[Return value]

Macro Description
MD_UNDEREXEC Transfer ongoing
MD_COMPLETED Transfer complete
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DMAnN_SetData

Sets the RAM address of the transfer source/destination, and the number of times the data has been transferred.

Remark

[Classification]

CG_dma.c

[Syntax]

- [Fx3] [Ix3] [Kx3-A] [Kx3-L] [Lx3]

Calling this API function while a transfer is ongoing will end the transfer.

#include "CG_macrodriver.h"
MD_STATUS DMAn_SetData ( USHORT sfraddr, USHORT ramaddr, USHORT count );
- [Kx3]
#include ""CG_macrodriver.h"
MD_STATUS DMAn_SetData ( USHORT ramaddr, USHORT count );
Remark nis the channel number.

[Argument(s)]
1/0 Argument Description
| USHORT sfrcaddr; SFR address of source/destination
| USHORT ramcaddr; RAM address of source/destination
| USHORT count; Number of data transmissions (1 to 1024)

[Return value]

Macro Description
MD_OK Normal completion
MD_ARGERROR Invalid argument specification
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DMAnN_SoftwareTriggerOn

Starts DMA transfer when DMA operation is enabled.

[Classification]

CG_dma.c

[Syntax]

void DMAn_SoftwareTriggerOn ( void );

Remark nis the channel number.

[Argument(s)]

None.

[Return value]

None.

[Example]

Below is an example of software trigger as a DMA transfer start trigger.

[CG_main.c]

void main ( void ) {
DMAO_Enable Q;
DMAO_SoftwareTriggerOn ();

/* Change to operation enabled status */
/* Start DMA transfer */
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C.3.17 LvI

Below is a list of API functions output by Code Generator for low-voltage detector use.

Table C-18. API Functions: [LVI]

API Function Name

Function

LVI_Init

Performs initialization necessary to control low-voltage detector functions.

LVI_Userlnit

Performs user-defined initialization relating to the low-voltage detector.

LVI_InterruptModeStart

Starts low-voltage detection (when in interrupt generation mode).

LVI_ResetModeStart

Starts low-voltage detection (when in internal reset mode).

LVI_Stop

Stops low-voltage detection.

LVI_SetLVILevel

Sets the low-voltage detection level.
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LVI_Init

Performs initialization necessary to control low-voltage detector functions.

[Classification]

CG_lvi.c

[Syntax]

void LVI_Init ( void );

[Argument(s)]

None.

[Return value]

None.
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LVI_Userlnit

Performs user-defined initialization relating to the low-voltage detector.
Remark  This API function is called as the LVI_Init callback routine.

[Classification]

CG_lvi_user.c

[Syntax]

void LVI_UserlInit ( void );

[Argument(s)]

None.

[Return value]

None.
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LVI_InterruptModeStart

Starts low-voltage detection (when in interrupt generation mode).

[Classification]

CG_lvi.c

[Syntax]

void LVI_InterruptModeStart ( void );

[Argument(s)]

None.

[Return value]

None.

[Example]

The example below shows the detection of low voltage when the operation mode is interrupt generation mode (gener-
ate the interrupt INTLVI).

[CG_main.c]

void main ( void ) {

LVI_InterruptModeStart ( ); /* Start low-voltage detection */

[CG_lvi_user.c]

__interrupt void MD_INTLVI ( void ) { /* Interrupt processing for INTLVI */

if (LVIF==1) { /* Trigger identification: Check LVIF flag */
...... /* Handle case when '"power voltage (Vpp) < detected voltage (Vi y;)'" detected */
} else {
...... /* Handle case when "power voltage (Vpp) >= detected voltage (V)" detected */
T
3
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LVI_ResetModeStart

Starts low-voltage detection (when in internal reset mode).

[Classification]

CG_lvi.c

[Syntax]

MD_STATUS

LVI_ResetModeStart ( void );

[Argument(s)]

None.

[Return value]

Macro

Description

MD_OK

Normal completion

MD_ERROR

Exit with error (abend)

- The program is configured to not use the low-voltage detector function.

- The object of low voltage detection is external voltage (Vbp), and power voltage (Vbb) <=

detected voltage (VLvi).

- The object of low voltage detection is external input voltage (EXLVI), and external input voltage

(EXLVI) <= detected voltage (VEXLvI).
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LVI_Stop

Stops low-voltage detection.

[Classification]

CG_lvi.c

[Syntax]

void LVI_Stop ( void );

[Argument(s)]

None.

[Return value]

None.
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LVI_SetLViLevel

Sets the low-voltage detection level.

Remarks 1.  To change the low-voltage detection level, you must call LVI_Stop before calling this API function.
2. The value specified in parameter level is set to low-voltage detection level select register (LVIS).

[Classification]

CG_lvi.c
[Syntax]
#include "CG_macrodriver.h"
#include "“CG_lvi.h"

MD_STATUS LVI_SetLVIiLevel ( enum LVIiLevel level );

[Argument(s)]

1/0 Argument Description

| enum LVIiLevel level; Voltage level to detect as low voltage
LVILEVELO: 422V +0.1V
LVILEVEL1: 4.07V+0.1V
LVILEVEL2: 392V +0.1V
LVILEVEL3: 376 V+0.1V
LVILEVEL4: 361V +0.1V
LVILEVELS: 345V +0.1V
LVILEVEL6: 330V +0.1V
LVILEVEL7: 315V +0.1V
LVILEVEL8: 299V +0.1V

LVILEVEL9: 284V +0.1V

LVILEVEL10: 268V +0.1V
LVILEVEL11: 253V +0.1V
LVILEVEL12: 238V 0.1V
LVILEVEL13: 222V +0.1V
LVILEVEL14: 2.07V+0.1V
LVILEVEL15: 191V 0.1V

Remark If the target device is 78KOR/Fx3 or 78KO0R/Ix3, then keyword that can be specified for level is limited to
"LVILEVELOQ" to "LVILEVEL9".

[Return value]

Macro Description

MD_OK Normal completion

MD_ERROR Exit with error (abend)

MD_ARGERROR Invalid argument specification
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AD_PowerOff ... 233 BUS_PowerOff ... 114
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DMA ... 324
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Interrupt ... 122
CMPPGA_PowerOff ... 225
LVI ... 334
CMPPGA_Start ... 226
Operational Amplifier ... 217
CMPPGA_Stop ... 227
Port ... 115
CMPPGA_Userlnit ... 224
Real-time Clock ... 270
Code Generator panel ... 69
Serial ... 133
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DAn_Stop ... 248
DA_PowerOff ... 246
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DAn_SetValue ... 249

DAn_Start ... 247
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DA_PowerOff ... 246
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[Macro] tab ... 62
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Device Top View panel ... 66
[Device Top View Settings] tab ... 50
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DMAN_Enable ... 327
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External Bus ... 111
BUS_Init ... 112
BUS_PowerOff ... 114
BUS_Userlnit ... 113

[External Peripheral] tab ... 64

F
[File Setting] tab ... 57
Functions ... 8, 22

Code Generator ... 22

Pin Configurator ... 8

G
[Generation] tab ... 53

I
IICA_GetStopConditionCallback ... 202
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