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Notice

All information included in this document is current as of the date this document is issued. Such information, however, is
subject to change without any prior notice. Before purchasing or using any Renesas Electronics products listed herein, please
confirm the latest product information with a Renesas Electronics sal es office. Also, please pay regular and careful attention to
additional and different information to be disclosed by Renesas Electronics such as that disclosed through our website.

Renesas Electronics does not assume any liability for infringement of patents, copyrights, or other intellectual property rights
of third parties by or arising from the use of Renesas Electronics products or technical information described in this document.
No license, express, implied or otherwise, is granted hereby under any patents, copyrights or other intellectual property rights
of Renesas Electronics or others.

Y ou should not ater, modify, copy, or otherwise misappropriate any Renesas Electronics product, whether in whole or in part.

Descriptions of circuits, software and other related information in this document are provided only to illustrate the operation of
semiconductor products and application examples. Y ou are fully responsible for the incorporation of these circuits, software,
and information in the design of your equipment. Renesas Electronics assumes no responsibility for any losses incurred by
you or third parties arising from the use of these circuits, software, or information.

When exporting the products or technology described in this document, you should comply with the applicable export control
laws and regulations and follow the procedures required by such laws and regulations. 'Y ou should not use Renesas
Electronics products or the technology described in this document for any purpose relating to military applications or use by
the military, including but not limited to the development of weapons of mass destruction. Renesas Electronics products and
technology may not be used for or incorporated into any products or systems whose manufacture, use, or sale is prohibited
under any applicable domestic or foreign laws or regulations.

Renesas Electronics has used reasonable care in preparing the information included in this document, but Renesas Electronics
does not warrant that such information is error free. Renesas Electronics assumes no liability whatsoever for any damages
incurred by you resulting from errors in or omissions from the information included herein.

Renesas Electronics products are classified according to the following three quality grades: “Standard”, “High Quality”, and
“Specific’. The recommended applications for each Renesas Electronics product depends on the product’s quality grade, as
indicated below. You must check the quality grade of each Renesas Electronics product before using it in a particular
application. You may not use any Renesas Electronics product for any application categorized as “ Specific” without the prior
written consent of Renesas Electronics. Further, you may not use any Renesas Electronics product for any application for
which it is not intended without the prior written consent of Renesas Electronics. Renesas Electronics shall not be in any way
liable for any damages or losses incurred by you or third parties arising from the use of any Renesas Electronics product for an
application categorized as“ Specific” or for which the product is not intended where you have failed to obtain the prior written
consent of Renesas Electronics. The quality grade of each Renesas Electronics product is“ Standard” unless otherwise
expressly specified in a Renesas Electronics data sheets or data books, etc.

“Standard”: Computers; office equipment; communications equipment; test and measurement equipment; audio and visual
equipment; home el ectronic appliances, machine tools; persona electronic equipment; and industria robots.

“High Quality”: Transportation equipment (automobiles, trains, ships, etc.); traffic control systems; anti-disaster systems; anti-
crime systems; safety equipment; and medical equipment not specifically designed for life support.

“Specific™: Aircraft; agrospace equipment; submersible repeaters; nuclear reactor control systems; medical equipment or
systems for life support (e.g. artificial life support devices or systems), surgical implantations, or heathcare
intervention (e.g. excision, etc.), and any other applications or purposes that pose a direct threat to human life.

Y ou should use the Renesas Electronics products described in this document within the range specified by Renesas Electronics,
especialy with respect to the maximum rating, operating supply voltage range, movement power voltage range, heat radiation
characteristics, installation and other product characteristics. Renesas Electronics shall have no liability for malfunctions or
damages arising out of the use of Renesas Electronics products beyond such specified ranges.

Although Renesas Electronics endeavors to improve the quality and reliability of its products, semiconductor products have
specific characteristics such as the occurrence of failure at a certain rate and malfunctions under certain use conditions. Further,
Renesas Electronics products are not subject to radiation resistance design. Please be sure to implement safety measures to
guard them against the possibility of physical injury, and injury or damage caused by fire in the event of the failure of a
Renesas Electronics product, such as safety design for hardware and software including but not limited to redundancy, fire
control and malfunction prevention, appropriate treatment for aging degradation or any other appropriate measures. Because
the evaluation of microcomputer software alone is very difficult, please evaluate the safety of the final products or system
manufactured by you.

Please contact a Renesas Electronics sales office for details as to environmental matters such as the environmental
compatibility of each Renesas Electronics product. Please use Renesas Electronics products in compliance with all applicable
laws and regulations that regulate the inclusion or use of controlled substances, including without limitation, the EU RoHS
Directive. Renesas Electronics assumes no liability for damages or losses occurring as a result of your noncompliance with
applicable laws and regulations.

This document may not be reproduced or duplicated, in any form, in whole or in part, without prior written consent of Renesas
Electronics.

Please contact a Renesas Electronics sales office if you have any questions regarding the information contained in this
document or Renesas Electronics products, or if you have any other inquiries.

(Note 1) “Renesas Electronics’ as used in this document means Renesas Electronics Corporation and also includes its majority-

owned subsidiaries.

(Note2) “Renesas Electronics product(s)” means any product developed or manufactured by or for Renesas Electronics.
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Notes regarding these materials

1. This document is provided for reference purposes only so that Renesas customers may select the appropriate
Renesas products for their use. Renesas neither makes warranties or representations with respect to the
accuracy or completeness of the information contained in this document nor grants any license to any
intellectual property rights or any other rights of Renesas or any third party with respect to the information in
this document.

2. Renesas shall have no liability for damages or infringement of any intellectual property or other rights arising
out of the use of any information in this document, including, but not limited to, product data, diagrams, charts,
programs, algorithms, and application circuit examples.

3. You should not use the products or the technology described in this document for the purpose of military
applications such as the development of weapons of mass destruction or for the purpose of any other military
use. When exporting the products or technology described herein, you should follow the applicable export
control laws and regulations, and procedures required by such laws and regulations.

4. All information included in this document such as product data, diagrams, charts, programs, algorithms, and
application circuit examples, is current as of the date this document is issued. Such information, however, is
subject to change without any prior notice. Before purchasing or using any Renesas products listed in this
document, please confirm the latest product information with a Renesas sales office. Also, please pay regular
and careful attention to additional and different information to be disclosed by Renesas such as that disclosed
through our website. (http://www.renesas.com )

5. Renesas has used reasonable care in compiling the information included in this document, but Renesas
assumes no liability whatsoever for any damages incurred as a result of errors or omissions in the information
included in this document.

6. When using or otherwise relying on the information in this document, you should evaluate the information in
light of the total system before deciding about the applicability of such information to the intended application.
Renesas makes no representations, warranties or guaranties regarding the suitability of its products for any
particular application and specifically disclaims any liability arising out of the application and use of the
information in this document or Renesas products.

7. With the exception of products specified by Renesas as suitable for automobile applications, Renesas
products are not designed, manufactured or tested for applications or otherwise in systems the failure or
malfunction of which may cause a direct threat to human life or create a risk of human injury or which require
especially high quality and reliability such as safety systems, or equipment or systems for transportation and
traffic, healthcare, combustion control, aerospace and aeronautics, nuclear power, or undersea communication
transmission. If you are considering the use of our products for such purposes, please contact a Renesas
sales office beforehand. Renesas shall have no liability for damages arising out of the uses set forth above.

8. Notwithstanding the preceding paragraph, you should not use Renesas products for the purposes listed below:

(1) artificial life support devices or systems

(2) surgical implantations

(3) healthcare intervention (e.g., excision, administration of medication, etc.)

(4) any other purposes that pose a direct threat to human life
Renesas shall have no liability for damages arising out of the uses set forth in the above and purchasers who
elect to use Renesas products in any of the foregoing applications shall indemnify and hold harmless Renesas
Technology Corp., its affiliated companies and their officers, directors, and employees against any and all
damages arising out of such applications.

9. You should use the products described herein within the range specified by Renesas, especially with respect

to the maximum rating, operating supply voltage range, movement power voltage range, heat radiation

characteristics, installation and other product characteristics. Renesas shall have no liability for malfunctions or
damages arising out of the use of Renesas products beyond such specified ranges.

Although Renesas endeavors to improve the quality and reliability of its products, IC products have specific

characteristics such as the occurrence of failure at a certain rate and malfunctions under certain use

conditions. Please be sure to implement safety measures to guard against the possibility of physical injury, and
injury or damage caused by fire in the event of the failure of a Renesas product, such as safety design for
hardware and software including but not limited to redundancy, fire control and malfunction prevention,
appropriate treatment for aging degradation or any other applicable measures. Among others, since the
evaluation of microcomputer software alone is very difficult, please evaluate the safety of the final products or
system manufactured by you.

11. In case Renesas products listed in this document are detached from the products to which the Renesas
products are attached or affixed, the risk of accident such as swallowing by infants and small children is very
high. You should implement safety measures so that Renesas products may not be easily detached from your
products. Renesas shall have no liability for damages arising out of such detachment.

12. This document may not be reproduced or duplicated, in any form, in whole or in part, without prior written
approval from Renesas.

13. Please contact a Renesas sales office if you have any questions regarding the information contained in this
document, Renesas semiconductor products, or if you have any other inquiries.
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For inquiries about the contents of this document or product, fill in the text file the installer generates in the following directory and email to your local
distributor.
\SUPPORT\Product-name\SUPPORT.TXT

Renesas Tools Homepage http://www.renesas.com/en/tools



Peripheral Driver Generator

Preface

The Peripheral Driver Generator (hereafter referred to as PDG) is atool that supports the development of adriver for a
peripheral 1/0 module in a microcomputer.

The PDG, which contains peripheral 1/0 module API libraries, allows users to design and automatically generate
functions for calling the libraries viaits user interface.

It runs on a Microsoft® Windows® operating system with an IBM PC compatible machine.

The supported microcomputers are the H8/Tiny, R8C/Tiny, and M16C/Tiny series, and main groups of the M16C/60
series. For details, refer to “Overview” in this manual.

Usage Precautions

Even though we carefully evaluate the API libraries and functions generated by the PDG, fully examine your application
on your own responsibility when using this software to develop your application.

IBM isaregistered trademark of International Business Machines Corporation.

Microsoft and Windows are registered trademarks of Microsoft Corporation in the United States and other countries.

All brand or product names used in this manual are trademarks or registered trademarks of their respective companies or
organizations.

REJ10J1769-0100 Rev.1.00 Nov. 28,2007 zQENESAS i
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Section 1 Overview

1. Overview
1.1 PDG Features

The PDG allows users to specify settings of microcomputer peripheral 1/0 modules such as serial, timer, and 10 viaits
GUI and to generate functions, which reflect the settings, for calling API libraries for those modules.
[1] Assistsin setting up each peripheral 10 via GUI.
[2] Outputsthe set contents as functions.
[3] Registers automatically-generated sources collectively into a project of the High-performance Embedded
referred to asHEW).

Workshop (hereafter

B

B 2

—olxl =g Senck MisC/2a Jtem Setting value
CFPU Clack synchronous SI0 m . Bit number | 8bit
Serial =1 3he Dlook asynchionous 5101 |~ @y BRG egister setting value |12
Tiner =By Setting! Clock poia:!\_fy se‘ie_ctl‘on |
ﬁfé UARTD i Reverse data logic

@ CTS/RTS function | Do not use CTS/ATS func,

@ LSE fist, MSE fist selection

@ Parity bit | Parity disable
@ Stopbit | One stop bit
@ Clock selection Internal elock
@ BRG count source i

@ Malification function name

@ Transnit intermupt Tlansmlt intemput inhibit_

—|= e

Source file name
ci\renesas\POG_p

[ 1 Getting

ci\renesas\PDG_p|

i start

4 periph

[4] Supports conversion

1.2  PDG Project

The PDG manages the generated software based on the concept of “project.” Following are managed as project:

- 10 . o g__T_lansmltlnterrupl Ievel |10 -|
nterrupt = =
a0 CPU  Serial |Timer M Interrupt | AID

Timer mode setting

ci\renesasiPoG_pl  Timer type: | IR SR
©i\renesas\PDG_p|
cilrenesastrD pf  Frequency of count source: | 20000000 1 1 oyerruptior: [ Enable Linderfiow intenuption

ciirenesasiPDG of Count source: |f - Intemuption prionity
A Period: 0.000000 ricra sec. e e S I TAEGT

| Operation during initialization; ]Dperal\on shart

fiss ot lencn: Timer output |Pulse is output =]
The values in this frame are set

Perind: BL00000 i s B [ K

(Errar 0.000000 %) AL SORL LT, | _'1

Gate function: |Do not use gate function :_J

Figure1-1 Exampleof PDG Display

of the contents set by GUI for diverted use between microcomputers.

[1] Setup information on each peripheral 1O
[2] Function management information on set content

REJ10J1769-0100 Rev.1.00
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Peripheral Driver Generator Section 1 Overview

1.3 Roles of the PDG

The user incorporates functions for calling APl libraries, which are generated by the PDG, into a user program to create
an application.

Project Data

Call library

API
libraries

PDG
’ @ User system
Code generator W
microcomputer

The following schematically shows the relationship between the PDG and the API libraries and applications.
e
API
! | | libraries
Generates functions

Application
DLLs for each Compile/Link
Figure1-2 Rolesof the PDG

1.4  Operating Environment

The PDG has been confirmed to be capable of operating properly on the host machines under the OS versions listed
below.

Table1-1 Host Machine

Host machine OSversion
IBM PC/AT and its Microsoft® Windows® 2000
compatibles Microsoft® Windows® X P

If the PDG isto be run on any other host machine or under other OS that you are using, please consult the manufacturer
of your host machine or OS to confirm whether the PDG will operate properly onit.

REJ10J1769-0100 Rev.1.00 Nov. 28,2007 zRXENESAS 1-2
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Section 1 Overview

The recommended hardware specifications are listed below.

Table1-2 Recommended Hardwar e Specifications

Main memory Sufficient memory capacity for the OS to operate
normally is recommended (256 Mbytes or more)

Free disk space 70 Mbytes or more

Resolution of display 1024 x 768 or greater is recommended

1.5  Compiler Combinations

The PDG operates normally in combination with the compilers listed below.

Table 1-3 Compiler Package

PDG

Compiler products

V1.02

C compiler package M3T-NC30WA V.5.40 Release 00 for M16C series

C/C++ compiler package V.6.01 Release 01 for H8SX, H8S, H8 family

1.6  API Libraries
The APl libraries packaged in the PDG are listed below.

Table1-4 List of API Libraries

Series Directory Library file name

H8/Tiny lib\h8_tiny rapi_h8_3687.lib

rapi_h8_36049.lib
rapi_h8_36077.lib
rapi_h8_36109.lib

R8C/Tiny lib\r8c _tiny rapi_r8c_13.lib
rapi_r8c 22 23lib
rapi_r8c_24 25.lib
rapi_r8c 26 27.lib
rapi_r8c 28 29.lib
rapi_r8c_2A_2B.lib
rapi_r8c_2C 2D.lib

M16C/Tiny lib\m16¢_tiny rapi_ml6c 28.lib
rapi_ml6c_29.lib
M16C/60 lib\m16¢ rapi_ml6c_62p.lib

For reference, the source files of the API libraries are stored in the “ source” directory.

REJ10J1769-0100 Rev.1.00 Nov. 28,2007 zQENESAS
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Section 1 Overview

1.7
171

Main Window

Setting Details Display Window

Thiswindow displays the setting details of the currently opened project file.
The tabs at the bottom, the trees in the left, and the list in the right show functions, created setup pattern, and the details
of the currently selected setting in the trees, respectively. Double-clicking on [Setting] in the trees or any one of the setting

itemsin the list shows a dialog box for specifying the corresponding setting.

0 peripheral Driver Generator, - [default

@ File(E)  Function(ll) Display(y) Tool(T) W) HelpiH) = =/
O E B { i 2
=l =l =79 Timer: M16C/28 Item Setting value
G z Timet mode @ Timer count source f
Serial =My Setingl @ Feiod 20.000000
Tiner = & T\mer.type: ol @ Cperation During initialization O peration start
ey ﬁ@ Timer setting value: 333 @ Underflow interuption Underflow intermiption diza...
S5 2 Event counter mode @ Underflow interuption function name -
@ = !fi Settingl @ Urderflow interruption pricrity level 0
= &8 Timer type: 40 3 Overtlow interruption
?@ Timer setting value: 12 I Overflow interruption function name
hiAd = Pulse W'fﬂh modulation mode x Overflaw interuption priority level
@ = !ei Settingl @ Timer output Pulse iz output
= &8 Timer type: 41 I Clack output function
g Timer setting value[high-order bit. x Auto reload function
w Timer zetting walue(low-order bit... x Control to wiite to Hmer
@ = Pulse perind measurement mords @ Gate function Do nat use gate function
= !fi Setting! @ Court Source Frequency 20.000000
@ Timer type: BO
o = Pulse width measurement mode
@ =Ry Settingl
Timer ype: BO
= Input capture mode
ﬂ = !Ei Settingl
1.0 - Timer ure: S B ,L
Interrupt
4D CPU | Setial  Timer |FO | Interrupt | AD
E—
ﬂ Source file name | Generated Function name | Functional explanetion of Functions ‘ Related ikerm ~
E‘ cirenesasiPDG_projidefaultySerial__OpensSeri Boolean __OpenserialDriver_async_U0_pl{void)  Open(Initislize) the appointed serial ...
T | crirenesas\PDG_projidefaultiSeriall_CloseSeri... Boolean _CloseSerialDriver_async_UO_pl{void)  Close the appointed serial IjF
E ci\renesas\PDa_projidefaultSerial__ConfigSer... Boolean _ ConfigSerialDriverMotify_async_IJ0...  Register the appointed bype of notif,..  Motification function name
——| crirenesas\POG_projidefault)Seriall__SetSerialF... Boolean _ SetSerialFormat_async_UD_pl{void)  Change serial setting Bit number, Clock selection,
_ c:\renesas\PDG_projidefault\Serial_ SetSeriall... Boolean _ SetSeriallnterrupt_async_UD_pl{woid) Set up serial interrupt Transmit interrupk, Transmit _ 5 -
o ciirenesasiPDG_profidefaultiSerial__StartSeria... Boolean _StartSerialReceiving_async_UU0_pli...  Start receiving o 2 3 E
& ci\renesas\PDG_projidefaultSerial_ StartSeri Boolean _ StartSerialSending_async_U0_pifu...  Start transmitting E/= % b
ciirenesas\POG_projidefault) Servial__StopSer Boolean __StopSerialReceiving_async_U0_pl1(...  Stop receiving -
cilrenesas\PDG_prajidefaultiSeriall_ StopSeri Boalean __StopSerialSending_async_U0_pl{void) Stop transmitting
cihrenesas\PDG_projidefaultiSeriall__PollingSeri... Boolean __PollingSerialReceiving_async_U0_pi...  Polling reception
riirenesasiPNG nrndidefanltiSarialh - PollinaSeri... Ronlean  PallinnSarialSendinn asene 10 n1f... Pallina ransmissinn 5 b
__ [\ Clack asynchronous 510 mode
Ready CAP

Figure1-3 Setting Details Display Window
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Peripheral Driver Generator Section 1 Overview

172 New Setup Pattern Creation Window

When a project file is opened, buttons in this window are enabled.
Selecting a function and then clicking on a mode button opens a function setup dialog box that enables user to create a
new setup pattern.

0 peripheral Driver Generator - [default *]

@ File(F) Function{} Display(y) Tool(T) W Help(H) =
D& | B@E ?
ME =-{=7y Timer: M16C/28 | tem Setting value
CP_U = Timer dee @ Timer count source f1
Serial =Py Seting! @ Peiod 20000000
Tiner = @ 'I:lmer.type A‘I. @ Operation During initialization Operation start
9 " ?@ Timer setting value: 333 @ Underflow interruption Underflow interruption disa...
% = Event (Ea made @ Undesflow intsmuption function name -
@ = tei Settlng‘l @ Undesflow intsmuption priority level ]
-- 88 Timer type: A0 I Overflow intermuption
g Timer setting value: 12 I Overflow interruption function name
¥ ys = Fulse width modulstion mode o i i il
! verflow intermuption priority level
@ = tei Settlng‘l @ Timer cutput Pulse iz output
--88 Timer type: A1 3¢ Clock output function
Timer setting valuelhigh-order bit.. 3 Auta reload function
Timer setting valuellow-order bit... I Cartrol ta write ta timer
= .
= Pulse pe.nnd measurement mode @ Gate function Do not use gate function
= tei Settingl @ Count Sources Frequency 20.000000
@ Timer type: BO
ay = Fulse width measuement mode
@ = Tfi Settingl
@ Timer type: BO -
= Input capture mode
j = Tfi Settingl
1.0 B9 Timer e & i
Interrupt ! | | : ,_
2D CPLU | Serial Timer [KO | Interrupt | AD
ﬁ Sourie file name | Generated Funckion name | Functional explanetion of functions Related item »~
E‘ cirenesas\PDG_projidefaulttSeriall__OpenSeri... Boolean _ OpenSerialDriver_async_U0_pl{void)  Open(Initialize) the appointed serial ...
B | crirenesas\POG_profidefaultiSeriall_CloseSeri... Boolean _ CloseSerialDriver_async_0_plivoid)  Close the appainted serial IjF
f c:irenesasiPDG_projidefaulthSerial,_ ConfigSer... Boolean _ ConfigSerialDriverMotify_async_U0...  Register the appointed bype of notif,..  Motification Function name
—— | ciirenesas\PDG_projidefaultiSeriall__SetSerialF... Boolean _ SetSerialFormat_async_UU0_pi(void)  Change serial setting Bit number, Clock selection,
ciirenesas\PDG_projidefaultiSeriali__SetSeriall... Boolean _SetSerialInterrupt_async_U0_pl{void) Set up serial interrupt Transmit inkerrupt, Transmit 5 -
E c:irenesasiPDG_projidefaulthSeriall_ StartSeria,.. Boolean _ StartSerialReceiving_async_J0_pl{...  Start receiving E o 2 ]
3 c:irenesasiPDG_projidefaulthSeriall_ StartSeria,.. Boolean _ StartSerialSending_async_U0_pifu...  Start transmitting == % g
c:irenesas\PDG_projidefaultiSeriall_ StopSerial... Boolean _ StopSerialReceiving_async_U0_plf...  Stop receiving =
c:irenesasiPDG_projidefault)Seriall_StopSerial... Boolean _ StopSerialSending_async_J0_pl{void) Stop transmitting
ciirenesas\PDG_projidefaultiSeriali__PolingSeri... Boolean _PolingSerialReceiving_async_U0_pl...  Paling reception
riirenesasiPiG nrniidefanltiSeriall PallinnSeri... Rnnlean PalinnSerialSendinn asvoe 10 ntd... Paling fransmissinn ¥
¥
[\ clock asynchronous 510 mode [
Ready CAP
Figure1-4 New Setup Pattern Creation Window
1.7.3 Generated File Information Window
(1) Displayed contents
The generated file information on each function and each mode in the currently opened project fileis displayed.
Thefollowing are listed as the generated source information:
e Generated file name
e Generated function name
e Functional description of function
¢ Related item name
Double-clicking on a generated file name opens the corresponding file by using a specified editor.
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4 peripheral Driver, Generator - [default *]

@ File{F) Function{U) Displayiy) Tool(T)
DEHE BB B P

Help(H)

=l T5°F5 Tmer M16C728

CEU = Timer mode

Serial = T‘ Settingl
Tiner =2 Timner type: 41

-

=

(8 1

i@ Timer zetting value: 399
= Evvent counter mode
= t‘ Settingl
= ﬁ Tirner type: AD
ﬁ Timer zetting value: 12
= Pulse width modulation mode
= !i Settingl
= ﬁ Timer type: A1

Timer setting value(high-order bit..
Timer zetting valuellow-order bit...

= N
= Fulze period measurement mode

Item

Setting value

@ Timer count source

Period

Operation During initialization
Underflow interruption

Underflow interruptian function name
Underflow interruption priority level
O-verflow interuption

Overflow interuption function name
Overflow interuption priority level
Tirmer output

Clock output function

x Auto reload function

x Contral bo wiite bo timer

@ Gate function

HeXOOoe00®

fl

20000000

Operation start

Underflow interniption disa...

0
Pulze is output

D'a not use gate function

= !i Setting1 @ Count Source Frequency 20000000
ﬁ Timer type: BO
o = Pulze width measurement mode
@ =] T‘ Setftingl
ﬁ Timer type: BO
1H;
=l-g&h Input capture mode
j = t‘ Settingl
1.0 ; | B Tirer e 5 | , ,L
Interrupt
&-D CPLU | Serial  Timer [lO | Interrupt | AD
e
ﬂ Source file name | Generated funckion name | Functional explanstion of funckions Related item -~
E ci\renesas\PDG_projidefaultSeriall__OpenSeri... Boolean _ OpenSerialDriver_async_U0_pl{vaid)  Open(Initislize) the appointed serial ...
% | ciirenesas\PDG_projidefaultiSeriall__CloseSeri,.,  Boolean _CloseSerialDriver_async_0_pl(void)  Close the appointed serial TiF
E ci\renesas\PDG_projidefaultSeriall__ConfigSer... Boolean _ ConfigSerialDriverMatify_async_UD...  Register the appointed type of notif...  Matification function name
— | cthrenesas\PDG_projidefaultySeriall__SetSerialF... Boolean _ SetSerialFormat_asyne_U0_pi{void) Change serial setting Bit number, Clock selection,
ci\renesas\PDG_projidefaultSeriall__SetSeriall... Boolean _ SetSerialInterrupt_async_J0_pl{woid) Set up serial interrupt Transmit inkerrupt, Transmit 5 -
ct\renesas\PDG_projidefaultSeriall__ StartSeria... Boolean _ StartSerialReceiving_async_UO_pl{...  Stark receiving E o 2 3 T
ciirenesas\PDG_projidefaultSeriall_StartSeria... Boolean _ StartSerialSending_async_UO_pliu...  Start transmitting s|TE g
ci\renesas\PDG_projidefaultSeriall_StopSerial... Boolean _ StopSerialReceiving_asyne_U0_pl{...  Stop receiving =
c:irenesasiPDG_projidefaultSerial_StopSerial... Boolean _ StopSerialSending_async_J0_pl(void)  Stop transmitting
ci\renesas\PDG_projidefaultSeriall_ PolingSeri... Boolean _PollingSerialReceiving_async_U0_pl... Polling reception
riirenrsAsiPRG nraildefanlt Serialt PolinnSeri... Rnalean PrllinoSerialSendinn asvene 100 nif... Pallinn ransmissinn st
»
Clock ES:nChT’DnDLIS S0 de& .lIr
Ready CAP

Figure1-5 Generated File Information Window

(2) Changing Character Size
[1] Right-click onthe generated file information window or select [Display] -> [ Character size of the generated
file information window].
[2] Select asizefrom [Large], [Medium], and [Small].
[3] The character size will be changed in the list.
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1.8 Menu

The menu items are listed in table 1-5.

Table1-5 Menu List

Manmenu | Sub-menu Description
File (F) Create New Project (N) Creates a new project.
Always available.
Open Project (O) Opens an existing project.
Always available.
Save Project (S) Saves the currently opened project.
Always available.
Save Project As (A) Saves the currently opened project under a new name.
Always available.
Convert Project (C) Converts an existing project into a new project with a different CPU.
Always available.
Generate Sources Collectively (S) Generates source files.
Available when peripheral 1/0 settings are completed.
Delete Sources Collectively (D) Deletes all the generated files.
Available after source generation is performed.
History Lists projects that were opened.
Always available.
Exit (X) Exitsthe PDG.
Always available.
Function CPU(C) | Modify setting (M) Modifies settings for a CPU.
) Only available when a project is opened.

Seria Newly Synchronous (S)
S create

Creates a new setup pattern of serial synchronous. *

Only available when a project is opened.

setting (N) | Asynchronous (A)

Creates a new setup pattern of serial asynchronous. *

Only available when a project is opened.

Duplicate setting (C)

Duplicates a setup pattern of serial. *

Only available when serial setting is selected.

Delete setting (D) Deletes a setup pattern of serial. *
Only available when serial setting is selected.
Modify setting (M) Modifies serial settings.
Only available when serial setting is selected.
Set UART number (S) Setsa UART for a setup pattern of serial. *
Only available when serial setting is selected.
Delete UART number (L) Deletesa UART from a setup pattern of serial. *
Only available when UART is selected.
A/D (A) | Newly Single-shot Mode (S) Creates a new setup pattern of A/D single mode. *
create Only available when a project is opened.
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Manmenu | Sub-menu Description
setting (N) | Repeat Mode (R) Creates a new setup pattern of A/D repeat mode. *

Only available when a project is opened.
Single Sweep Mode Creates a new setup pattern of A/D single sweep mode. *
(G) Only available when a project is opened.
Repeat Sweep Mode 0 | Creates a new setup pattern of A/D repeat sweep mode 0. *
(W) Only available when a project is opened.
Repeat Sweep Mode 1 | Creates anew setup pattern of A/D repeat sweep mode 1. *
(B) Only available when a project is opened.
Simultaneous Creates a new setup pattern of A/D simultaneous sampling sweep mode.
Sampling Sweep *
Mode (P) Only available when a project is opened.
Delay Trigger Mode O | Creates anew setup pattern of A/D delay trigger mode 0. *
(D) Only available when a project is opened.
Delay Trigger Mode 1 | Creates anew setup pattern of A/D delay trigger mode 1. *
L) Only available when a project is opened.

Duplicate setting (C)

Duplicates a setup pattern of A/D. *
Only available when A/D setting is selected.

Delete setting (D) Deletes a setup pattern of A/D. *
Only available when A/D setting is selected.
Modify setting (M) Modifies A/D settings.

Only available when A/D setting is selected.

Set input group and pin (1)

Sets an input group and pin for a setup pattern of A/D. *
Only available when A/D setting is selected.

Delete input group and pin (L)

Deletes an input group and pin from a setup pattern of A/D. *

Only available when an input group and pin are selected.

110 (1) Newly create setting (N) Creates a new setup pattern of 1/0. *
Only available when a project is opened.
Duplicate setting (C) Duplicates a setup pattern of 1/0O. *
Only available when I/O setting is selected.
Delete setting (D) Deletes a setup pattern of 1/O. *
Only available when /O setting is selected.
Modify setting (M) Modifies I/O settings.
Only available when I/O setting is selected.
Set port (P) Sets aport for a setup pattern of 1/0. *
Only available when /O setting is selected.
Delete port (L) Deletes a port from a setup pattern of /0. *
Only available when a port is selected.
Timer Newly Timer Mode (T) Creates a new setup pattern of timer mode. *
(M create Only available when a project is opened.
setting (N) | Event Counter Mode Creates a new setup pattern of event counter mode. *
(BE) Only available when a project is opened.
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Manmenu | Sub-menu Description

Pulse Width Creates a new setup pattern of pulse width modulation mode. *
Modulation Mode (M) | Only available when a project is opened.

Pulse Period Creates a new setup pattern of pulse period measurement mode. *
Measurement Mode Only available when a project is opened.

(P

Pulse Width Creates a new setup pattern of pulse width measurement mode. *
Measurement Mode Only available when a project is opened.

(W)

Input Capture Mode Creates a new setup pattern of input capture mode. *

(0] Only available when a project is opened.
Output Compare Creates a new setup pattern of output compare mode. *
Mode (O) Only available when a project is opened.

Duplicate setting (C) Duplicates a setup pattern of atimer. *

Only available when timer setting is selected.

Delete setting (D) Deletes a setup pattern of atimer. *

Only available when timer setting is selected.

Modify setting (M) Modifies timer settings.
Only available when timer setting is selected.

Set timer (T) Sets atimer type for a setup pattern of atimer. *

Only available when timer setting is selected.

Deletetimer (L) Deletes atimer type from a setup pattern of atimer. *

Only available when atimer is selected.

INT (N) | Newly create setting (N) Creates a new setup pattern of external interrupt. *

Only available when a project is opened.

Duplicate setting (C) Duplicates a setup pattern of external interrupt. *

Only available when external interrupt setting is selected.

Delete setting (D) Deletes a setup pattern of external interrupt. *

Only available when external interrupt setting is selected.

Modify setting (M) Modifies settings for external interrupt setting.

Only available when external interrupt setting is selected.

Set interrupt (1) Sets an interrupt type for a setup pattern of external interrupt. *

Only available when external interrupt setting is selected.

Delete interrupt (L) Deletes an interrupt type from a setup pattern of external interrupt. *

Only available when external interrupt type is selected.

Display (V) | Toolbar (T) Displays/undisplays the toolbar.
Create new toolbar (B) Displays/undisplays the Create New toolbar.
Status bar (S) Displays/undisplays the status bar.
New setting window (N) Displays/undisplays the new setting window.
Generated file information window (F) Displays/undisplays the generated file information window.

Character size of the generated fileinformation | Changes the character size of the generated file information window.

window (C) Selectable from large, medium, or small.
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Manmenu | Sub-menu Description

Tool (T) Setting (S)... Sets an editor to open generated files.
Option (O) Unsupported in version 1.02.
Register filein HEW project (R) Registers generated filesin aHEW project.
Display output function list (D) Lists output functionsin CSV file format.
Place output function in the latest status (P) Updates the output function list.

Window - Unsupported in version 1.02.

(W)

Help (H) About Peripheral Driver Generator (A)... Shows the version information of the PDG.

* “Setup pattern” refersto the details of peripheral 1/0 settings.

1.9 Toolbar

The toolbar icons are listed in table 1-6.

Table1-6 List of Toolbar Icons

microcomputers.

Button Name Icon Operation Situation in which button is available
New project D Creates a new project. Always

Open ﬁ Opens an existing project. Always

Save n Saves the open project. When aproject is opened.

Project Convert Converts the open project for use in other Always

Batch source generate

Generates the sources for each setup-completed

peripheral 10 collectively.

When peripheral 1/0 settings are
completed.

Output function list display

Displays output function list.

After batch source generation is

New serial synchronous

mode setup creation

Creates a new setup pattern of serial synchronous

mode.

performed.
Output function list update £ Updates output function list. After batch source generation is
performed.
Help ? Shows the version of the PDG. Always
CPU setting # Modifies settings for a CPU. When aproject is opened.
e

When aproject is opened.

New serial asynchronous

mode setup creation

Creates anew setup pattern of serial asynchronous

mode.

When aproject is opened.

New A/D single-shot mode

setup creation

|

Creates a new setup pattern of A/D single-shot

mode.

When aproject is opened.

New A/D repeat mode setup

Creates a new setup pattern of A/D repeat mode.

When aproject is opened.

creation
New A/D single sweep mode | =& Creates a new setup pattern of A/D single sweep When aproject is opened.
Setup creation mode.

New A/D repeat sweep mode

L

Creates a new setup pattern of A/D repeat sweep

When aproject is opened.

REJ10J1769-0100 Rev.1.00 Nov. 28, 2007

RENESAS

1-10



Peripheral Driver Generator

Section 1 Overview

Button Name Icon Operation Situation in which button is available
0 setup creation mode 0.

New A/D repeat sweep mode = Creates a new setup pattern of A/D repeat sweep When aproject is opened.

1 setup creation mode 1.

New A/D simultaneous

sampling sweep mode setup

Creates a new setup pattern of A/D simultaneous

sampling sweep mode.

When aproject is opened.

creation

New A/D delay trigger mode = Creates a new setup pattern of A/D delay trigger When aproject is opened.
0 setup creation mode 0.

New A/D delay trigger mode = Creates a new setup pattern of A/D delay trigger When aproject is opened.
1 setup creation mode 1.

New 1/0 setup creation

Creates a new setup pattern of 1/0.

When aproject is opened.

New timer mode setup

creation

o &

Creates a new setup pattern of timer mode.

When aproject is opened.

New timer event count mode

setup creation

<
<

4

Creates a new setup pattern of timer event counter

mode.

When aproject is opened.

New timer pulse width

modul ation mode setup

s

Creates a new setup pattern of timer pulse width

modulation mode.

When aproject is opened.

creation
=
New timer pulse period Creates a new setup pattern of timer pulse period When aproject is opened.
measurement mode setup measurement mode.
creation
=l
New timer pulse width Creates a new setup pattern of timer pulse width When aproject is opened.
measurement mode setup measurement mode.
creation
IH
New timer input capture 2 Creates a new setup pattern of timer input capture | When a project is opened.
mode setup creation mode.
Ty
New timer output compare L Creates a new setup pattern of timer output When aproject is opened.

mode setup creation

compare mode.

New external interrupt setup

creation

Creates a new setup pattern of external interrupt.

When aproject is opened.
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1.10 Support Range of Peripheral 1/0 Module Functions

1101

Timer

Table 1-7 lists the operating modes supported by the timer.

Table1-7 Operating Mode Supported by Timer

Model M16C/Tiny R8C/Tiny H8/300H Tiny M16C/60

Timer mode Timer mode Timer mode Timer mode
Event counter mode Event counter mode Event counter mode Event counter mode
Pulse width modulation Pulse width modulation Pulse width modulation Pulse width modulation
mode mode mode mode
Pulse period Pulse period measurement Pulse period measurement Pul se period measurement
measurement mode mode mode mode
Pulse width measurement | Pulse width measurement Pulse width measurement Pulse width measurement
mode mode mode mode
Input capture mode Input capture mode Input capture mode
Output compare mode Output compare mode Output compare mode

1.10.2 A/D Conversion

Table 1-8 lists the operating modes supported by the A/D conversion.

Table 1-8 Operating Mode Supported by A/D Conversion

Model M16C/Tiny R8C/13, 22 to 2B H8/300H Tiny, R8C/2C, 2D M16C/62P
Single-shot mode Single-shot mode Single-shot mode Single-shot mode
Repeat mode Repeat mode Repeat mode Repeat mode
Single sweep mode Single sweep mode Single sweep mode
Repeat sweep mode 0 Repeat sweep mode 0 Repeat sweep mode 0
Repest sweep mode 1 Repeat sweep mode 1
Simultaneous sampling
sweep mode

Operating Delay trigger mode 0

mode Delay trigger mode 1

REJ10J1769-0100 Rev.1.00 Nov. 28, 2007

RENESAS

1-12



Peripheral Driver Generator Section 2 Preparation for Using the PDG

2. Preparation for Using the PDG
You will install the PDG, and specify an editor to be used viathe PDG and other settings necessary for the PDG to
collaborate with the HEW. Note that screen images of the HEW may differ depending on the version you are using.

21 Installing the PDG

After theinstaller launches, follow the instructions to install the PDG with administrator right.

Peripheral Driver Generator - InstallShield Wizarnd fg|

Welcome to the InztallShield Wizard For
Peripheral Driver Generator

The InstallShield® Wizard will inztall Peripheral Driver
Generatar an your computer. To continue, click Mest.

[ Mest> |[ Cancel

Figure2-1 Installer after Launched

2.2  Setting an Editor

Any editor can be used to open generated source files in a project on the generated file information window.
[1] Select [Tool] -> [Setting] from the menu to open the [Setting] dialog box.
[2] Specify the name of the editor program that you wish to use when opening source files.
[3] Specify the parameters of the program according to its specifications. Replace file names and line numbers
in the parameters with “%F" and %L, respectively, if necessary.

Click [OK] to close the dialog box and complete the settings.

Setting E|

- When the parameter is <file name> +
Editor:

|C:AProgram Filesth v/ 751w EXE Rief... <line number>, enter “%F+%6L".

_[Ei ==F |ine=:1] ) ) )
| |°/F1+°/L = When the parameter is—line = <line
number> <file name>, enter
s 0, 0, 4
0K | Cancel | line=%L %F".

Figure2-2 [Setting] Dialog Box

A
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2.3  Registering the PDG in the HEW

Y ou will register the PDG in the HEW menu so that the PDG can launch fromiit.

[1] Launchthe HEW. If it has already launched, close all the workspaces.
[2] Click [Administration...] in the [Welcome!] dialog box.

Welcome!
— Dptiohsz:
ﬁ " Create a new project workspace Cancel |
:) &+ {pen a recent project work space:; <@

IE:'\WDrkS pacestesttazt] 23 testtest] 2;'

g " Browse to another project workspace

Figure2-3 [Welcome!] Dialog Box in the HEW

[3] If the HEW has aready launched, select [Administration...] from the tool menu.

File Edit “iew Project Build Debug Setup Test o

i Help
JJD@E§|§H¢,E‘ Adinistration. .. > PE‘“ ﬂ“ j|?!ﬁ}|
E——————— I Change Toolchain Yersion. ..

Wersion Contral

)1 Launch External Debugger...
ﬁ} Launch Slawve HEW. ..

Macros...
@ Record Macra.,,
> Play Macra. ..
D Stop Macro

Hitachi Call Walker
Renesas H Series Librarian Interface
Renesas Call Walker

Renesas Mapview

R IEEEEED

Heioralar|Ri2r| 2 |(RE]?

< 2
Build }, Debug )\ Find in Files )\ Macra )\ Test )\ Wersion Contral /

ms |
Figure2-4 HEW Tool Menu
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[4] Click on the [Register] button.

Tools Administration

Fiegiztered components:

Component

Werzsion
Cancel

+- [ Tanlchaing

+- (27 System Tools
(2 Utility Phazes

+-[_1] Debugger Components

+-[_ Estension Components
23 Communication Tools
2 Help System Tools

<
[ Show all comporents

Current HE% toals databaze location:

Begister...

Search dizgk. ..
Tool information. .

| b Uninstaller...

|C:\Program Filez\RenezaztHew

¢ BRRLL Lt

Modify...

Figure2-5 [Tools Administration] Dialog Box

[5] Select the“PDG.hrf” filein the directory where the PDG isinstalled. By default, the directory

is”C:/Renesas/PDG".

Select HEW Registration File

?)x)

~| « & e B~

Loak i |L'f} PDG

(=) chipDl | source

[hi_src @SrcGeneratnr

b [ hstaetup Files
[Cmanual PG, hf

() sample

(=) sample. bak

File: name: |F'Dl3.hrf

Files of type: |HE\A-" Registration Files [* hif)

j Cancel

Figure2-6 [Select HEW Registration File] Dialog Box
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[6] Make surethat the PDG isregistered in [System Tools] in the [Tools Administration] dialog box.

Tools Administration

Regiztered components:

Component Wersion

Cancel

+- [ Toolchaing

-2 Syatern Toals

[ts] Call‘alker

{49 H Series Librarian Interface

B (LD 2=t =
+-[_1 Debugger Components
+-[_1 Extension Components

23 Communication Tools

[Z71 Help System Tools

<
I Show all companents

Current HEW tools database location:

16
1.1
10
1.02.000

s

Search dizk...
Tool infarmation...

| » Urinstaller...

|E:\F‘logram Filez"Renezas Hew

_ Lregier |
[[Eessis |
[ Es |
[ 5t |
[Lesiemern.
[Uoet |
_ Moy |

Modify....

Figure2-7 [Tools Administration] Dialog Box

[7] Click [OK] to closethe [Tools Administration] dialog box.

24  Setting HewTargetServer

In order to register sources generated by the PDG in the HEW, HewTargetServer in the HEW requiresto be set properly.

Set HewTargetServer as follows.
[1] Select [Administration...] from the tool menu.

[2] Make sure that the HewTargetServer version is 1.05.00 in [Extension Components].
When earlier version than 1.05.00 is shown, select HewTargetServer and click [Unregister] to unregister it.

Tools Administration

Fiegistered components:

Component “ergion

+-[_1 Toalchaing
+- [ System Tools
(23 Utility Phases
+-[_1 Debugger Components
-3 Extension Components
@] Difference ECX
Generic ATOS Debug Interface ECH
SREHE OO WEw ECR

10400

[Z3 Help System Tools

<
[ Shaow all components

Current HEY tools databaze location:

BRegister. .
—
Search disk...

| C:AProgram Files'Renesas\Hew

HModify. ..

Figure2-8 [Tools Administration] Dialog Box
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[3] Click onthe[Search disk...] button in the [Tools Administration] dialog box.

Tools Administration

Fegistered components:

Compahent Wersion
+-[_1 Toolchains

+- [ Swstem Tools .
(3 Utiity Phazes Begister...
+-[_] Debugger Components
+1-[_ Extension Components
(23 Communication Tools
(23 Help System Tools

Tool infarmatia...

4 | | » Uringtaller...

[ Show all companents

Current HEYW tool: databaze location:

_ Broperies._ |
Toolomation. |
_ Urisiler._|
_ Mody. |

|E:\Pr0gram Filez\Renesas Hew todify...

Figure2-9 [ToolsAdministration] Dialog Box

[4] Enter thedirectory wherethe HEW isinstalled in the [ Search Disk for Components] dialog box and click on
the [Start] button to search for HewTargetServer.

Search Disk for, Components

| SelseHthedmectan nwhich to beagin the search
< |C:\F'rogram FileshRenesaziHeaw Browse...

W Include subfalders

Located components:

Component Wersion | HRF Location

<

| W

Search status:  Idle

Figure2-10 [Search Disk for Components] Dialog Box
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[5] From [Located components], select HewTargetServer 1.05.00 and click on the [Register] button.

Search Disk for, Components

Select the directary in which to begin the search: Start

C:%Program Filez\Renezaz\Hew Browse...

I Include subfolders

Located components:
= i T _/( Begister )
€ arg Ve LC:\Fragram Files'Ren HewtSust, )

i

Cloze

e noram Files\FenesassHemSSost.  Fegister Al
Generic TCL Too...  1.03.01  C:\Program Files\Renesaz\Hew\Syzt
Call ‘walker 16 C:\Program Files\Fenezaz\HewhToal..
Call ‘walker 16 C:\Program Files\Fenezaz\HewhToal..

H25 H8/300Sta.. 6000  Ch\Program FileshRenesas\Hewh\Toal..
H&5 H8/3005ta.. 61.1.0  CAProgram FileshRenesagi\HewhTool..
H&5 H8/3005ta.. 6200  CAProgram FileshRenesagsi\HewhTool..

H Seriez Librania... 1.1 C:\Program Files\Renezaz\Hew' T ool.,
H Series Libraria... 1.1 C:\Program Files\Renesas\Hew\Tool . ™
< | >

Search statuz 75 files found

Figure2-11 [Search Disk for Components| Dialog Box

[6] Click on the[close] button to close the [Search Disk for Components] dialog box.
[7] Click [OK] to close the [Tools Administration] dialog box.
[8] Execute REGISTERSERVER.bat in the directory where the HEW isinstalled.
By default, the directory isasfollows:
c:\Program Files\Renesas\HeW\REGI STERSERV ER.bat

& C:\Program Files\Renesas\Hew |;HE|E|
Eile Edit Yiew Favorites Tools Help a'

eBaEk = d l.’i psaarch [/ Folders v

Address |[3) C:\Program FilesiRenesas\Hew v| i

AppExtRes.dl AUM bugtrack.hdb BugTracker.dll C++source... CC++head...  Conspawn ~

File and Folder Tasks ¥

\ -t -t - p— i
Dther Places ¥ @) .ﬁ

Context Csh.dll Csourcefile,shl - Default.shl  DefaultSynt.., Defaultwin,., editordefaul...
Details ES
=y By

REGISTERSERYER 5j 9 m jﬁ
WMS-DOS Batch File GenericSeti.., Hewz HEWZ hewdbvl.dl - HewTarget.., hewkools.hdh  HimToHew

Date Modified: Thursday,
October 24, 2002, 1:27 PM

Size: 145 bytes

1
&
[,
[,

S

InstallCusts.., CE6las.dl  OE6llasdl  OE7Olasdl  OT7ilas.dl  OTP7las.dl

3] El

OTP&01as.dl PDREGISTE... PdTargetS... PDUMREGIS... pretools.hdb ReadMe README_E

CIEE

Rl 233 /regobis.hdb ResPg.dl  RWUxThem... sflllAas.dl sfllas.dl sAz01as.dl

5 B B B M

TEMPLATE toolsdb.hdb  UMREGISTE... unregtoals.... wcG-rez00l.dl

o
E]
o
&

1
]

[l
[E]
&,
2

<

Figure2-12 Example of the Directory wherethe HEW isInstalled
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3. How to Operate the PDG
3.1  Deveoping an Application with the PDG

The PDG generates C source files that contain functions reflecting settings for peripheral 1/0 modules.
An application that operates peripheral 1/0 modules can be developed by calling functions generated by the PDG.
The following gives an overview of the application development with the PDG.

[1] Creating aworkspace for the application development in the HEW.
Y ou will create a workspace for the application to be devel oped by selecting a menu item such as[Create a
new project workspace] in the HEW.

[2] Creating aPDG project for driver development
Y ou will select a microcomputer and create a project in the PDG.

[3] Setting peripheral 1/0O modules
Y ou will set peripheral 1/0O modules in the created project in the PDG, beginning with CPU settings.

[4] Generating and registering sources in the workspace
After setting the peripheral 1/0 modules, you will generate source files collectively in the PDG and then
register them in the created HEW workspace from the PDG.

[5] Creating the application
Y ou will call the functions, which are written in the source files generated by the PDG and which operate the
peripheral 1/0 modules, in the right places of the application. Note that when the operation functions are
called, the header files generated by the PDG must be included in advance.

[6] Build
Y ou will build the application in the HEW. Note that before performing a build, the following settings are
required, and that the HEW V.4.02 or later automatically specifies library files.
e  Specifying the directory path to the header files generated by the PDG (-1 option)
e  Specifying library filesto link API libraries (-L option)

If build errors occur in the operation functions generated by the PDG, make sure that the functions are called.

[7] Debug
Y ou will debug the application built with the HEW.

[8] Evaluation
Y ou will evaluate the application to make sure that it functions as expected.
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3.2  PDG Operation Flow

This section explains how to operate the PDG.

Y ou will begin with settings for determining how to use peripheral 1/0 module functions, and then generate and use

source files to develop drivers, asfollows.

Creating/opening a project

Setting CPU clocks

Selecting peripheral I/

O modules (functions)

Setting the selected peripheral I/O modules (functions)

Generating sourc

e files collectively

A 4

Outputting source files according to the peripheral I/O
modules (functions)

Registering the generated source files in the HEW project

Figure3-1 PDG Operation Flow
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3.3
331

Creating/Opening a Project

Creating a New Project

Create anew project through the following steps.

[1] Select [Filg] -> [Create New Project] to open the [Create New] dialog box (see figure 3-2).

Project new E|

Project name:

|default

[hirechory:

|c::'\renesas'\F’DG_ploi\.default Ref...
Tvpe of CPU
Series: | M1EC/Tiny |
Group:  |M1EC/28 =l
TypeMo: |M30280F6 |
ROM capacity: A8K+4K byte(s]
Rk capacity: 4K bute(s)

Ok | Canhcel

Figure3-2 [Project new] Dialog Box

[2] Enter the name of the project to be created and specify the directory where the project is stored.
[3] Select the CPU series, group, and type No. (seetable 3-1)

Table3-1 List of Supported Microcomputers

Series Group Type No.
M16C/Tiny M16C/28 M30280F6, M30280F8, M30280FA
M30280FC, M30281F6, M30281F8
M30281FA, M30281FC
M16C/28B M30280FCB, M30281FCB
M16C/29 M30290FA, M30290FC, M30291FA,
M30291FC
H8/300H Tiny H8/3687 HD64F3687, HD64F3684
H8/36077 HD64F36077, HD64F36074
H8/36049 HD64F36049
H8/36109 HD64F36109
R8C/Tiny R8C/13 R5F21132, R5F21133, R5F21134
R8C/22 R5F21226, R5F21227, R5F21228
R5F2122A, R5F2122C
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Series

Group

Type No.

R8C/23

R5F21236, R5F21237, R5F21238
R5F2123A, R5F2123C

R8C/24

R5F21244, R5F21245, R5F21246,
R5F21247, R5F21248

R8C/25

R5F21254, R5F21255, R5F21256,
R5F21257, R5F21258

R8C/26

R5F21262, R5F21264, R5F21265
R5F21266

R8C/27

R5F21272, R5F21274, R5F21275
R5F21276,

R8C/28

R5F21282, R5F21284

R8C/29

R5F21292, R5F21294

R8C/2A

R5F212A7, R5F212A8, R5F212AA
R5F212AC

R8C/2B

R5F212B7, R5F212B8, R5F212BA
R5F212BC

R8C/2C

R5F212C7, R5F212C8, R5F212CA
R5F212CC

R8C/2D

R5F212D7, R5F212D8, R5F212DA
R5F212DC

M16C/60

M16C/62P

M30622F8PFP, M30622F8PGP
M30623F8PGP, M 30620FCPFP
M30620FCPGP, M30621FCPGP
M3062L FGPFP, M3062L FGPGP
M30625FGPGP, M 30626FHPFP
M30626FHPGP, M30627FHPGP
M30626FJPFP, M 30626FHPGP
M30627FIPGP

[4] Click [OK] to create anew project.
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[5] Immediately after the creation of a new project, the [CPU clock setting] dialog box opens automatically.
Proceed to setting CPU clocks.

[default]

Tonl(T)  Window(v) (Y] clock setting

Ned|@mE|

2|

* LN EDE 8|4

System clock selection:

Swstem clock frequency:

& CPUMIEC28 | L

20000000 44,

v Use as peripheral function clock source
Input frequency to main clock cicuit 20000000 144,
CPU setting O chip osilator clock
I~ Use as periphersl furiction clock sourcs
Frequercy selestion! I =
Perodic value | rE
Divider selection I -
r-chip aseilator frequency [ 0000000 1112
i Fll elotk:
I~ Use as peripheral function elock source
Irput frequency to PLL circuit 10.000000 1442
Selection of multiplication: I -
PLL fiequiency; I TOD0000 4414,
Serial
=2 ~5ub clock
Timer -
10 Use a3 peripheral function clock source
Interrupt = Input frequency ta-sub clock sircuit: D.032768 442
CPU |Serial | Timg
D Sub ok divider E -
& Sub olack I 000000 {14
CPU main clock divider ID\vidad by 1 -
Intemal period: [ 50.000000 e
Modity zetting Cancel I
Ready

Figure3-3 [CPU clock setting] Dialog Box
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332 Opening an Existing Project

Open an existing project through the following steps.
[1] Select [Filg] -> [Open] from the menu to open the [Open File] dialog box.
[2] Select aproject that you wish to open, and click on the [Open] button or double-click on the file name.
[3] The selected project opens.

A peripheral Driver Generator, - [defaull
ﬁ File{Fy Function{U} Display(¥} Tool(T) Help{H}

D EE BE 7 | % G EEE

£ &

M= 4 CPU: H3/3687 Item ‘ Setling value
CEU By Setling I Divide ratio of an-chip oscilla
. Systemn clock frequency(MHz) | 20.000000
m x Selection of on-chip oscillato...
@ CPU main clock divider sele... | Divided by 1
x Selection of PLL multiplier
M Peiiodic value
@ Subclock Used
. Sub clock dividing ratio Divided by 2
Input frequency to sub clock... | 0.032768
@ System clock selection b ain clock
@ Main clock Used
. Input frequency to main cloc... | 20.000000
x On-chip ozcillater clock
M PLL clock
x Input frequency to PLL circuit
On-chip ozcillator frequency
x PLL frequency
. Sub clock frequency 0.016384
Serial
Tiner
10
Interrupt L=
) = ¢Py [gerial ] Timer Jio Jintemupt | a0 |
ﬂ Source file name ‘ Generated Function name ‘ Functional explanetion of Functions | Related item A
E‘ ciirenesasiPDG_projldefaultiSerial__OpenSeri... Boolean _OpenSerialDriver _async_U0_pl{void)  Open(Initislize) the appointed serial ...
& | ciirenesas\PDG_proj|defaultiSerial__CloseSeri,.. Boolean _CloseSerialDriver_async_U0_pl(void)  Close the appainted serial 1/F
5 E ci\renesas\PDG_projldefaultiSerial,_ ConfigSer... Boolean _ ConfigSerialDriverMotify_async_IU0...  Register the appointed type of notif...  Motification Function name 5 I3
5 | ——| cirenesasiPDG_projldefaultiSeriah__SetSerialF... Boolean _SetSerialFormat_async_U0_plivoid)  Change serial setting Bit number, Clock selection, Sto E £
@ ciirenesasiPDG_projldefaultiSerial__SetSeriall... Boolean _ SetSeriallnterrupt_async_U0_pl{void) Set up serialinterrupt Transmit interrupt, Transmit inke = &
ciirenesasiPDG_profldefaultiSeriali__StartSeria... Boolean _StartSerialReceiving_async_U0_pl(...  Start receiving
< >
Clack asynchronous 510 made |
Ready

Figure 3-4 Existing Project
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333 Setting CPU Clocks

After anew project is created, the [CPU clock setting] dialog box opens automatically. Perform setting for CPU clocks.

CPU clock setting fg|
Swstem clock selection: b ain clock
System clock frequency: | 20000000 45
Main clock

¥ Usze as peripheral function clock source

Input frequency ta main clock circuit 20000000 144,

-
| [
| =
| [
|

-
|
| [
|

Sub clock

™ Use as peripheral function clock source

| I

|
CPU main clock divider | Divided by 1 =
Internal period: | 50000000 g

Maodify settingl Cancel |

Figure3-5 [CPU clock setting] Dialog Box
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34  Selecting/Setting Peripheral 1/0 Modules
34.1 Creating a New Setup Pattern of Peripheral 1/0 Modules

Create anew setup pattern of peripheral 1/0 modules through the following steps.

[1] Click on the button (see figure 3-6) corresponding to the peripheral 1/0 module to be controlled, or select
[Function] -> [Serial, A/D, I/O, Timer, or INT] -> [Create New Setting] to select amode.

»d Peripheral Driver Generator, - [defaull

@ File{Fy Function{l) Displav(¥y Tool(T)

= = W s i

MENN =R
CEl Ry St
Serial

ﬂt

]

Timer
IO

Ta b mmrmraa— b

Figure3-6 New Setup Pattern Creation Window

[2] After setting functions of each peripheral 1/0 modules (seefigure 3-7), clicking on the [Setting] button lists
the setting details (setup pattern) in the right of the main window (see figure 3-8).
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Clock asynchronous 5100 mode setting E|

BRG reqister

BRG register setting value: 123

Senal port;

Bit rumber: |8 bit
] BRG count source: |1 -
Stop bit: |E|ne ztop bit
o Baud rate: 9600 pps Set details...
Parity bit; |F'arit_l,l dizable w

|Internal clock Interrupt enable

|LSE first

Clock, zelection:
[ Perrnit tranzmit intermiption

| o4

LSE first,

MSE first selechion: [ Permit receive interruption

=

Reverse data logic: |D|:| niok reverse

CTS/RTS function:

Matification function name: |

|D|:| niot use CTSARTS function = B

=

Ll Ll fLed Lef Lol L] Ll Led L Le] Lol

Clock, pin select; |

.

Setting Cancel

Figure3-7 [Clock asynchronous SIO mode setting] Dialog Box

4 Peripheral Driver, Generator, - [default *] [
@ File(F) Functionfl) Display(¥) Tool(T) W1 Help(H) - | 8| x

=3 = = 7 ¢ AN BEE BEE 4 HrUEEREE (&K
== = % Serial b1BC/28 Item Setting value
CPU + %E Clack synchronaus 510 mode @ Eitrurber 3 hit
Serial = Clock asynchronous 510 mode @ BRG register setting value 129
t‘ x Clack polarity selection
éj‘ @ Feverse data logic Do not reverse
i @ CTS/RTS function Do not use CTS/RTS function
@ LSE first, MSE first selection LSB first
@ Parity bit Parity disable
@ Stop kit One stop bit
@ Clock selection Internal clock
L3 @ BRG count saurce il
@ Notification function name =
@ Trarsmit intermupt Trangmit interrput inkibit
. Traramit intermpt level i}
@ Feceive intermupt Receive interupt inkibit
. Receive intermpt level i}
x 5140 intermapt
I 510 intermupt level
@ Baudrate 9600
I Noise canceller
x Trarzmit-Feceive ping select
x Clock pin select
T;J:gr %tt'ng detalls
Interrupt
D 2 CPU_ serial [Timer 10 Jnterrupt | wim |
ﬂ Source file name | Generated function name Functional explanetion of functions Related item
E Mo source is generated vet. The generated sour...
o
@
() =]
< | >
Clock synchronous 510 mode 4 Clock asynchronous 810 mode 1
Ready

Figure 3-8 Setup Pattern Display Window
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34.2 Modifying a Setup Pattern of Peripheral 1/0 Modules

Modify an existing setup pattern through the following steps.
[1] Double-click on [Setting] on the treesin the left of the main window, or double-click on the name of the
setting item on thelist in the right. Or, select [Function] -> [CPU, Serial, A/D, 1/O, Timer, or INT] ->
[Modify setting].
[2] Thedialog box corresponding to the selected peripheral 1/0 module opens. Modify the settings.
[3] Click on the[Setting] button to close the dialog box. Thelist in the right of the main window reflects the
modification to the settings.

Clock asynchronous 510 mode setting g|

Sernial port: BRG register

BRG register zetting walue: 129
Bit number: | 2 bit j

. BRG count zource: |1 A

Stop bit: |Dne stop bit j

Baud rate: 9600 ppe Set details...
Farity bit: |F'arity dizable ﬂ [ 4
Clack selection: |Internal clock ﬂ Intermupt enable

| J ™ Permit tramsmit interruption
LSE first, -
MSE first selection: |LSB first j [ Pemit receive interruption
Fieverse data logic: |Do not reverze j
CTS/RTS function: |D0 niot use CTSARTS function j r
Maotification function name: |
Clock pin zelect: | J
[ Setting | Cancel

Figure3-9 [Clock asynchronous SIO mode setting] Dialog Box

34.3 Duplicating a Setup Pattern of Peripheral 1/0 Modules

Y ou can duplicate an existing setup pattern. When a resource is alocated to a setting to be duplicated, the resource
setting is also duplicated.

A setup pattern can be duplicated only when [Setting] is selected on the treesin the left of the main window.
[1] Select [Setting] on the trees in the left of the main window and then select [Function] -> [Serial, A/D, /O,
Timer, or INT] -> [Duplicate setting] from the menu, or right-click on [Setting] and then select [Duplicate
setting] from the pop-up menu.
[2] A duplicated setup pattern is shown at the bottom of the mode that the original setup pattern belongs to.
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3.4.4 Deleting a Setup Pattern of Peripheral 1/0 Modules

Y ou can delete an existing setup pattern. When aresource is alocated to a setting to be deleted, the resource setting is
also deleted.

A setup pattern can be deleted only when [Setting] is selected on the trees in the left of the main window.
[1] Select [Setting] on the treesin the left of the main window and then select [Function] -> [Serial, A/D, I/0O,
Timer, or INT] -> [Delete setting] from the menu, or right-click on [Setting] and then select [Del ete setting]
from the pop-up menu.
[2] The selected setup pattern is deleted.

3.5  Allocating and Deleting a Resource

351 Allocating a Resource

Y ou can allocate aresource (peripheral 1/0 module€) to a setup pattern to which no resource is allocated, according to
each peripheral function.
Only one resource can be allocated to each setup pattern. A resource can be alocated only when [Setting] is selected on

the trees in the left of the main window.

[1] Select[Setting] (except for CPU clock) on thetreesin theleft of the main window and then select [Function]
-> [Serid, A/D, I/O, Timer, or INT] -> [UART number setting, Input group/pin setting, Port setting, Timer
setting, or Interrupt setting] from the menu, or right-click on [Setting] on the treesin the left of the main
window and then select [(Resource) setting] from the pop-up menu.

[2] Select aresourcethat you wishto allocate to the selected setup pattern in the [(Resource) setting] dialog box.

[3] After clicking on [OK] closes the dialog box, the resource is alocated to the selected setup pattern. At the
same time, a message appears if allocating the resource disables some items. Also, note that after the

resource is allocated, settings that require to be modified are marked with ? iconsin the setting list.

3.5.2 Deleting a Resource

You can delete aresource allocated in [(Resource) setting].

An allocated resource can be deleted only when it is selected on the trees in the | eft of the main window.
[1] Select [<resource name>] on the treesin the left of the main window and then select [Function] -> [Serial,
A/D, 1/O, Timer, or INT] -> [Delete UART number, Delete input group/input pin, Delete port, Delete timer,
or Delete interrupt] from the menu, or right-click on [<resource name>] on the trees in the left of the main
window and then select [ Delete (resource)] from the pop-up menu.
[2] The selected resource is deleted.
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3.6  Generating Sources Collectively

Y ou can generate source codes according to the function settings of the currently opened project.

Source codes can be generated when aresource is allocated to at |east one of the created setup patterns.

[1] Select [Filg] -> [Generate Sources Collectively] from the menu.
[2] Sourcefilesare generated and stored in the same directory asthe currently opened project. At the sametime,
information on those files is shown in the [Generated File Information] window.

* If you create a setup pattern and check the [Generate batch source] check box in the periphera /O function
setting dialog box, source files are generated automatically after the dialog box is closed.
*  To delete generated source files collectively, select [File] -> [Delete Sources Collectively] from the menu.

3.7  Viewing Generated Function Information in CSV Format

Function information generated collectively by the PDG can belisted in CSV file format after source files are generated

collectively.
[1] Select[Tool] -> [Display output function list] from the menu.
[2] A generated function list is displayed by the program associated with the *.csv file.

3.8 Updating a Generated Function Information

Y ou can update function information generated collectively by the PDG after source files are generated collectively.*

[1] Select [Tool] -> [Place output function list in the latest status].
[2] The CSV file of the generated function list is updated.

*  TheCSV fileisupdated when sources are generated collectively. Note that when sources are generated while the
CSV fileis opened, it may not be updated. In this case, close the CSV file and follow the steps above.

3.9 Registering Generated Filesin aHEW Project

391 Registration Function

Y ou can register all source files generated by the PDG collectively in an existing HEW project automatically. At the
same time, AP libraries used in the source files are registered in library options, and the intprg.c file is excluded from the
build target when it is already registered in the HEW project so that no collision between interrupt functions occurs.

*  When the already registered intprg.c file contained user codes, it is required that the user codes be manually
copied into the newly registered intprg.c.
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3.9.2 How to Register Generated Files
Generated files can be registered by the steps below when the sources has aready been generated.
[1] Select[Tool] -> [Register filein HEW project] from the menu.

[2] When the HEW is not launched, the message dialog box appears asking whether to launch it or not. Click
[Yeg].

PDG X

L] 'f Do o really wank ko skart up HEW?
L

w |

Figure3-10 Message Asking whether to Launch the HEW (PDG)

[3] The message dialog box appears asking whether to register the files or not.

PDG X

When the work zpace iz being opened with HEW . the zource file thuz generated iz reqiztered in the active project.
' "When no work space iz opened with HEW, the generated source file is registered in the active project after the work,
space was selected.
When several work. spaces are being opened, note that a file iz registered in all work spaces.

L

Do you really want to start source file registration’?

Teslr)

Figure3-11 Message Asking whether to Register the Files (PDG)

o When aHEW workspace in which the files are to be registered has already been opened,
[4] Click [Yes].

o When aHEW workspace in which the files are to be registered is an existing workspace,
[4] Click [Yes] to open the [Open Fil€] dialog box. Specify a HEW workspace in which the files are to be
registered. Click [Open] to open the workspace.

o When aHEW workspace in which the files are to be registered is not created,
[4] Do not close the dialog box. In the HEW, create a new HEW workspace and leave the workspace open. In
the message dialog box of the PDG, click [Yeg].
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[5] The[Library link priority setup] dialog box appears. Move the libraries up and down according to their
priorities. When [OK] is clicked, the files begin to be registered in the HEW project.*

Library link priority setup

Set the priority in vhich order libraries are linked.

Priority | nc30lib.lib
high C:\FRenezas \PDGNBYWTEC_Tinghrapi_m16c_28.lib

Pricrity
law

ak. | Cancel

Figure3-12 [Library link priority setup] Dialog Box

When several HEW workspaces are opened, files are registered in all active projects, as stated in the dialog box

that asks whether to register the files. Close workspaces in which you do not register the files before performing
registration.

[6] The message dialog box appears telling you that the registration is completed.

PDG [X]

L] E The saurce file has completely been reqistered.
L

Figure 3-13 Message Telling Completion of the Registration (PDG)

3.9.3 Canceling Registration of Files

Once source files are registered in the HEW, you cannot cancel their registration viathe PDG.
When you cancel them, in the project tab of the HEW workspace window, select a sourcefile that you wish to cancel and
right-click on the file to open a pop-up menu. Then, select [Remove File] or [Exclude Build].
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4. Converting aProject
4.1  Project Conversion Function

Y ou can convert a project (setting) with a certain CPU model in order to use the project with another CPU model.
When settingsin the original are not appropriate in the converted project, they are modified according to the CPU model
of the converted project. For information on the modification of the settings, refer to the next section.

User application I User application I User application - Created by user

Serial driver A I Serial driver B I Serial driver C - Created by PDG

' v

SCIA SCIB SCIC

H8/300H Tiny R8C/Tiny M16C/Tiny

Figure4-1 Project Conversion Overview

4.2  Modifying and Displaying the Settings through Project Conversion

[1] Settings are modified in the following two methods.
i. Setting values are modified or new setting values are set
¢ When the original setting values cannot be used in the converted project
e When items are invalid in the original while new setting values are required in the converted project

ii. Setting items themselves are disabled
¢ When the converted project CPU model does not support the setting items

[2] Resource settings
All resource settings are deleted.

[3] Displaying Project Conversion Results
Conversion results are displayed using theicons listed in table 4-1.

Table4-1 Displaying Conversion Results

Icon Description Item No.
. The origina setting values are used.
? The program modified the setting values. i.for[1]
@ The item itself was disabled through the conversion. ii. for [1]
x The original setting values are used.

(Theitemitself isinvalid both in the original and converted project)
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4.3  How to Convert aProject

[1] Select [Filg] -> [Project Convert] from the menu to open the [Convert] dialog box.

[2] Enter the names of the projectsto be converted and newly created, and also enter the directory in which the new
project isto be stored.

[3] Select aseries, group, and type No. of the CPU into which the original is to be converted from the pull-down
menu. Then, click [OK].

Convert f'5_<|

Corvert source project name:
||::'xrenesas'xF'DG_pru:ui"-.default'xdefault.|:u:| Hef...|

Corvert destination project name:

|pr-:uiect2i

Directony:
|E: hrenesaz\PDG_projhproject2 Ref... |

Type of convert destination CPL

Series: | MIBC Tirny j
Group: (M16C/28 =l
TypeMo:  [M30280FE -~

RO capacity: 48E+4K byte(s)
Rakd capacity: 4K byte(s)

| k. | Cancel

Figure4-2 [Convert] Dialog Box

[4] A new project fileis created in the specified directory. A message dialog box appears telling you that the
conversion of the project is completed.

PDG X

' Converting completed.,
[ Open new projeck?

Figure4-3 Message Telling Completion of Project Conversion (PDG)
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[5] Clicking on[Yes] opensthe created project file.
[6] Some of the settings may be disabled or may require to be modified depending on the CPU and other settings for
the original project. Open setup pattern display window of each peripheral 1/O moduleto check the setting details.

0 peripheral Driver, Generator, - [HB3687] E|@|E|
@ FilelF) Function{U) Displayi¥) Tool(T) W HelpiH) - & x
=y = ®
s 2 DEEE HysaEssd &
~I= [='% CPU: HB/3687 lem Sating value
CFU | t‘ Setting ~
. Syztem clock frequency(kHz] 20.000000
w x Selection of on-chip ozcillator frequency
@ CPU main clock divider sslection Divided by 1
3 Selection of PLL multiplier
I Periodic value
€ Sub clock Used
? Sub clock dividing ratio Divided by 2
? Input frequency to sub clock oscillation circuit 0032768
@ Sustern clock selection Main clock
@ Main clock Uzed
. Input frequency to main clock oscillation circuit 20.000000
x Or-chip oscilater clock
3 PLL clock
: x Input frequency to PLL circuit
Serial x On-chip oscillator frequency
Timer x PLL frequency
I-0 ? Sub clock frequency 0016384
Interrupt =
T 2 cpy [serial | P Timer | o | nterrupt | 4D
x| = - - - -
I Source file name | Generated Function name Functional explanetion of Functions | Relatec
_E Mo source is generated vet, The generated sour...
i
[ 5]
4 >
Timer mode |
|Ready Cap

Figure4-4 Example of Displaying Project after Conversion

[7] ? indicates that the corresponding item requires to be modified or checked because of the difference of the CPU
specification or other reasons. Modify the setup pattern if necessary.
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[8] After necessary modification is made, ? becomes @.

20 peripheral Driver, Generator, - [HB3687 *]
@ FilefFy Function{U) Display(¥) Tool(T)

LD BB %
$ LN BEEE

HEREEESE ¥

= = # CPU: H8/3887 Item Setting walue
CET | T Setting I Divide ratio of on-chip oscillator
@ Svstern clock frequencyltHz) 20000000
m x Selection of on-chip oscillator frequency
@ CPU main clock divider selection Divided by 1
x Selection of PLL rultiplisr
x Periodic: value
@ Subclock Uszed
. Sub clock dividing ratio Divided by 2
. Input frequency to sub clock oscillation circuit 0032768
@ GSystem clock selection Main clock
@ Main clock Used
@ Input frequency to main clock oscillation circuit 20000000
On-chip oscillater clock
3 PLL clack
x Input frequancy to PLL circuit
Serial On-chip oscillator frequency
Timer x PLL frequency
L0 . Sub clock frequency 0016384
Interrupt 1=
4D = CPU |Seria| ‘ Tirmer ‘ﬂ] Interrupt ‘ﬂj
=| - - - = =
=l - Source file name | Generated function name Functional explanetion of Functions Relatec
5% Mo source is generated vet, The generated sour...
P ]
E| = z
=l [
< >
Timer mode |/ _
JReady

Figure4-5 Example of Displaying Project after Conversion
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