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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.




LENESAS

-
»
)
ﬁ\
»
<
)
>
-
o

Peripheral Driver Generator V.1.04

Guide Book

Renesas Electronics
WWW.renesas.com ReV. 1.00 2009.05



1

11.

12.

13.

©

Notes regarding these materials

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




Peripheral Driver Generator

Preface

This manual provides detailed examples of operating the Peripheral Driver Generator (hereafter referred to as PDG). For
information on how to operate the PDG or the High-performance Embedded Workshop (hereafter referred to as HEW),
refer to the user’s manual of the PDG and HEW.

For inquiries about the contents of this document or product,
e-mail to your local distributor.

Renesas Tools Homepage http://www.renesas.com/en/tools
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Peripheral Driver Generator Section 1 Overview

1. Overview

This section gives an overview of developing applications with the PDG.

The PDG generates C source files including functions that reflect selected peripherals and settings.
Applications are developed by calling the functions generated by the PDG.

Basically, the development of an application is performed through the following steps:

(1) Setting peripheral 1/O modules
Using the PDG, you will create a project, select a CPU group and peripherals, and generate necessary files.

(2) Creating an environment for build/debug
Using the HEW, you will create a workspace for developing the application.
Selecting [Create a new project workspace] or other similar menu items allows you to create a workspace for
developing the application.
The directory in which the PDG is installed contains sample workspaces separately for M16C/28, H8/3687,
R8C/13, SH7125, and H8S/20103.

(3) Creating an application
You will call the functions generated by the PDG.
These functions must be called in the right places of the application.
For example, call the following function to initialize a timer mode with timer AO.
_CreateTimer_TAO_p1();

The header file generated simultaneously by the PDG must be included.
Name of the generated header file: <project name>.h

(4) Registering the source files generated by the PDG
Calling functions generated by the PDG is not the only step necessary for performing a build (or link) without
errors.
It is required that the C source files containing the functions’ bodies be registered in the workspace opened in the
HEW.

(5) Build
You will register the options necessary for a build in the HEW build option. The options to be set are as
follows:
e Path settings for include files with the —I compile option

e Specifying API libraries with the —L link option or other options.

These options are already set in the attached sample workspaces.
Other workspaces require these options.
These options are registered automatically when using certain version of HEW.

(6) Debug and evaluation
The development of the application is completed by debugging and evaluating the built application.

REJ10J2019-0100 Rev.1.00 May. 29,2009 sQENESANAS 1



Peripheral Driver Generator Section 2 Using the PDG

2. Using the PDG
This section shows a procedure for creating objects by using a PDG sample project and a HEW sample workspace.
Note that the titles marked with [PDG] and [HEW] describe the operation of the PDG and HEW, respectively.
* Backup copies of the attached sample project file originals are stored in sample.bak under the PDG install directory
(When recovering the files, copy the directories under sample.bak into the sample directory).

2.1 Creating a Workspace with the HEW [HEW]

In this section, you use an empty workspace for the HEW, which is included in the PDG package.
Select [Start] -> [Renesas] -> [Peripheral Driver Generator] -> [Sample Projects]. Then, open any one of the followings:
e Sample workspace for H8/3687
e Sample workspace for M16C/28
e Sample workspace for R8C/13
e Sample workspace for SH7125
e Sample workspace for H8S/20103

Here, the sample workspace for M16C/28 is used.

o~

I sample Project 3
","'; APT Refarence Manual
ﬁ Petipheral Driver Generator [ sample Project For HE_3667  #
","'; Peripheral Driver Generator Guidebook Llj Sample Project for M16C_28  k Sample PDG Project For M16C_28
. . . . [1]
"',"'_, Petipheral Driver Generator User's Manual I.lj Sample Project For RSC_13 P_ @ Sample Workspace For M16C_Z73

[1]: HEW sample workspace for M16C/28.

The HEW will be launched after [1] is selected. Proceed to the next step without closing the HEW.

Since this smaple workspace has been created with HEW V.4.00, a message dialog box asking whether to update or not
will appear when the workspace is opened with a later version of the HEW. In this case, click [OK] to open it.

% m16c28_sample - High-performance Embedded Workshop - [m16c28_sample.c]
5 File Edit View Project Buld Debug Setup Tools Test Window Help

DeEd [N - {# #8  |[Debug | [Detauls ession =l @

=l

Line | 5. Souce

=G
= (@ m16c26_sample
B8

FEe T e s s
5

23 _ Startserialfending_async_UQ_pl(3, (unsigned int *)BUFF);//send string to VARTO -
| | | o

Build { Debug J, Findn Fiks J, Maero J, Test ), Version Control
Ready [FE F2| 3| ¥ Dofoultt doskiop  Read-wiits 130 1 w5 car

Note: H8/3687, M16C/28,R8C/13 sample workspaces are created with HEW V.4.00.03. SH7125 and H8S/20103 sample
workspace are created with HEW V.4.04.01. These workspaces cannot be opened with earlier version of HEW.
When opening with later version of HEW, the message box opens. Click [OK] to open the workspace.

REJ10J2019-0100 Rev.1.00 May. 29,2009 sRENESAS 2



Peripheral Driver Generator Section 2 Using the PDG

2.2 Creating a Project with the PDG [PDG]

In this section, you use an empty project for the PDG, which is included in the PDG package.
Select [Start] -> [Renesas] -> [Peripheral Driver Generator] -> [Sample Projects]. Then, open any one of the followings:
e Sample PDG project for H8/3687
e Sample PDG project for M16C/28
e Sample PDG project for R8C/13
e Sample PDG project for SH7125
e Sample PDG project for H8S/20103

Here, the sample PDG project for M16C/28 is used.

P

@ Sample Project 3

"(E APT Refarence Manual

2 Peripheral Driver Generator Llf] Sample Project for HE_3687  »

.- Peripheral Driver Generator Guidebook Llf] Sample Project for M16C_28 » Sample PDG Project For M16C_26 —> [1]
","'; Peripheral Driver Generator User's Manual N Llf] Sample Project For REC_13 P_ @ Sample Workspace For M16C_28

The PDG will be launched after [1] is selected.

8 peripheral Driver, Generator - [m16c28_sample. pdg]

@ File(F) Function{l) Display(y) Tool(Th YW Help(H) E
= = gy 7 |+ TN EEEE H EBEeased8 &
= [ CPU MTEC/28 ltem [ Setting value B
G | Tig Setiing @ System clock selection Main clock
@ Main clock Usged
m . Input frequency to main clock oscillation circuit 20.000000
x Orr-chip oscillater clock
x Selection of on-chip ozcilator frequency
x Periodic value
x Divide ratio of on-chip ozcillator
x Orn-chip ozcillator frequency
2 PLL clock
x Input frequency to PLL circuit
x Selection of PLL multiplier
x PLL frequency
@ Subclock Mot uged
x Input frequency to sub clock ozcillation circuit
x Sub clock dividing ratio b
. x Sub clock frequency
Se.rlal @ CPU and peripherar clock frequency 20000000
Ui x Spetem clock divider selection
10 @ CPU clock division Divided by 1 .
Interrupt I= =
A-D . CPU |Seria| ‘ Tirner ‘M Intermpt Jﬂj
ﬂ - Source file name Generated Function name | Functional explanetion of functions Related item
£ Mo source is generated vet, The generated source File information cannot be displayed.
i
ol —
E —
]
4 ?
L1 Other Flles,'Ir
JReady UM
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Peripheral Driver Generator Section 2 Using the PDG

2.3 Setting the Peripheral 1/O Modules [PDG]

The first thing to do here is to set CPU clocks.
Select CPU setting from the peripheral 1/0 window.

24 peripheral Driver Generator - [m16c28_sample. pdg]

@ FilefE) Function{l) Display{¥) ToolT) W Help(HY E |:|"
m == | 7T s RN EBEE HENBEa8s &
A = o CPU M1_5|:f23 Item | Setting value I;
- !‘ Setting @ Svstem clock selection Main clock.
@ Main clock Used
. Input frequency to main clock ozcillation circuit 20.000000

3 On-chip oscillater clock
x Selection of on-chip ozcillator frequency
I Periodic value
x Divide ratio of on-chip oscillator
x On-chip oscillatar frequency
I PLL clock
x Input frequency to PLL circuit
x Selection of PLL multiplier
x PLL frequency
@ Subclock Mot used
x Input frequency to sub clock oscillation circuit
§ Sub clock dividing ratio
Sub clock hequency
STE:er;a: . CPU and peripherail clack frequency 20.000000
I System clock divider selection
10 @ CPLU clock division Divided by 1 -
Interrupt =

) _M Timer [0 [ terpt ] o |

Source file name Generated Function name | Functional explanetion of Functions Related ibem

Lo lx

Mo source is generated yet. The generated source file information cannot be displayed.

[ 1 Setting

Cthers

< | >

Other Files

Ready MM

CPU clock setting g|

System clock gelection;
Main clock

v Use as peripheral function clock source
Iput frequency to main clock circle: 20.000000 4y

R
[ 4

CPU and peripherarl clock frequency:
r 20.000000 MHz

R -
CPU l Peripheral ]

Sub clock Clock divider selection: | Divided by 1 -

™ Use as peripheral function clock source

Input Clock: 20.000000 MHz

,— Peripheral: 50.000000 4

1 M adify settin§| Cancel |
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Peripheral Driver Generator Section 2 Using the PDG

In the [CPU clock setting ] dialog box, perform settings according to the program to be created and click [Modify setting]
to complete the settings.

The next thing to do is to set the peripherals.
According to the program to be created, first select a peripheral and then a function of the peripheral.

For example, in order to create an asynchronous serial comunication program, follow the steps bellow:
[1] First, select the [Serial] tab in the peripheral setup window.
[2] Then, select [Clock asynchronous SIO mode].

> [2]
Timer
10 > [1]
Interrupt
A<D

In the [Clock asynchronous SIO mode setting] dialog box, specify the items (bit number, parity bit, baud rate, etc,) and
select a serial port (UARTO, UARTL, etc,).
Check [Generate batch source (M)] and click [Setting].
C source files reflecting these settings will be generated.
* C source files cannot be generated without specifying a serial port.
* When using SH/Tiny series and H8S/Tiny series, C source files cannot be generated by above procedure. To
generate C source files, it is necessary to setup the serial ports by the following operations.

Clock asynchronous 510 mode setting FX|
S e Bit rate reqgister
Clock selection: |Intemal clock ﬂ Bit rate register settings: 129
Clock source selection: | f1 -
Stop bit |One stop bit | Bit Rate: 9600 pps Set details
Parity bit: |F'arity dizable ﬂ
Interrupt enable
| J [~ Permit transmit interuption
Bit number: |8 bit j =
I,:,ISSBBFEIS;E el |LSB first j I~ Permit receive interruption
| [~ =
CTS/RTS functi [ | =
unctior: Do ot use CTS/RTS function «
| e -
-
:I -
[V Generate batch source(M) Getting Cancel
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Peripheral Driver Generator Section 2 Using the PDG

When using SH/Tiny series and H8S/Tiny series, it is necessary to select pin functions to setup the peripheral 1/0
modules from the 1/O port setting dialog box.
For example, if you setup SCl/channel 0 using SH/Tiny, the corresponding pins need to be set to SCI function by the

following operations.
[1] Select the [1/0] tab in the peripheral setup window.
[2] The pins corresponding to SCl/channel 0 are as follows.
RXDO : PAO, PA10, or PE1
TXDO : PA1, PA11, or PE2
SCKO: PA2, PA12, or PES.
When setupping the SCI, SCK and RXD, or SCK and TXD need to be selected.
In the example below, PAQ, PA1, and PA2 are selected as RXDO0, TXDO0 and SCKO.

Double-click PortPA(0_7) on the peripheral setup window to open the [1/O Port setting] dialog box.

(1]
(2]

v

= g 1/0: SH7125

K>
& Port PAD_7)
- By et

F- Port PA[Z_15)
=] !Ei Setting3

¥+ Port FEH[O_7)
= Tfi Settingd

Jr Port FELIO_7]
- !Ei Settingh

Fr Port FE[O_7)
- !fi Settingh

J» Port PE[3_15]
- !Ei Setting?

«Jr Port FF[0_7)

ﬂj serial_| Timmm-rﬂ J| iJl

v

[3] Check [PA(0_7)0], [PA(0_7)1], and [PA(0_7)2] in [Terminal used]. These checkboxes corresponds to
PAO, PAL, and PA2. By checking the checkboxe, setting tab for each pin appears.

If0 port setting g‘
Port: |A[D_7) A Show pin function list..

TR PAM_7I0 | Pa_7)1 | PAm_7)2| PAD 7)3] PAD_7)4] PAD_7I5| PAD_7E| PAD7I|

v FAI0_7)0 g
v PA0_7I ¥ PA0_7I5
g\::ii];/ VPRI TTE To Used as an input port > [3]
% M PA0_TI7 @ > [4]

FA[D_7)0 FAID_7N Pa0_7)2 FAID_7)3 PAD_7)4 FAD_7)5 FAID_7I6 PAD_T)?

Function

r = I r r

T A A
] e T
] i =

r I i r I
r I In r O
r I I r r

[ i bl et Cancel

[4] Select [SCI] as pin function in each tab.
[5] Click [Modify setting] to generate C source files.
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Peripheral Driver Generator

Section 2 Using the PDG

2.4 Registering the Output C Source files [PDG]

It is required that the C source files generated in section 2.3, Setting the Peripheral 1/0 Modules, be registered in the

HEW.
This step is necessary for compile and link processes.

In order to register the files, select [Register file(s) in HEW project] from the PDG tool menu.

»& peripheral Driver, Generator, - [m16c28_sample. pdg]

@ File{F) Functionfll) Display(V) REElqH

0= n E‘B D Settings)...

HelpiH)

Ix =
CPU < F'E-gt:t.gr f|IE|::'.:| |r| HE'|l|'|I|' F|I»|:|'|E|:t|:F':| E:Ir nun—lher ...............................................................
Serial f i i
Display output function lisk{D} ) g:t rakle rel,gliter Slettl:_"g$ L)
_!m Place output function list in the latest state(P) t Hs:ersp:-:;tya IS:;: =
=i @ CTS/RTS function Do ot use CTS/RTS funch...
@ LSE first, MSE first selection LSE first
@ Poarity bit Parity dizable |
@ Stophit One stop bit
@ Clock selection Internal clock.
LS @ Clock source selection f
@ Intemupt function name -
Tiner @ Trarsmit intermupt Tranzmit interrput inhibit
@ Trarsmit intemupt level 1]
10 @ Feceive interupt Feceive intermpt inhibit -
Interrupt
) CPU  Serial |Timer |10 | tempt | AD

Source file name

L

| Generated Function name

| Funictional explanetion of functions ”~

I 1 Setting

Serial

Reqister generated source File in HEW project

cirenesas\PDG_projiml6c28_sample\Seriall__...  Boolean _ OpenSerialDriver_async_U0_plivoid)  Open(Initialize) the appointed serial ...
c:irenesasiPDG_projiml 6c28_sample\Seriall__...  Boolean _ CloseSerialDriver_async_U0_pl{void)  Close the appointed serial IJF
cirenesasiPDG_projiml6cZ8_sample\Seriall__... Boolean _ ConfigSerialDriverMotify_async_U0_...  Register the appointed type of notif... “
cirenesasiPDG_projiml 6c28_samplz\Seriall__S... Boolean _ SetSerialFaormat_async_I0_pl{vaid) Change serial setting 2
cirenesas\PDG_projiml6c28_sample\Seriall__S... Boolean _ SetSeriallnterrupt_asvnc_U0_plivoid)  Set up serial interrupt 3 S
BTN | a Tl PV e 1= R LY e L) L= (=R P L= e | A e N T LN [ I Tk ok emmmin i
< >

|14 Clock agynchronouz 510 mode ,’r 1

UM

Note:
>
the PDG. Cancel the registration via the

registering the source files.

HEW, if necessay.

Once the source files generated by the PDG are registered in the HEW, you cannot cancel their registration via

Make sure that the CPU group selected for the HEW workspace is the same as for the PDG project before

REJ10J2019-0100 Rev.1.00 May. 29, 2009
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Peripheral Driver Generator Section 2 Using the PDG

2.5 Viewing the Created Functions [PDG]

The application is created by calling the functions created in section 2.3, Setting the Peripheral 1/O Modules. Available
functions are listed in the source display window.

*peripheral Driver Generator - [m16c2B_sample.pdg] |
@ File(F) Function{U) Display(¥) ToolT) W Help(H) =]

I
X

Led BB EE 7 |« QX DDEEEEEE HEBEEEE S
Axd =78 Serial M16L/28 lern [ Setting value [<]
CPU %E Clock synchronous 510 mode & Bit number 2 bit
Serial = g:ck azpnchronous 510 mode . Bit rate register settings 129
. = Settingl Clack polarity selection
gg UaRTO § Reverse data logic
C @ CT5/RTS function Do not use CTS/ARTS functi...
@ LSE first. MSE first selection L5E first
@ Farity bit Parity dizable |||
. Stop bit One stop bit
@ Clock selection Intemal clock
ikl @ Clock source selection f1
@ Intermupt function name
T . Trarnzmit interpt Transmit interrput inhibit
1.0 @ Transmit interrupt level 1]
@ Feceive intermupt Receive interrupt inhibit -
Interrupt
D cPU_ serial [Timer |10 [ et | |
ﬂ - Source file name | Generated function name Imor Functions -~
£ W@roﬂmlﬁc%;ampleﬁer... Boolean _ OpenserialDriver_async_U0_pl{void) Open(Initialize) the appmui.\
& |efenesasiPOG_profiml6czS_sampletSer... Boolean _ CloseSerialDriver_async_U0_pl(vaid) Close the appointed serial IiF
cirenesas\PDGE_projim16czs_samplelSer... Boolean _ ConfigSerialDrivertotify_async_UD_pl{void) Register the appointed type of notif...
T ciirenesas\PDG_profim16c25_samplelSer, .. Boolean _ SetSerialFormat_async_U0_plivoid) Change serial setting %
&'3 cirenesasiPDGE_projim16c2a_samplelSer... Boolean _ SekSeriallnterrupt_async_U0_pl{void) Set up serial interrupt g
Ciirenesas\POG_profim16c25_samplelSer, .. Boolean _ StartSerialReceiving_async_U0_pl{unsign... Start receiving
i s551PDGE_projim16c2s_samplelSer... Boolean _ StartSerialSending_aswnc_U0_pl{unsigne...  Start transmikting
£
L% Clock asynchronous S10 mode [ 1
| Ready LR

REJ10J2019-0100 Rev.1.00 May. 29,2009 sRENESAS 8



Peripheral Driver Generator Section 2 Using the PDG

To list output functions in CSV file format, select [Display output function list] from the tool menu. The application
associated with the *.csv extension will be launched.

CEX

0 peripheral Driver Generator, - [m16c28_sample. pdg]

HelpiH}) - a X
Setbinals)... = a s WY = L hE oy
8 ‘ H EEEEE88E 9
Setting value
CEU B
Serial i i i
< Eplay output Function list(D) v E:to::alie Lﬁg:ite;;zt;::: =S
_-m Flace output function list in the latest state £ Hever:e datya logic
i @@ CTS/RTS function Do nat use CTS/RTS functi...
@ LSE first, MSB first selection L5B first
. Parity bit Parity dizable ||
. Stop bit One stop bit
@ Clock selection Intemal clock,
AT @ Clock source selection f
@ Irterupt function name =
Tiner . Tranzmit interrupt Transmit interput inhibit
@ Tranemit interrupt level 1]
10 . Receive inteript Receive interupt inhibit -
Interrupt
2D CPU  Serial [Timer |10 | et | 40
ﬁ Source file name | Generated function name | Functional explanetion of functions ~
E‘ cirenesasiPDG_projiml6czd_samplelSeriall_ ...  Boolean _ OpenSerialDriver_async_UD_plivoid)  Open(Initialize) the appointed serial ...
2 |ciirenesas\PDG_profim16c28_sampleiSeriali__... Boolean _CloseSerialDriver_async_U0_pl(void)  Close the appointed serial IjF
| — |ciirenesas\PDG_profiml6c28_samplelSeriah__...  Boolean _ ConfigSerialDriverMotify _async_U0_...  Register the appointed type of notif... g
% c\renesas\PDG_profimlaczs_sampleiSeriall_ 5., Boolean _ SetSerialFormat_async_U0_pl{void) Change serial setting £
ciirenesasiPDG_projfim16c28_samplelSeriali__S... Boolean _SetSerislinterrupt_async_U0_plivoid)  Set up serial interrupt 2 5
PP EPY ol L P 1= PR PR T Fe PN [} = (RN PR ChavbSmmialFm s mdims —mme IO =4 Chowk vmmmd i s
4 ?
1% Clock asynchronous 510 mode ,"r ]
JRegister generated source file in HEW project HLIM
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Section 2 Using the PDG

2.6

Creating the Application [HEW]

The application is created by using the HEW.

ima 6c28_sample - High-performance Embedded Workshop - [m16c2B_sample.c]

40+ Eile Edt View Project Buid Debug Setup

Oz

| x|

@ I@ m16c28_sample
-1 € source file
fwector.o
heap.c
initsch.c
intprg.c

resetprg.c

=13 Dependencies
cregdef.h
heapdef b
initschh
resetprg.h
sh28.h
stackdef.h

wectorh

m1Bc28_sar

typedefine.h

programs here.

Tools Test ‘window Help
B |G - B g 2 |[pebug =] [DefsuitSession =l 7w

Line 5. Source |
1 R A R R R R T R T T T T TR T e T T T T T T T T T E T T T T T T —
2 jﬁ t/‘ |
3 /* FILE twl6c28 sawple.c ]
4 /% DATE :Mon, May 15, Z006& )
5 /% DESCRIPTICN :main program file, i
6 /% CFU GROTF 128 =
ki i it
8 /% This file is generated by Renesas Project Generator (Ver.4.5). w4
9 i =
10 R R R R R R R A R A AR T R AR AR R AR T AR AR AR AR A AR T AR AR AR AT RRRA TR AR ALY
11 #include "sfrZsS.h" ert(:
12 #include "mléez8 sample.h™ // It's necessary to do the header file that PDG |
13 /¢ made and to do include beforehand.
14
15 woid maini(void)
16 {
17 (s
18 The application is mwade by calling the function that PDG made. )
19 ex) output string "PDG" to TARTO.
20 int BUFF[4] = L"PDG":
z1 _ OpenSerialDriver_async_UD_plij: /¢ nitialize serial portc
22
23 _ Start3erialSending_async_U0_pl{3, {unsigned int *)BUFF);//send string to TARTO -

< | »

o m1Bo28 s

4 |

Build /\ Debug )\ Find in Files }\ Macra }\Test }\ Wersion Contral f

Ready

[ E E m Default] desktop

Read-wrie

1130

NS

cap

For example, to send data to the UARTO serial port, call the following function:

__StartSerialSending_async_U0_p1()

//Failed to send

if(__StartSerialSending_async_UO_p1(15,(unsigned int *)"hello PDG World") == 0)
printf("False\n™);

REJ10J2019-0100
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Peripheral Driver Generator Section 2 Using the PDG

2.7 Compile/Link [HEW]

Perform a build after creating the application by clicking the build button on the HEW.

iﬁ? m16c28_sample - High-performance Embedded Workshop - [resetprg.c]

Tools Test ‘window Help

0+ Eile Edt View Project Buid Debug Setup

L d S || Gy AL S +| |Defautsession B #
SE]
] T ——— Line: 5. Source |
=[5 m16c28 sample 50 sh = (_UINT *)0Ox400; // 400H fixation (Do not change) z'
- C source file 51
52 #/ zet varisble vector's address
53 _intbh_ = (_UINT *) ((VECTOR_ADR>>16]) &OXLfLff)
54 _intbl_ = (_UINT *) (VECTOR_ ADR&Oxffff):
55
586 ¥
] .C 57
= a Dependencies 58 woid start (void)
cregdef.h 53 {
heapdef.h 60 set_cpull; // initialize mcu
initscth 61 initsect () f/f initlalize each sections
resetprah 62 #ifdef _ HEAP
28k 63 heap_initi): /4 initialize heap
stackdef.h 64 #endif
tppedefine.h 65 #ifdef  STANDARD IO
vectarh 66 _init{): // initialize standard I/0
67 #endif
68 _fb_ = (_UINT ¥)0; // initialize FE registe for debugger
69 maini) : fF call main routine
70
71 exit(0); fF call exit
72 } -
< » < »
n &. EHEENIER w; reselpro.c

=
o
£ >
Build /ﬂ Debug ?\ Find in Files )\Macro )\Test )\ Wersion Contral /
Ready ||_=f E E E Defaulti deskiop Read-write 1f&1 1 NS
Note:

(1) When a build is performed while the HEW is installed in other than the C drive, errors will occur during the link
operation. In this case, specify the directory containing the API location (lib\M16C_Tiny, lib\H8_Tiny,
lib\R8C_Tiny, lib\SH_Tiny, or lib\H8S_Tiny under the PDG installation directory) by using link options.

For details on how to specify the API library, refer to section 3.2, Specifying Libraries.

(2) When the M3T-NC30WA V.5.40 Release 00 compiler package for M16C series is used, errors may occur
during updating dependency information. Use version 5.42 or another method of specifying libraries.

All the development work is completed.
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Section 2 Using the PDG

2.8 Execution [HEW]

This section explains how to use the simulator to evaluate the application after the development work. The following

preparations for executing the application are required as explained so far:

(1) Uncomment the following lines written in the main function of the sample workspace to enable the program.

int BUFF[4] = L"PDG";

__OpenSerialDriver_async_U0_p1(); /Mnitializes UARTO
__StartSerialSending_async_UO0_p1(3, (unsigned int *)BUFF); //Sends to UARTO
__PollingSerialSending_async_U0_p1(); //Polling processing
__PollingSerialSending_async_U0_p1(); //Polling processing

(2) Use the PDG to register the generated source files in the HEW.
(3) Perform a build.

e  Executing the simulator

im 6c28_sample - High-performance Embedded Workshop - [m16c28_sample.c*]

<% File Edit Wew Project Build Debug Setup Tools Test MWindow Help

.
nEEd & 8 # | 5 | S e 5 oo Alleomin ___NA®

| x|
=R " Line 5. Source |
= @ m]ﬁczs_gamp\_ g8 /* This file is generated by Renesas Project Generator (Ver.4.5). o j
=23 C header file 9 S &
Q milBe2s. 10 R L sy
Q SernalFur 11 #include "sfrisS.h"
=13 [ source flle 1z #include "wlecZB_sawple.h™ f/ It's necessary to do the header file that PDG
4] _ Closet 13 /¢ made and to do include beforeshand.
L] _ Config 14
E _ Opent 15 moid main(void)
g __Palling 16 {
4] _Paling 17 I
E _ SetSe 18 The application is mwade by calling the function that PDG made.
X _ SetSe 19 ex) output string "PDG" to TARTO. */"I
L] _ Stants zZ0 int BUFF[4] = L"PDG":
L] _ Staits 21 __ Openferialbriver_async_UOD_pli): // nitialize serial port
+] _ StopS 2z
& StopS— Z3 _ StartSerialSending asyne_UO_pl(3, (unsigned int *)BUFF);//send string to UALRTO
Q Fwector c z4 _ PollingSerialSending async U0 pl(); dlpolling
E heap.c 25 _ PollingSerialSending asyne UD_plf(): fépolling
X initsct.c 26
[#] intpro.c 27
m16c28 28
resetprg. 23 ¥ |
23 Dependzncie 30 -
d = l o
N & || O B = mlBe23 sa..
=
L
< >

Build /i Debug )\ Find in Files )\Macru )\Test )\ Wersion Control /

Ready ||_TI E HC:\Dncuments and SettingsinogiMy Documentsify Pictures 38 IS

[1]

REJ10J2019-0100 Rev.1.00 May. 29,2009 sRENESAS
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Peripheral Driver Generator

Section 2 Using the PDG

[1] Select [SessionM16C_R8C_Simulator] for session.
[2] Select [Yes].

High-performance Embedded Workshop E'

Session "DefaulkSession” in project "mil6c2d_sample” has been modified,
L3 Do you wank bo save ity

[3] Select [OK].

Init (M16C RBC Simulator) [zl

ML l Debugging Infnrmatinn] Script ] Trace ] 140 Script]

FCU:  M1Bc28 mou Refer...

Time Count Resource

MCU Clock: | kMHz ¢ |1

| F, | Cancel Help

[ Do not show thiz dialog box again.

REJ10J2019-0100 Rev.1.00 May. 29,2009 sRENESNAS
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Peripheral Driver Generator Section 2 Using the PDG

[4] Select [Download Modules] to download the following file.
C:\renesas\PDG\sample\m16c_28\m16¢28_ sample\debug\m16c28 sample.x30
(This file may automatically be downloaded after a build by following the steps [1] to [3].)

1% m16c28_sample - High-performance Embedded Workshop - [resetprg.c]

initsch o Run... T *)0: #/ initialize FE registe for debugger
// call main routine

+0+ File Edit View Project Build WeE0GN Setup Toaols Test Window Help =
Ddd S8 e vl | R |Debug | [sessionM16C_REC_Simul: ~ | %
B8 2 Rebug Setings... P Lo e | 5F B W R E BE R B R
x| | | £ reset cru
. _ SetSe a _
SetSe 2o =
_ Start§ /] Reset Go shift-+F5 |
_ Stantg - /4 initialize heap j
StopS =73 Free Go
_ StopS Ty IO
feactar o =t Go To Cursar // initialize standard I/0
heap.c T, Set PC To Cursor

inkprg ¢ “,. Display PC Cerl+Shiftv
X milBec28
T StepIn Fi1 // call exic
=24 Downlaad m T shep Over 10
0] mec2g. ¥ step Out Shift-+F11
23 Dependzncie {3 step Qu !
cregdef.| Step...
heapdsf. Step Mode ’ // infinite loop
initscth
mi16c28
rapi_sif_r—
resstpr, Initialize
SerialFur =
[Z1 k7R T 5
la [
@, @ 2] Save Memory...
1EEE = @ | |
&l - Download Modules » D K|
Eort: UARTO Log Fil Unlnad Modds N Connected
Number | ————+-——-1--1
1
Z
2
4
5
E | [\Euwld f\DehugA Find in Files )\Macro ?\Test f\ ‘Wersion Control /

[FE EZ| 3] F7] [Defalct desktop  [Read-write 1fal 1 N5
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[5] Click the reset button.

m16c28_sample - High-performance Embedded Workshop - [m16c2B_sample.c]
<% File Edit Wew Project Build Debug Setup Tools Test MWindow Help

O || v & |Debug v| | [Sessionb1EC_REC_Simuk v | 5

B 0§ 2 v GEroane A EEEDEFREEN DR EIEIEE:
x
5] __Closet | = &
] _ Config
+ Opent Line 5. Source
8] _Poling 1 I T T T T T T T T T T F ey —
= _roiint -
[£] _Paling 2 i & — |
] _ SetSe El /* FILE imlécES_sample.c Lrs
4] _ SetSe 4 /% DATE :Mon, May 15, Z006 w4
9 __ Start5 5 /% DESCRIPTION :main program file, 7
[ _Starts & /% CPU GROUF  :28 wy
L] _ Stops 7 i o
L] _ Stops g /* This file is generated by Renesas Project Generator (Ver.4.5). 7
E 9 Fal 7
g 10 R L sy
] ini 11 #include "sfra2d.h"
@ 1z #include "ml6cZB_sawple.h™  f/ It's necessary to do the header file that FDG ]
13 /¢ mwade and to do include beforehand.
resetprg.— 14
-3 Download mc 15 woid mwain(void)
[ migc2g. 15 {
=423 Dependencic 17 i
cregdef.t 18 The application is made by calling the function that PDG made.
heapdef. 13 ex) output string "PDG" to ULRTO. L pa
| »
<l m16e28_sa... |<7+_ ConfigSer.
x| 5 x
AR EE g A
Port: UARTO Log File: Connected
Number | ————+--—-1---—-+-—
1
Z
3
4
5
E | [\Eu\ld f\DebugA Find in Files )\Macru )\Test f\ Wersion Control /
Ready [FT EZ| 3| F7| |Defaulc: desktop  |Read-write 19/30 38 Irs

[6] Seta breakpoint at the place where exit(0) is called in resetprg.c.

_fb_ = (_UINT *)0; [l initialize FB registe for debugger
main(); /I call main routine

exit(0); I/ call exit
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Section 2 Using the PDG

[7] Click the run button.

<+ File  Edt  iew Project Build Debug Setup Tools Test ‘Window Help

O @ || Gy - [Debug = [sessionM16C_REC_Simul: =]
B U8 e # 2Em)ime e I
X
] _ Closet « | B &
] _ Config -
E] _ Opent Line 5. Source |
E_Pu\hnc 1 R T e T T e T T e T e T T T ] —
= — = -
L] _ Palling z A =/ —
4] _SetSe E /* FILE imlEeZE_seawple.c =/
E _ SetSe 4 /* DATE :Mon, May 15, 2006 L7
__Stans 5 /% DESCRIPTION :main program file. L
4] _Stans 6 S% CPU GROUP 128 w4
[£] _StopS 7 i &
_ StopS 3 /* This file is generated by Renesas Project Generator (Ver.4.5). i
(] fvector.c =] I Wl
9 heap.c 10 PR R s sy
[2] initsct.c 11 #include "sfr2g8.h"
@ intpra.c 1z #include "mlécz8 sample.h™ // It's necessary to do the header file that PIG =
13 /f wade and to do include beforehand.
resetprg. — 14
=123 Download i 15 woid main(void)
[ miBc2g. 16 1
=13 Dependencic 17 s
cregdef b 13 The application is made by calling the function that PDG made.
heapdef. 13 ex) output string "PDG" to TARTO. w7 -
it b T 4| »
14l | L
R IR o7+ m16e28_sa.. |+ __ConfigSer
x| 5 =
AR EE il =]
Fort: UARTO Log File: Connected
Number | —=——+4-—-——"-1--——+
1
Z
3
4
5
E | [\Euwld f\DehugA Find in Files )\Macro ?\Test f\ Wersion Control /
Ready [T EZ| EF] FF] [Default! deskiop  |Read-write 19/30 38 NS

REJ10J2019-0100

Rev.1.00 May. 29,2009 RENESAS

16



Peripheral Driver Generator Section 2 Using the PDG

[8] Make sure that “PDG” is displayed.

m16c28_sample - High-performance Embedded Workshop - [resetprg.c]

0k Flle Edt View Project Buid Debug Setup Tools Test Window Help _|a %
O || v & |Debug v| | [Sessionb1EC_REC_Simuk v | 5
e 008 2 tO|EFEL R W e A E® R E propp R B "
2 &|&
Line Sour... | 5. Source |
62 #ifdef _ HEAP_ z‘
63 heap_init(): £ initialize heap
64 fendif
65 #ifdef _ STANDARD_IO
66 |FOBZC _init(): £ initialize standard IO
67 Hendif
63 (FO&830 _fh_ = (_UINT *)0; £4 initialize FE registe for debugger
69 |FO&634 mwain() /¢ mall main roucine
mil 628 70
etpra. 71 |FO635 | & exit(0); /¢ eall exit
=23 Downlaad mi 72 |FOe3D| |
1628 73
=123 Dependencic 74 oid exit(int rc)
cregdsf b 75 |FOE3E| |¢
heapdef 76 |FDE44 while (1) /4 infinite loop
initscth | 77 |Fosaa| |
mEe28. 78
rapi_sif_t 79
80 -
| »
i mlBc28_sa.. |« _ ConfigSer.. <  resetprg.c

a2 =

[EXEY

Connected
cause of break: /W break

TARTO

Port:

| [\Eu\ld f\DebugA Find in Files )\Macru )\Test f\ Wersion Control /

Ready [FT EZ| 3| F7| |Defaulc: desktop  |Read-write 71/81 1 Irs

The operation using the samples is completed.
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3.

3.1

Setting a Build

In order to perform a build/compile with the HEW, the following settings are required as well as the steps for
registering the generated source files as explained in section 2.
e Specifying the directory of the reference header file (using -1 option) *1
e Setting for linking API libraries (using —L option) *2
*1 When the High-performance Embedded Workshop V.4.05 or later is used, PDG specifies -1 option
automatically when PDG registers the source files. It is necessary to specify —I option manually when using
High-performance Embedded Workshop V.4.04 or earlier version or adding source file to the project after
source file registration from PDG.
*2 When the High-performance Embedded Workshop V.4.02 or earlier is used.

This section explains how to perform these settings.
Note that these are already set in the sample workspaces attached to the Peripheral Drive Generator package.

Specifying the Header File

To call the functions generated by the PDG, the header file containing the functions’ prototype declarations must be
included.

A header file name is <project name>.h.

When the directory created by the HEW is different from the project directory created by the PDG, the directory
containing the header file, that is, the directory where the project is created, must be specified by using —I option.

<sample.c>

#include "m16¢28_sample.h"

void main(void)

{
__OpenSerialDriver_sync_U0_p1();
__ConfigSerialDriverNotify_sync_U0_p1();
__SetSerialFormat_sync_UO0_p1();

}
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(1) From the build menu, select “Renesas M16C Standard Toolchain...” for M16C/Tiny and R8C/Tiny, select
“H8S,H8/300 Standard Toolchain...” for H8/300H Tiny and H8S/Tiny, or select “SuperH RISC engine
Standard Toolchain ...” for SH/Tiny.

HBS ,HB/300 5t

andard Toolchain

Configuration : C/C++ lAssemny] Linka’Lihraly] Standard Librar_l,l] CPU ‘_|L|
|DEbUQ ﬂ Category ;| Source hd
= @ All Loaded Projects Sl i (-
= @ hE_praj = —
-3 C saurce fle ||nclude file directaries ﬂ
+-[_7 C++ source file add
+- [ Aszembly source file B
+-[10 Linkage spmbol file 4
Options CAC++:
-cpu=300HN -object="$[CONFIGDIRN$FILELEAF).ob"
-debug -niolizt -chgincpath -nologo
< I
K Cancel |

(2) Select the [C/C++] tab ([C] tab for M16C/Tiny and R8C/Tiny).
When H8/300H Tiny, H8S/Tiny, or SH/Tiny is selected, select [Include file directories] for [Show entries for:].

When M16C/Tiny or R8C/Tiny is selected, select [Inlcude file directories] for [Show Entries For:].

[1] Click [Add...].

(3) Spec

ify the directories containing include files.

Add include file directory

Belative to:

Directary :

|Eust0m directany j Cancel

Browse...

> [1]

In the [Add include file directory] dialog box, select the relative path category and enter the directory name.
For H8/300H Tiny, H8S/Tiny, or SH/Tiny, select and enter the followings:

¢ Relative to: HEW installation directory

¢ Sub-Directory: Directory name

For M16C/Tiny or R8C/Tiny, select and enter the followings:
¢ Relative to: Custom directory

¢ Directory: Directory name

(4) Close all the dialog boxes to complete the settings.

REJ10J2019-0100 Rev.1.00 May. 29,2009 sRENESANAS
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3.2 Specifying Libraries

3.2.1 List of Libraries for Sample Projects

When a setting source of each peripheral 1/0 module is built, the libraries shown below must be linked.
For the names of all library files of supported microcomputers, refer to the PDG’s users manual.

CPU Directory Library File Name

H8/3687 lib\H8_Tiny rapi_h8 3687.lib

R8C/13 lib\R8C_Tiny rapi_r8c_13.lib

M16C/28 lib\M16C_Tiny rapi_m16¢c_28.lib

SH7125 lib¥SH_Tiny rapi_sh7125.lib

H8S/20103 | lib¥H8S Tiny rapi_h8s_20103.lib
3.2.2 When Using HEW V.4.02 or Later

When the source is registered in the PDG while HEW V.4.02 or later is used, the following dialog box is displayed.

Library link priority setup

Set the priority in which order branes are linked.

Priarity | nc:300b. ik
high C:ARenezaz \POGMBWTES Tinphrapi mlBe 28.lib

(1]

Friority
i

Ok | Cancel

In this dialog box, determine the priorities of the libraries.

When the same symbol name exists in different libraries, the library that has the highest priority among them are
selected.

When changing the priorities, select a library and click the buttons marked with [1]. A library with higher priority is
listed higher.
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3.2.3 When Using Earlier Version than HEW V.4.02

When using an earlier HEW version than 4.02, follow the steps below to specify libraries.
(1) From the build menu, select [Renesas M16C Standard Toolchain...] for M16C/Tiny and R8C/Tiny, select
[H8S,H8/300 Standard Toolchain...] for H8/300H Tiny and H8S/Tiny, or select [SuperH RISC engine

Standard Toolchain ...] for SH/Tiny.

gh-performance bedded Workshop

File Edt View Project Debug  Setup  Tools  Test  Window Help
” DxEd|& @Mléc StaﬂdardTW‘t@ =~ & 3 HJ@ #4 4 % |[Debug =] |[Defavitsssion - ‘

————————— & build ke Chl+F7
B o 13 [#4) Build F7
EHGE 8e 13 g
2 43 Chead

e
9 8e_1 EBuild Multiple...

~[2] Sernial Clean Current Project
~[=] Tiner|  Clean All Projects
Update All Dependencies

Ca Stop Tool Execution Chrl+Break,

e

_Del  IncludsfExciude Build
__Di

TEn|  Buid Phases...

—Op )

Pl Build Configurations...
—Pol inkage order...
__Sel

_Sel

Generate Makefile...

__StartSerialSending_asy
__StopSenalReceiving_a:
_ StopSenialSending_asy

wl

T @pe [BTe | dn | BTest |

Heioraiar|fudt|o|=d|?

¥

Find in Files

Wersion Control

[Defaultl deskiop |

(2) Select the [Link] tab in the [Renesas M16C Standard Toolchain] dialog box, or select the [Optimization linker]
tab in the [H8S,H8/300 Standard Toolchain] dialog box or [SuperH RISC engine Standard Toolchain ...] dialog

box.

Renesas M16C Standard Toolchain

Configuration : C I fsgefgbly  Link | ralianl Lz I HTDS' E;l_’l
IDebug ;I Category : IInput j
E--@ All Loaded Projects Show Entries For-

2 & [ERE an En
C source il Library files -
-1 Assembly source fik | [L -LD] Speciies diectory of lbram and

library file to be referenced :

< —
Path [ File [ _ et |
Bemove |

F =

Up  Down
[-E] Specifies start address
of absolute module : I
Options Link :
-L "relib -G M5 -0 |

"$CONFIGDIR)$PROJECTNAME).#30" -ORDER —
data_SE=0400bss_SE.data S0 bss 50 data_ME bss M

<_| 1UIf ] i, ]

QK I Cancel
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Select [Library files] ([Library files] for H8/300H Tiny and H8S/Tiny) for [Show Entries For] and click [Add].

(3) Specify the directory containing the API libraries.

&% r8c_13 - High-performance Embedded Workshop
File Edit WYiew Project Buld Debug Setup Tools Test ‘Window Help

”D cEF|g|ltmr | Htal—;[m oA HJ@ i |[oetn =] |[Defaritsession s ‘
==l

[=] Bc 13proih

=] SeriaFuncs_async_ U0 p

2] TimeFuncs_Timer_TX_pl —

=3 Esourcefie Canfiguration C | Assembly Lk | Librarian | Lme | RTOS | c 4l ¥
__CloseSenalDriver_asyni

__CaonfigS erialDriver otify IDahug j' Categont: ||yt -

_ CreateTimer_T=_pl.c Show Entries For

Renesas M16C Standard Toolchain

_ DestroyTimer_TX_pl.c
_ DisableTimer_TX_pl.c [Uibrary files ~|
EnableTimer_TX_pl.c .
_ _T#| [+-(13 #esembly source file L LD] Specifies directory of fibrary and
__DpenSeriallriver_ssyr }ihraw l]ile ?u be rE’ElEHEEg L Library drsctory b [1]
__PolingSerialReceiving_ Insett Library flle
Path | File [ —

__PalingSenalSending_a: |
r8clib Remove I

_ SetSenalFormat_async.

__SetSerallnterrupt_asyni
| 4]

_ StatGeiaRecsiving_a:
__StatSerialSending_ssyl Up  Down

—StopSeriaReceiving & [~ LE] Spesiis starl adress
__StopSerialSending_asw of absolute module :

feectar.e

heap.c Optiohg Link

4| B e v L "iddlib" G M5 -0 A
= = "${CONFIGDIRMPROJECTHAME) 30" -ORDER =

@ Pr.. [ETe. |<dn. Test ¢ i | = data_SE=0400bss SE data $0.bss S0.data NEbss N
Hoiotaat|2er]s|nd oK Cancel

£ | >

4 Build j Debug Find in Files Macro g Test Wersion Control

Default! deskiop | NS

[1] Select [Library directory] (for R8C/Tiny, M16C/Tiny, and M16C/60).

Set library file directory

Diirectony :

Browsze... |

Relative to: Select [Custom directory].
Directory: Specify the directory containing the API libraries.
Example) C:\Renesas\PDG\Iib\M16C_28

For H8/300H Tiny, H8S/Tiny, or SH/Tiny, specify the directory name and liblary file name.
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(4) Specify the library name (For R8C/Tiny, M16C/Tiny, and M16C/60).

¢ rBc_13 - High-performance Embedded Workshop
File Edt View Projct Buld Debug Setup Took Test Window Help

Jj%l—;lﬂl L) HJ@ ] |[pebug | |[Defeuitsession EaPn - ‘

INEEEIEEEE
H]

x|
B 13 [=
=G 186_13
=23 T header file
Q 8c_13prajh
Q bt Renesas M16C Standard Toolchain
=] TimeFunes_Timer_TH_pl
2 @ Csaurcefie Configuration C | Assembly Link |Lib|anan| Lme | ATOS|C4l»
4] _ ClozeSeralliiver_asyr
- [#] _Config5 erisDrivertlatify |DEhuu | categon Imput -
-] _CreateTimer_Te_pl.c [o. & All Loaded Proscts .
— iy = All Loaded Projects
Q __DestroyTimer_T#_pl.c ? diml A {
3] _ DisableTimer_T<_pl.c [ C source file IL\brary files LI
4] _ EnableTimer_TX_pl.c i ——
— - (2 Assembly saurce fil: -L L0] Specifies direct f Jib d f i
L] _ OpenSeialliiver_asyr }lbraly l]|Ie e L‘:raw Fd:mtw > [2]
~[8 _PalingSerisR eceiving_ Librars file
(¥ _Palingserial5ending_a | Path I File
~[&] _ setSerialFomat_async, it
9 __SetSenallnterrupt_asyn:
2] _ StaiSenaReceiving a:
3] _ StanSenalSending_asy
__StopSenalReceiving_as
%) _ StopSerisSending_asyt el ebecisaratins:
Options Link
-
4 » -L "Aclib’ -G -MS -0 ~|
= e "HCONFIGDIR N(PROJECTMAME) x30" -ORDER —
@ [Frs IE Te. I <N, J Test < i |3 data_SE=0400.bss_SE.data_S0.bss 50.data_NE bss_M =
Hovoralar|fitr|o|m o oK o

| s
Find in Files

Wersion Control

[Defaultl deskiop | W [

[2] Select [Library file].

Set library file

" Cancel |

v

(3]

Cance

[3] Enter the name of the peripheral API library file to be used.
Example) rapi_m16c28 (Do not add the .lib extension.)

(5) Close all the dialog boxes to complete the settings.
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3.3 Exculding Interrupt Vector Table

The PDG creates an interrupt vector simultaniously.

Since another interrupt vector is created when a workspace and a startup file are created at the same time by the HEW,
the interrupt vector for the startup needs to be excluded from the compile target.

Note that when HEW V.4.02 or later is used, the interrupt vector is automatically excluded in the PDG.

The method to use interrupt vectors is as follows.

3.3.1 When Using H8/300H Tiny, H8S/Tiny, M16C/Tiny, and R8C/Tiny

The startup program of HEW includes the source file intprg.c that declares interrupt vector functions. The source file
created by PDG also includes interrupt vector functions. To avoid duplication of interrupt functions, intprg.c is excluded
from the project of HEW when PDG registers the source files. (Please exclude it manually when using HEW V.4.02 or
earlier version.) If you want to add interrupt operation, please add another file that includes interrupt function.

When using M16C, if transmit interrupt of SCI/UARTO is enabled both intprg.c and m16¢_28.c created by PDG has

interrupt function of vector 17. Therefore intprg.c is excluded.
For example, if you want to add DMAQO interrupt operation, please add file of DMAGO interrupt function.

InterrupthuO_m160_28_c (Created by PDG)

-5 G zource file -
#pragma INTERRUPT _InterruptTxUO(vect=17) E _ClogeSerialDriver_asyne_U0 pl o e
void _InterruptTxUO(void) _GanfigSerialDriver Motify_async_U0_p1 o
{ _OpengerialDriver_aswnc_ U0 pl
_PollineSerialReceiving_asvne_U0 pl o

_ PollingSerialZending_azync_U0 pl c
_BetSerialFormat_azvne_ U0 pl o
_SetSeriallnterrupt_asvnc_U0_pl o
_StartSerialReceiving_azsync_UD pl o
_StartSerialZending_async_ U0 pl o
__StopEerialReceiving_async_ U0 pl o
_StopSerialzending_async 0 pl o

_SifdComTxUO0Q);
}

intprg.c (Startup programs)

1K) 1l ] Kt L[l ALt il L[l L el [

—+
=
o
Q
=
o
=
vl

E heap

2] initsctc

E IhterruptDMADC

E Interrupt TxUD_m16c_28c
E intpre

3 ml6c28 samplec

E resetprec

15 : InterruptDMAO.c (User file) @ Projects I @ Templates | 4] Mavigation Test J

#pragma interrupt _uartO_trance(vect=17)
void _uart0 trance(void){}

v.VvV. VY

#pragma interrupt _Interrupt_dmaO(vect=11) Workspace window of HEW
void _Interrupt_dmaO(void)

{

//DMAQO interrupt operation
}
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3.3.2 When Using SH/Tiny

The startup program of HEW includes the source file intprg.c that declares interrupt vector functions. The source files
intprg_sh7125 pdg.c and intprg_sh7125.c created by PDG also includes interrupt vector functions. To avoid duplication
of interrupt functions, intprg.c is excluded from the project of HEW when PDG registers the source files. (Please exclude
it manually when using HEW V.4.02 or earlier version.)

In intprg_sh7125 pdg.c, the interrupt functions PDG can handle are collected. This file is created and edited only by

PDG. PDG overwrite this file every code generation.
In intprg_sh7125.c, the interrupt functions PDG doesn’t handle are collected. User can edit this file because PDG doesn’t

overwrite this file.
Workspace ]

intprg_sh7125.c (Created by PDG. User can edit. )
=3 AddFromPDG |-

// 4 lllegal code .

void INT%IIIegaLcode(void) E _GreatETlmer_TI:hl:lJ:l'l 'D

{ _DestrovTimer_&LLc
_DestrowTimer_Tchl pl.e

_EnableTimer_Tchl pl.c

_GetTimerCounter_Tchl_pl.e

_ReadlDPort_ALLc

_BetloPaort p1_Ac

_metloPort_ p2_Ac

_aetloPart_ p3_ B He

_aetloPort pd B Le

_BetlDPort pb Ec

_metlDPart_pS Ec

_aetlDPart_ p7 Fo

_iritelDPort_ALLe

intpre_sh 71250

intpre_sh 7125 pde.c

=] InFuncz=_PT&_plh

=] IoFuncz_ PTA _p2Zh

=] IoFuncez_PTE_H p3h

=] InFuncz_PTE_L p4.h

=] InFunc=_PTE_phh

=] IoFuncz_PTE p6h

//User can add interrupt operation

}

// 6 lllegal slot
void INT Illegal_slot(void){}

// 9 CPU Address error
void INT_CPU_Address(void){}

intprg_ sh7125_pdg.c
(Created by PDG. Edit only by PDG)

// 11 NMI
void INT_NMI(void){}

vy

R R ) e e ) e ) e

// 64 Interrupt IRQO
void INT_IRQO(void){}

// 65 Interrupt IRQ1
void INT_IRQ1(void){}

intprg.c (Startup program) =| laFuncs_PTF pih
// 4 lllegal code =] TimerFunce_Timer_Tchl_plh
void INT lllegal_code(void){} Q w103 _=h 7125 080308 1356 hH
—-E9 © zource file
// 6 lliegal slot 2] dbsctc
void INT_Illegal_slot(void){} > 4] intpre.c
E resetprec -
// 9 CPU Address error L= =
void INT_CPU_Address(void){} Eprojects | ey, | i Test |
// 11 NMI Workspace window of HEW
void INT_NMI(void){}

Note : When using SH7125 with HEW V.4.04 or earlier version, it is necessary to register the include file path of
vect.h that is startup program of HEW manually for intprg_sh7125.c and intprg_sh7125 pdg.c. When using
HEW V.4.05 or later, the include path is registered automatically.

REJ10J2019-0100 Rev.1.00 May. 29,2009 sRENESANAS 25



Peripheral Driver Generator Section 4
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4. Example of Creating an Application

This section describes a procedure for creating an application with the PDG.

4.1 Flow Chart of an Application to be created

Create an application based on the flowchart below.
Microcomputer used for the application is M16C/28.

Start

\4
A

No

10 ms passed?

Yes |
-

1 s passed?

LED blinks
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4.2 Setting Peripherals with the PDG

421 Creating a Project

Select [File] -> [Create New Project] to open the new project window.

Project new

X

—Project fame:

|M15C28

—EHrE Ty

|c:\renesas'\F’DG_pmi'\M1 ECZ28

TPpe of Lrt

Series:  |M16C/Tiny

Group:  |M16C/28

Tppe No:  |M30280F5

L L L

ROM capacity: 49K+AK bytefs)
Fi&M capacity: 4K byte(z)

o]

aticel |

~ >

[1] Enter a project name.
Here, “M16C28” is chosen.

Note: The Peripheral Driver Generator creates a header file with “<project name>.h”.
If an existing file has the same name, enter another project name.

[2] Specify a directory to store the project file in.

By default, a directory with the same name as the project is created under c:\renesas\PDG_proj.

[3] Selecta CPU.

Here, select the followings:
Series: M16C/Tiny

Group: M16C/28

Type No: M30280F6

[4] Click the [OK] button to complete creating a project.
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4.2.2 Setting Clocks

The [CPU clock setting] window appears after the steps for creating a project in section 4.2.1 is completed.

CPU clock setting

[¥ Use & peripheral function clock source

Input frequency to PLL circle: 10.000000 442

[S}'slem clock selection; |F'|| clock j } > [l]
-
~
PLL clock CPU and peripherarl clock frequency:

20.000000 MHz

J > [2]
[ Selection of multiplication: | M ulipied by 2 - ] J _! [3]
PLL frequency: 20.000000 yH; CPL l Pelipherall
Sub clock [ Clack divider selection: |Divided by 1 - > [5]
[ Use as peripheral function clock source J
| Input Clock: | 20000000 MHz
I% > 4]
[ oow Peripherat | 50.000000 5

(ot Jewea 1L 1

[1] Select [PLL clock] in the [System clock selection].

[2] Specify the frequency as 10 MHz.

[3] Select [Multiplied by 2] for [Selection of multiplication].

[4] Do not use sub-clock as peripherarl clock.

[5] Select [Devided by 1] for CPU clock divider.
[6] Click [Modify setting] to complete the settings.
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423

Setting Timer Mode

4 peripheral Driver Generator, - [M16C28. pdg]

@ File(Fy Function{l) Displawi¥) Tool(T) W HelpfH)

DEHE B 2 % G EEEE H4 BB EEES
=l = "" CPU: M16C/28 Item | Setting value IL
CP_U Ty Setting @ Sustem clock selection Pl clack.
Serial I Main clock
( Timer \ x lhput frequency to main clock oscillation cireit —p> [1]
= x Orrchip oscilater clock
@ x Selection of on-chip oscillator frequency
I Peiiodic value 2
—_ [
L Divide ratio of an-chip oscilatar v [ ]
o x On-chip oscillator frequency
i
: @ FLL clock Used
@ Input frequency to PLL eircuit 10.000000
ﬂ @ Selection of PLL multiplier Multiplied by 2
Lo @ FLL frequency 20.000000
Int 5 @ Subclock Mot used -
nterrup =
A cpu [seral | Timer [ w0 | iempt | a0
E 7 - - -
| Source file name Generated function name | Functional explanetion ol
g Mo source is generated vet, The generated source file information cannot be displaved.
| o
| =
5
£ >
Cther Files I."r
JReady UM

[1] Select the [Timer] tab.
[2] Select and click [Timer mode].
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(1] <

[2] *]

[3] <

Timer mode setting

[ Timer type: |AD ﬂ ] [Dperation during initialization: | Operation start j }
Ti tput; i =
[ S [ =] ] [ imer output: | Pulse is not output -]
Frequency of count source: 2500000 MHz | J
Period: 1000000000 ]

{ e [ Gate function: |Dn niok uze gate function j
Result of calculation | J
The walues in thiz frame are set. Ifemtiss
Period ol 10 10 ne [ i nable nderHow intermuphore

[Errar: 0.000000 %) _|:|

Setting value: |

Tirer zetting value 2499

[ W Generate batch source[ﬂ]]“ Setting ” Cancel

\ \

— [4]

— > [5]

— [6]

[1]
(2]
(3]
[4]
[5]
(6]
[7]
(8]

3 \

[7]

Select [AO0] as the timer.

Select [f8] for the internal count source.

Specify the period as 1000 micro sec.

Select [Operation start] for the operation after initialzation.

Select [No pulse is output] for the timer output.

Select [Do not use gate function] for the gate function.

Check [Generate batch source] to generate sources reflecting these settings.
Click [Setting] to complete the settings.
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A4 peripheral Driver Generator - [M16C28. pdg]

@ FilefF} Function{U) Display{y) Tool(T) W HelpiH)
ez BB O0@ 72 ¢ A I0EEEEBE HEBEEES
=12 =75 Timer M16L/28 e
CPO = Timer mode
Serial =%y Settingl @ Feiod 1000.000000
Tiner = ﬁ '[lmer.type: AD_ @ Operation During iritialization Operation start
4 ey ;@ Timer setting value: @ Underflow interuption Underflow interupti...
£ = Event R modg @ Underflow interuption furction name
@ & Pulse W'd_th modulation mods @ Underflow intermuption priority level 0 > [1]
& Pulse period measurement m... x Dverflow interruption L
VLV ¢y Pulse width measurement mo. . I Overflow interuption function name
s : : -
¢ Input capture mode I Dverflow interuption priority level
¢%h Output compare mode @ Timer output Pulze iz not output
| 3¢ Clock output function
1.0 x Auto reload f.unctlo.n
4 | L4 x Control to write to timer V/
Interrupt
A-D CPU | Serial  Timer |13 | Infermpt | &D
Source file name | Generated Function name Functional explanetion of Funckions
g crenesas\PDG_prof\M16C28 Timerl_CreateTi... Boolean _ CreateTimer _TAO_pi{waid) Create timer mode setting
& | cirenesas\PDGE_projiM16C2E Timerl__EnableTi... Boolean _ EnableTimer_TAO_p1(void) Timer mode operation contral (Oper
5| — |crenesas\PDG_proj\M16C2E Timerl_ DisableTi... Boolean _ DisableTimer _TAD_plivoid) Timer mode operation control {Oper g »
E cirenesas\POG_projiM16C284 Timer_ Destroy...  Boolean _ DestrovTimer_TAD_p1(wvoid) Destroy timer mode g ” [2]
ciirenesas\POG_profiMLeC2E | Timer TimerFuncs. .. Prototype declaration file of genera
£ >
Tirner mode I.'lr /
Ready LR

After the settings of the timer mode are completed, the settings are displayed in [1], and the generated source files,
generated function names, and functional explanations are listed in [2].

4.3 Creating a Program
A program is created with the HEW.
431 Creating a Workspace

Welcome!

O ptions:

v

| < _Create a new project workspace >

(" Open a recent project work space:

-]

g Browse to another project workspace

[~

[1]

[1] Inthe [Welcome!] dialog box, select [Create a new project workspace] and click [OK].
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New Project Workspace

Projects l

- Workspace Mame:
Project Types S

EE A pplication
- source startup Application

@ E mpty dpplication

T@ |mport b akefile

G Library

F* Diebugger only - M1EC Simulat

|m1 Bc_timer

|
— >Er0iect MHame:

mlGc_timer

g

Directorny:
|C:\W0rk8 pacetm Bo_timer

CPU family:

M16C

d [~

T ool chais:

|~

| =

Froperties...

Browse...

v

(2]

\-

[ 3

(4]

v

< Renesas M1EC Standard -

(5]

v

=]

Cancel

[2] Select [C source startup Application].

(When using an assembler startup, select [Application].)

[3] Enter a workspace name.

Here, [m16¢_timer] is selected.
[4] Select [M16C] for the CPU family.

[5] Select [Renesas M16C Standard] for the tool chain.

Click the [OK] button.

oolchain version ;

*which

project?
_EF'U Sernes:

If there iz no group o be selected,
select the "CPU Group™ that & similar to
hardware specification or gelect "Other"

< Back ‘ MHext » l

Finizh I Cancel i

v

[6]

v

[7]

v

[8]

[6] Specify the compiler version as 5.40.00 or later.
[7] Select [M16C/Tiny] for [CPU Series:].
[8] Select [28] for [CPU Group].

Click the [Next] button to proceed.

Operate the new project creation wizard to compelet creating the new workspace.
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4.3.2 Creating a Program

Code a program on [1] of the HEW.

m16c_timer - High-performance Embedded Workshop - [m16c_timer.c]

.+ Fle Edit Wiew Project Buld Debug Setup Inoks Test Window Help E

D@ S8 e w0y g R B E [Debug =] [Defaulsession B2

| x|
= mibo_timer Ling—T~$~Soom |
5[ m16c_timer 1 T T T e e T R T
= 23 C source file z A ay
3 ¥* FILE imléc_timer.c i
4 * DATE :Fri, Wov 16, 2007 L7 # 1
s ¥* DESCRIPTICN :main program file. L
& ¥ CPU GROUP 128 LY
7 I Y]
=] /* This file is generated by Renesas Project Generator (Ver.d4.6). o
= 3 Dependencies a /= Ly
catartdet h 10 TR A AR R A AR AR R AR AR EET A IR AR RETARARARAARETRRATRRTAREARRAS
nitscth 11
tesetpg.h 12 0id main(void)
+#28h 13 ¢
typedsfine.h 14
is i
16
- ;H
| ] 1 L
@@= 25 e timere
x|
|
< | 5
Build }, Debug Find in Files Macri Test Wersion Conkrol
Ready [FZ EZ| F3| | Defaultl desktop  [Read-write 1/16 1 ms

When coding a program, use the functions created with the PDG.
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The generated functions can be viewed as Excel data as well as in the PDG’s graphical user interface.

2 peripheral Driver Generator - [M

@ File{F) Function{l) Display(¥) Tool(T) W HelpiH)
[1] < 8 e 2% EDEB
=l T5° Tmer MEC/28
CFO = Timer mode
Serial =1 By Setting? Feiiod 1000.000000
Timer --88 Tlmer.type: AD_ @ Operation During iritidlization Operation stark
9 ey i@ Timer setting value: @ Undesflow irteruption Underflow intermuphi..
£ i) Event counter modet @ Underflow interruption function name
@ & Pulse W'd_th modulation made @ Undesflow interuption pricrity level 0
&) Pulse period measurement m... 3¢ Overflaw interruption -
Vi v £y Pulse width measurement mo... I Overflow interuption function name
i : ———
¢ Input capture mods I Overflow interruption priority level
¢ Output compare made @ Timer cutput Pulse iz not output
~| 3 Clock output function
1.0 I Auto reload I.unc:tlo.n
Int 5 1 | L4 x Control to write to timer -
nterrup
A<D CPL | Senial - Timer (M2 | Infermupt | 4D
ﬂ Source file name | Generated function name Functional explanetion of functions
g ciirenesas\PDG_projiM16C28\ Timer)_CreateTi,.. Boolean _ CreateTimer _TAQ_pli{void) Create timer mode setting
Z | ciirenesas\PDGE_profiM16C281 Timer|,_EnableTi... Boolean _EnableTimer_TAQ_pl(vaoid) Timer mode operation control {Oper
5| — |ciirenesas\PDG_projiM16C 28, Timer_DisableTi... Boolean _ DisableTimer _TAQD_pli{void) Timer mode operation control {Oper g
E ciirenesas\PDG_profiM16C281 Timeri__Destroy,..  Boolean _DestroyTimer _TAO_p1{void) Destroy timer mode g
ciirenesas\PDG_profiM16C28) Timer TimerFuncs. ., Prototype declaration file of genera
< ¥
Timer mode I."r |
Ready MM

By clicking the button, Excel is launched and the functions are listed.
Note that since the extension of the output files is .csv, *.csv files must be associated with Excel. (Otherwise, the files are

displayed as text files.)

E3 Microsoft Excel - M16C28.csv

J@ File Edt W%ew Insert Format Tools Data Window Help Acrobat

DEda 8RY &m0 - [@= & 45l [ld o -3, [ Ho
|m)
AR | =|
A | B [ C [ D [ E F =
| 1 |Project name | M1BC25 —
| 2 |
| 3 |
| 4 |Timer
| 6 |Mode Setting narne  Source file name Generated function narme Functional explanetion of functions Related ite
| B |Timer mode Setting1 cirenesas\PDG_profh1BC28\Tirner CreateTimer TAD pl.c Boolean _ CreateTimer_TAD_pl(void)  Creste timer mode setting Gate functi
| 7| crenesas\PDG_projft1BC28\Timery EnableTimer TAD pl.c Boolean _ EnableTimer_TAD p1ivoid)  Timer mode operation control (Operation start)
| 8 | chrenesas\PDG_profi16C268\ Timen_ DisableTirmer_TAD_pi.c Boolean _ DisableTirmer_TAD_p1(vaid) | Timer mode operation contral (Operation stop)
| 9 | cirenesas\PDG_profh1BC28\Tirmer_ DestroyTimer TAD_pl.c Boolean _ DestroyTimer_TAD_p1ivoid)  Destroy timer mode
| 10 | cvrenesas\PDG_proft1BC28\TimenTimerFuncs_Timer_TAD_pl.h Frototype declaration file of generated function
11
| 12 |
| 13 |
| 14 |
| 15 |
| 16 |
| 17 |
| 18 |
| 19 |Others
| 20 |Mode Setting name  Source file name Generated function name Functional explanetion of functions Related ite
| 21 |- Setting1 chrenesas\POG_proj16C28\W16C28. 0 Header file for all output source files
=
=
24
25 |
E e
=
4] [\ M16C28 [+l jJ
Ready 1 ! B B 7 I B

The figure above is the displayed Excel data.
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4.3.3 Sample Programs

The header file and the functions shown in red are generated by the PDG.

#include "sfr28.n"
#include “m16¢28.h” /' When the functions generated by the Peripheral Driver Generator are used,
/1 this header file must be included.
#define _1SCNT (1000/10)
#define PLL_WAIT_1MS 10000 /* 1msec @10MHz */
#define PLL_WAIT_CNT 20 * 20msec */
void main(void)
{
int  counter = _1SCNT;
int  onoff =1,
unsigned int i,j;
/* PLL clock setting */
prcr = 0x01; [* protect register off */
cm2 = 0x00; [* system register2 Initialize */
cmO07 = 0;
cml &= 0x3f;
cmO06 = 0;
plcO = 0x11; [* 2 multiplying */
pm20 = 0; 1* 2 wait */
plc07 = 1; /* PLL operation */
for (i=0;i<PLL WAIT_CNT; i++) { [* about 20ms wait */
for (j =0; j<PLL_WAIT_1IMS; j++){ /* Main clock 10MHz */
}
}
cmll =1;
prer = 0x00; [* protect register on  */
prer = 0x04; [* protect register off */
pacr = 0x03; [* 80pin type */
prer = 0x00; [* protect register on */
\A
[1]
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(1]
\A
p0 = Oxff;
pl = Oxff;
pdO = Oxff;
pdl = Oxff;
if( _ CreateTimer_TAO_pl1()==RAPI_TRUE ) [* timer setting */
{
if(__EnableTimer_TAO0_pl( )==RAPI_TRUE ) /*timer start*/
{
while( 1)
{
while( (talic & 0x08)==0); [*10ms? */
ir_talic=0;
counter--;
if( counter ==0) [*1s? */
{
pl = Oxfe;
if( onoff)
p0=0xf9; /*LEDlon?*/
else
p0 = Oxff; /* LED1 off */
onoff =1,
counter = _1SCNT; /* counter reset */
}
}
}
}
return;
}
[*end */
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In order to perform a compile/link after completing coding a program, the following steps are required:

e Setting the options necessary for a compile (specifying the header file include destination)

4.4 Build Work
]
Workshop.
e  Setting the options necessary for a link (specifying Renesas Embedded Library)
44.1 Registering the Generated Filies

You will register the files generated by the Peripheral Driver Generator in a workspace of the High-performance

Embedded Workshop.

& peripheral Driver Generator, - [M16C28. pdg]
[ File(F) Function(U) Display(v) RELAN)

HelpiH)

- 0 x

Registering the files generated by the Peripheral Driver Generator in the High-performance Embedded

EOX

]

Y Pulse width madulation mode

Y
hl
£
Pulze period measurement m...
&2 Pulse width measurement mo...
5]

IIniderflow interruption priority lewvel
Dwerflow interruption

[ ]
[ ]
X
x Overflow interuption function name
X
(]
X

] T & SetkinglS). .. o HLY = =L o
DEE BEE D@ L& H BEEEES
L |F] | Setting value
CET Timer count zource 1]
Serial i
p Display output function lisk{D) F'enod. PR 1DIJD.D.EIDDEID
Timer o O peration Duing initialization Operation start
Place output function list in the latest skake(P) - . : -
) . i Linderflow interruption Underflow intermupti...
% ¢y Event counter mode |Underflow interruption function narme

0

Input capture mode Dverflow interption prionty level
Dutput compare mode Timer output Pulse iz not output
j Clock output funchion
1.0 I Auta reload function
Int z 1 | 4 I Contrl to write ta timer -
nterrup
2D CPU | Gerial  Timer |10 [ Intemupt | A0
ource file name enerated function name unctional explanetion of functions
ﬂ 3 fil G ted Functi Functional explanetion of Functi
g c:\renesas\PDE_prof\M16C2a\ Timer,__CreateTi.,. Boolean _ CreateTimer_TAOD_pl{void) Create timer mode setting
& | crenesas\POG_proj\M16C25\ Timer|__EnableTi... Boolean _EnableTimer_TAQ_plivoid) Timer mode operation contral {Oper
5| — |c\renesas\PDG_prof\M1I6CZE Timer\_ DisableTi.,, Boolean _ DisableTimer _TA0_p1{vaid) Timer mode operation contral {Oper g
E c:\renesas\PDGE_profi\M16CzZa\ Timerl__Destroy,,,  Boolean _ DestroyTimer_TAOD_pl {vaid) Destroy timer mode g
c:\renesas\PDE_profi\M16Cz2a\ Timer TimerFuncs, ., Pratobype declaration file of genera
£ >
Tirner mode f 1
Reqister generated source File in HEW project TR
Select [Tool] -> [Register file(s) in HEW project].
37
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PDG ]
' ‘When the work. space iz being opened with HEY, the zource file thus generated is registered in the active project.
L]

‘when no work, space is opened with HEWY, the generated source file iz registered in the active project after the work,
Tpace was selected,

‘Wwhen several work spaces are being opened, nate that a file is registered in all work spaces.

Do wou really want to start source file registration’?

vest) | [E

The dialog box will appear asking whether to register the files or not. Select [Yes].
The files will be registered in the project currently opend by the HEW.

When registering them in another project, close the currently opend project.

When you attempt to register them while no workspaces are opend, the dialog box appears prompting you to select a
workspace for the regstration. Select one in the dialog box.

Look, j: |l‘f} rlGe_timer j & =5 E9-

(Emiee_fimer:
@mlﬁc_timer

Files of lwpe: |HEWWDrkspaces[".hws] ﬂ Cancel

When HEW V.4.02 or later is used, the [Library link priority setup] dialog box appears. Move the libraries up and down
in the dialog box, according to their priorities. When [OK] is clicked, the files begin to be registered in the HEW project
that you selected. *

* 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 that you do not register the files in before performing
registration.
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Library link priority setup

Set the priarity in which order libraries are linked.

Priorty | nc30ib.lib
high C:hrenezaz\POGENATBC_Tirwrapi_mlBo_28.lib

Pricirity
o

k. | Cancel

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

PDG X

L] E The source file has completely been registered.,
L
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4.4.2 Setting Compile Options

In order to call the functions generated by the PDG, their header file must be included.

#include "sfr28.h"

#include “m16¢28.h” //When the functions generated by the Peripheral Driver Generator are used,
/Ithis header file must be included.
#define _1SCNT (1000/10)

Compiling source files that includes this header file requires to specify its directory. The method to specify the include
file directory is as follows.

When setting H8/300H Tiny, H8S/Tiny, or SH/Tiny with HEW V.4.05 or later, this operation is not necessary for the
source file registered by PDG or the file already registered because this option is specified automatically with source
registration.

& m1 6c_timer - High-performance Frmh~--4~- Warlchgp - [m1 6c_timer.c*]

<+ File Edit View Project NN Debug Setup Toaols Test  WindT™e Help - 8 %
N S Renesas M16C Standard Toolchain, ., ) ﬁ' .Sh @ fie) |Debug j |Defau\lSession j %

| Build Filg Ctr+F7
e |

=3 m16c_timer ¥ Buid F7
= i tii R R R R R R s
[F ml6c_timer Buid il s —

-3 C header file ) . L
[0 Migczay  Buld Multiple... timer.c o
Q TimerFund Clean Current Project Now 16, 2007 =
- =3 Csource file Clgan All Projects program file. L
Create] i

o Update All Dependencies
_ Destoy =
__Disable erated by Renesas Project Generator (Ver.d.5). Lrs
__Enable w/

T T TR TR IE AT AT ANEAATEARASTT TR AATTARR AT

vector.c Include/Exchude Build

Build Phases...

Build Configurations. ..
= Linkage Order..

=129 Dependencies e Iy

ostartdef.h Generate Makefile. ..

initscth - 10}
rapi_timer_rr 13 #define PLL_WAIT 1MS 10000 /* lmsec ELl0MHz */
reselprg.h z0 #define PLL_WAIT CNT 20 /% 2Omsec */
sh28h 21
TimerFunes, zz 0id main(void)
tppedefine.h 23 { Jj
hl »
| | » |

N 3. @_ al. . 1 2 il Be_timer ¢

x|
i

Build A Debug )\ Find in Files ,\Macro }\Test }\ Wersion Contral /

[FZ EZ| E3] 7 [Defaulc! deskiop  [Read-write 76/78 B NS

Select [Renesas M16C Standard Toolchain...] from the HEW build menu.
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Renesas M16C Standard Toolchain

shsembly | Link | Librarian | Lme | RTOS| c¢]

Configuration : C ]
|DBbUEI j ategory : |Source ﬂ
=3 &l Loaded Projects Shaw Entries For ;
- mlEc
I@ @ T source file Include file directories hd |
+-[[7] Assembly source file [1] Specifies the directony containing the file(z] specified in
Hinclude. You can zpecify up ta 8 directories : \
Add.. > [1]

Optionz C;
-¢: fivifa -dir "HCOMFIGDIR]"

(1]:4 | Cancel |

Select the [C] tab in the option dialog box and select the followings:

Category: Source
Show Entries For: Include file directories

Click the [Add] button marked with [1].

5et include file directory

Belative ta 0k |

|Eustu:um directany j ﬂ

Drirectary :
,
< |E:'\renesa$"~F‘D G_proju 160248 WIEE, .

Specify the directory that contains the header file generated by the PDG.
This is a project directory created by the PDG.

Click the [OK] button to complete the settings.

Note : When setting M16C/Tiny or R8C/Tiny with HEW V.4.05 or later, the message “Failed to set the include file
option.” appears depending on the toolchain version. If this message appears, specify the include file

directory by the above procedure.
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4.4.3 Setting Link Options

When HEW V.4.02 or later is used, it is not required to specify libraries.

(1) Select [Renesas M16C Standard Toolchain...] from the build menu.

Renesas M16C Standard Toolchain

|

Configuration : c | Assembub[arian] Lme | RTOS| C4l*
[Detug Faym==m s
=3 &)l Loaded Projects Show Entries For ;
= 1 Bc_tirmer - -
-3 C source file |L|blar_l,J files j
+-[[1] Assembly source filk [-L LD] Specifies directary of library and Add.
library file to be referenced : =

Path File Insert..

ne30lib Bemove
2 =

[-E] Specities start address
of absolute module

Options Link :

-L "ne3lib" -G -5 -0 A
"HCONFIGDIR)W$PROJECTHNAME]»30" -ORDER =
v

data_SE=0400bszs SE data S0 bss SO.data ME bsz M

Select the [Link] tab in the option dialog box and select the followings:

Category: Input

Show Entries For: Library files

Click the [Add] button marked with [1].

> [1]
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(2) Specify the directory that contains the API library.

— [1]

- - =]
S
D@ & Y - B B4 [Debug | |[Defaunsession | &
s
BE=] 6. S Line 5. Source |
e (& miBe_timer 1 farammmmanATERRaTERTATATERTATATEASATATERSATATEASaTATEASaTATEaSaTaTEaaTa, :‘
=23 C header file 2 = =/
(2] M16C28h 3 /% FILE imlee timer.o =
[=] TimerFuncs 4 = wf
T Renesas M16C Standard Toolchain
=14 C source file 5 7
_ CreateTin & | Configuaion Lik | L > il
S 2 o C | Assembly | Librarian | Lme | ATOS | © s
_ DisableTil 8 Debug ~|| Categor: [input = ]
E i El I e T wrme— =
E:;:::\:T.r | [= T A oo Froiess et [— ﬁ;
2 heap.c 11 " B3 € souce fie [Libray fies B3| H
B 1z ”
"‘:‘SC‘-C % #-(1] assembly source fil | [.L D] Specifies diectory of Jbrary and Ubrary directary
intprg.e library file to be referenced
milBie_timer. 14 i Library file
resetpig ¢ 15 Path File: 1]
=143 Dependencies 16 ne30lib Bermove
cstartdef.h
initsct b |+
rapi_timer_
[cscihoh [E] Specifies start address
crly B e
TimerFuncs,
typedsfine.h Options Link
4 ‘ ‘ » 3 ‘ -L "ne30lie" -G MS -0 ~ L
Lo 1 X - -
= F "${CONFIGDIRMPROJECTHAME) 30" ORDER =
=RIEREE il N P T data_SE=0400 bss_SE data 50 bss_50.data_NE bss N
= e ———
j OK. Cancel
< | e
Build j{ Debug i FirdinFiles i Macra J Test Jy “ersion Control
Ready [T FE| FF| F| Defaultl desktop  [Read-write 1618 INS

Select [Library directory] from [1].

Set library file directory

Relative to oK |
|Eustu:-m directory j Cancel
Directony

|E:HrenesasHPDGHIinM1 BC_Tir ] Browse. ..

Relative to: Select [Custom directory].
Directory: Specify the directory that contains the API library:
C:\Renesas\PDG\lib\m16c_tiny

After entering the directory name, click [OK].
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(3) Specify the API library name.
Click [Add] again and select [Library file] in [1].

5et librany file

Library name :

Cancel

k. |
|ra|:|i_m'| Bo_28 ]

Enter the library name, “rapi_m16c¢_28.” (Do not add the.lib extension.)

4.4.4 Excluding Interrupt Vector Files

Creating a workspace with the HEW registers intprg.c, which is one of several startup files. (When the H8 300H/Tiny is
used, the workspace creation wizard asks whether to create intprg.c or not.)

Since the PDG creates interrupt vector functions, intprg.c is redundant for vectors. Therefore, intprg.c needs to be

excluded from the build target.

Note that when HEW V.4.02 or later is used, the interrupt vector functions are automatically excluded from the PDG.

€% m1 6c_timer - High-performance Embedded Weorkshop - [m16c_timer.c]

<+ File Edit View Project Bulld Debug Setup Tools Test ‘Window Help

EEX

5=

DeE @ | - & |Debug ~| |[DefaulSession | 5
lx
B r T — line | 5 Souce
=63 mi16c_timer 25 /+ PLL clock setting */ j
= =4 C header file ze pror = OxO01: /% protect register off ¥/
@ M1EC28.h 27 cmz = O0x00: /% gystem registerZ Initialize #/
=] TimeFuncs. 28 cmd7 = 0;
=i C source fle 29 cml &= O0x3E;
__CreateTi 30 crb6 = 0;
_ DestioyTi 31 plecd = Oxlil; A% 2 mulviplying #/
_ DisableTil 3z prz0 = 0O: f* 2 wait ®/
__EnableTir 33 pled? = L /% PLL operation */
fvector.c 34
heap.c 35 for (i = 0; i < PLL_WAIT CNT; i++) { /7 about 20ms wait
initsct o 36 for (3 = 0; 3 < PLL_WAIT_1M3; 3++) ! /7T Main clock 10MHz */
a7 3
miBc,  Upenintproc
rezetp 1= 1:
= £4 Depender Build intprg.c r = 0Ox00: /% protect register on %/
cstate P
nitscy, Uil Otians ' b= oxoa: /% protect register off =/
= add Files... S r = 0x03; /% @0pin type */
resetp R - r = 0x00; /% protect register on T/
shzgp = = Oxff;
Timert”™ gl de Buid ntpra.c ke
typed = Oxff: f
4 ‘ = » »
FE [ E o configwe view..,
ﬂ Show Differences...
¥ Allow Docking
Hide
Properties
| >
Build j Debug Find in Files Macro p Test Wersion Control
Ready [T 2| FB| | Defaulti desktop  [Read-write 74474 IHS

Select intprg.c and right-click on it.
The pop-up menu opens. Select [Exclude Build intprg.c].
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4.4.5 Preventing Overlapping of the DTC Vector Table and Sections (for H8S/Tiny)

When you use the source code generated through the PDG to operate the DTC, the area from 400 to 4DD (at maximum)
will be used as the DTC vector table. If any section overlaps with the DTC vector table, the address of the section must
be changed.

Select [Build -> H8S,H8/300 Standard Toolchain...] to open the build options dialog box. Then select [Section] for
[Category] on the [Link/Library] page. A list of sections is displayed. Change the addresses of the sections as required.

HB8S5 ,H8f300 Standard Toolchain

Configuration : E,.-'l:++] Zgsembly ] Standard Lib;a,_.,.] CRU 4| »
|Debug j [ Cateqory : |Section j
] All Loaded Froject

@@ a g mlec Show entries for ;| Section =

+- [ Csource flle_ Address Section fdd
#-(0 Cr+ soumce fle 0400000400 PResetPRG PInPRG
-Z3 A.ssembl_l,l source.flle 0x00000800 P.CC$DSEC,CEBSECD
+-(_7 Linkage symbol file 0x0000ES30 B.R

(0000EECOD 5

Import

ik

Export

Optionz Link/Library :

-noprelink -ram=0=R -nomessage
-ligt="$[COMFIGDIR$PROJECT MAME ). map" =
< |5 -rooplinize w

All the settings are completed.

Perfom a build and execute the application by using the debugge

REJ10J2019-0100 Rev.1.00 May. 29,2009 sRENESANAS 45



Peripheral Driver Generator V.1.04 Guide Book

Publication Date: May. 29, 2009 Rev.1.00

Sales Strategic Planning Div.

Published by:
y Renesas Technology Corp.

Microcomputer Tool Development Department
Edited by: Tool Business Division
Renesas Solutions Corp.

© 2009. Renesas Technology Corp. and Renesas Solutions Corp., All rights reserved. Printed in Japan.



Peripheral Driver Generator V.1.04
Guide Book

RENESAS

Renesas Electronics Corporation
1753, Shimonumabe, Nakahara-ku, Kawasaki-shi, Kanagawa 211-8668 Japan REJ10J2019-0100



	1. Overview
	2. Using the PDG
	2.1 Creating a Workspace with the HEW [HEW]
	2.2 Creating a Project with the PDG [PDG]
	2.3 Setting the Peripheral I/O Modules [PDG]
	2.4 Registering the Output C Source files [PDG]
	2.5 Viewing the Created Functions [PDG]
	2.6 Creating the Application [HEW]
	2.7 Compile/Link [HEW]
	2.8 Execution [HEW]

	3. Setting a Build
	3.1 Specifying the Header File
	3.2 Specifying Libraries
	3.2.1 List of Libraries for Sample Projects
	3.2.2 When Using HEW V.4.02 or Later
	3.2.3 When Using Earlier Version than HEW V.4.02

	3.3 Exculding Interrupt Vector Table
	3.3.1 When Using H8/300H Tiny, H8S/Tiny, M16C/Tiny, and R8C/Tiny
	3.3.2 When Using SH/Tiny


	4. Example of Creating an Application
	4.1 Flow Chart of an Application to be created
	4.2 Setting Peripherals with the PDG
	4.2.1 Creating a Project
	4.2.2 Setting Clocks
	4.2.3 Setting Timer Mode

	4.3 Creating a Program
	4.3.1 Creating a Workspace
	4.3.2 Creating a Program
	4.3.3 Sample Programs

	4.4 Build Work
	4.4.1 Registering the Generated Filies
	4.4.2 Setting Compile Options
	4.4.3 Setting Link Options
	4.4.4 Excluding Interrupt Vector Files
	4.4.5 Preventing Overlapping of the DTC Vector Table and Sections (for H8S/Tiny)



