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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.

1

©

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

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.
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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 devel oped by calling the functions generated by the PDG.

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

(1) Setting peripheral 1/0 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 aworkspace for devel oping 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 isinstalled contains sample workspaces separately for M16C/28, H8/3687, and
R8C/13.

(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 filesgenerated by the PDG
Calling functions generated by the PDG is not the only step necessary for performing a build (or link) without
errors.
It isrequired 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 abuild in the HEW build option. The optionsto be set areas
follows:
e Path settings for include files with the —| 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.

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

REJ10J1768-0100 Rev.1.00 Nov. 28,2007 sRENESAS 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).

21 Creating a Wor kspace with the HEW [HEW/|

In this section, you use an empty workspace for the HEW, which isincluded in the PDG package.

Select [Start] -> [Renesas] -> [Periphera 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

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

o~

@ Sample Project »
","'; AP Refarence Manual
ﬁ Peripheral Driver Generator llfl Sample Project for HG_3687
","'; Peripheral Driver Generator Guidebaak llfl Sample Project for M16C_28 » Sample PDG Praject Far M16C_25
. . . . (1]
"("_, Petipheral Driver Generator User's Manual llf] 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 alater version of the HEW. In this case, click [OK] to open it.

(3 m1 6c78_campla - igh-performance Embadded Workshop - [m16c78_sampls. <] A=A
e Gt Yo Dok Bl Dobup Sehp Dok T Miedow b x

DEdd B R = 5 Detug | [DetmiEesion =l [

¢
T Dot £ Tobn Jo Frodn i Fos o ves i e st
Ready [T 0] [ ] Dofot desticp  Beadwrie 1 0 DE e
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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 isincluded in the PDG package.

Select [Start] -> [Renesas] -> [Periphera 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

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

P

@ Sample Project 3

7'; APT Refarence Manual

2 Peripheral Driver Generator Llf] Sample Project for HE_3687  »

7'; Peripheral Driver Generator Guidebook llfl Sample Project for M16C_Z8  # 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.

#d peripheral Driver Genenator - [m16c2B_sample *]

@ File(Fy Functionfld Displayi¥) Tool(T) W HelpiH) -8 x
O E B ?
$ LN EEREEEBEE d s Eaesd ¥
S = "* CPU: M16C/28 Item | Setting valus
CEU | x Divide ratio of on-chip oscilator
. Swyztem clock frequencp(Hz) 20000000
m x Selection of on-chip oscillator frequ...
. CPU main clock divider selection Divided by 1

x Selection of PLL multiplier
I Periodic value
@ Subclock Mot used
x Sub clack dividing ratio
Input frequency to sub clock oscilla...
@ Sustem clock selection Main clock.
@ Main clock Uzed
. Input frequency to main clock ozcill... | 20.000000
On-chip oscillater clock
I PLL clock
x Input frequency to PLL circuit
x On-chip ozcillator frequency

Serial
Ti x FLL frequency
;mgr x Sub clack frequency
1
Interrupt 1=
D cPu |serial | Timer | 10 | Interrupt | &0
x| = - - - = =
| Source file name | Generated Funckion name Functional explanetion of Funckions | Related item
E Mo source is generated wet, The generated sour...
=
ol &
L)
o
5l —
< >
Other Files
Ready CAP
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Peripheral Driver Generator

Section 2 Using the PDG

2.3 Setting the Peripheral 1/0O Modules [PDG]|

Thefirst thing to do hereisto set CPU clocks.
Select CPU setting from the peripheral 1/0 window.

0 peripheral Driver Generator - [m16c2B_sample *]

@ File(El Function(Ll) Display(}) Toal(T) 20 Helpit) - g%
D= HE B ?
F LN EE EE H ¥E8ssdd &
=lx Item Setting value
£ CPU N\ | 3 Divide atia of on-chip oscilater
@ System clock frequency{MHz] 20.000000
Selection of on-chip oscillator frequ.
@ CPU main clock divider selection Divided by 1
I Selection of PLL multiplier
I Periodic value
& Subclock Mot usad
x Sub clock dividing ratia
x Input frequency to sub clock ozcila...
@ System clock selection Main clock,
@ Main clock Used
@ Input frequency to main clock oseill.. | 20.000000
¢ On-chip osoillater clock
L PLL clock
L Input frequency to PLL circuit
Serial x Orechip oscillatar frequency
x PLL frequency
Timer x Sub clock fiequency
-0
Interrupt !
4D CPU |3erial | Timer M Interrupt ﬁ
ﬂ | ouree s neme | Gererated function name Functional sxplanetion of functions Related tem
£ | Mo source is generated yet, The generated sour...,
o| 3
Rl =
|
< d
Gther Files
Ready AP
CPU clock setting, [‘5_<|

System clock selection:
Sustem clock frequency:

Main clock

¥ Use as peripheral funct

Sub clock

CPU main clock divider

Intemal period:

Input frequency to main clock circit: 20.000000 42

™ Use as peripheral function clock source

Main clock, hd

20.000000 gy,

ion clock source

R
o

50.000000 1
(Mndif_u zetting ) 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 compl ete the settings.

Thenext thingto doisto 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].

> [1]

> [2]

Tiner

L0
Interrupt
4D

REJ10J1768-0100 Rev.1.00 Nov.28,2007 QENESANAS



Peripheral Driver Generator Section 2 Using the PDG

In the [Clock asynchronous SIO mode setting] dialog box, specify the items (bit number, parity bit, baud rate, etc,) and
select aserial port (UARTO, UARTY, 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 specifing a serial port.

Clock asynchronous 510 mode setting [‘S__<|

Serial port:  |UARTO - ERG register

BRG register sefting value: 129
Bit number: | 2 bit j

) BRG count source: |1 -

Stop bit: |Dne stop bit ﬂ

Baud rate: 9600 ppos Set details...
Parity bit: |F'arit_l,l dizable j 2 Q
Clock selection: |Intemal clock j Interupt enable

| J [ Permit transmit interuption
LSE first, -
MSE first selection: |LSB first j [ Permit receive interuption
CTS/RTS function: |D0 niot use CTS/RTS function j r
Motification function name: |SeriaINOtificati0nFunc
Clock pin select: | J
| Setting | Cancel

REJ10J1768-0100 Rev.1.00 Nov. 28,2007 sRENESANAS 6



Peripheral Driver Generator Section 2 Using the PDG

2.4 Registering the Output C Sourcefiles [PDG]

It isrequired 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 thefiles, select [Register file(s) in HEW project] from the PDG tool menu.

2 peripheral Driver, Generator, - [m16c28_sample *]

@ File{Fi) Function{ll) Displayiv) Rislgy] HelpiH) - |5 x
DEH BB D SeHnah
$EEBEEE o n—> hd
_C_Reqgister file(s) in HEW project(R)
ME| Sefting value Ii
CPU | Display output function list{) - abi
Serial | Place output function list in the latest state(P) ter setling value 129
= iy Setting] I Clock polarity selection
[ el -
i__=1? Lt UARTO I Reverse data logic
C @ CTS/RTS function Do not use CTSARTS fun..
@ LSE first, MSE first selection L5E first
. Parity bit Parity dizable
@ Stop bit One stop bit
@ Clack selection Intemal clock
LSS @ ERG count source fl
@ Notification function name Senalt otificationF unc
. Tranzmit interrupt Tranzmit interrput inhibit
@ Trarsit intermupt level 0
. Receive interrupt Receive interrupt inhibit
@ Feceive intermupt level 0
3 5140 intemupt
Ti x SIA0 interrupt level b
SRk @ Baudrate 5500
10 4 | | » x Moise canceller -
Interrupt =
2D CPU  Serial [Timer | VO | Interrupt | AD
ﬂ Source file name | Generated Function name | Functional explanetion of Functions Related item
E‘ CiRenesasiPDGsampletmlac_28iml6c28_sam... Boolean _ OpenSerialDriver_async_U0_pl{void)  OpeniInitislize) the appointed serial ...
B | C\Renesas\PDG|samplelml6e_28\m16c28_sam,., Boolean _ CloseSerialDriver_async_U0_pl{void)  Close the appointed serial IjF
K] E CiiRenesasiPDGsamplelmlac_28iml6c28_sam... Boolean _ ConfigSerialDriverMotify_async_U0...  Register the appointed bype of notif...  Motification f g
% — | CHiRenesasiPDGsampleml6e_28im16c28_sam... Boolean _ SetSerialFormat_async_U0_plivoid) Change serial setting Bit number, 1 g
C\RenesasiPDG samplelmlte_28im16c28_sam... Boolean _SetSeriallnterrupt_ssync_U0_pl(void)  Set up serial interrupt Transmit inke s
< ¥
Clock asynchronous 510 mode [ 1

Note:

»  Once the source files generated by the PDG are registered in the HEW, you cannot cancel their registration via
the PDG. Cancel the registration viathe HEW, if necessay.

» Make sure that the CPU group selected for the HEW workspace is the same as for the PDG project before
registering the source files.

REJ10J1768-0100 Rev.1.00 Nov. 28,2007 sRENESAS



Peripheral Driver Generator Section 2 Using the PDG

25 Viewing the Created Functions [PDG|

The application is created by calling the functions created in section 2.3, Setting the Peripheral 1/0 Modules. Available
functions are listed in the source display window.

0 Peripheral Driver Generator - [m16c2B_sample *]

ﬁ File(F) Function(U) Display(¥) Tool(T) W) HelpiH)
O E B =] 2
= = 2.5 WaY = B ME e
LN EEE EEE d 8RB E8EE ¥
|2l =" Serak M1GC/28 Jtem Setting value []
CP.U | Clock spnchronous 5101 @ Sit rumber 2 bt
Serial | = !imls‘ as.yn::hronous S0 @ CRG reqister setling value 129
= etting I Clock polarity selection
o el
i’__ = ? ’Ag UARTO x Reverse data logic
C @ CTS/ATS function Do notuse CTS/RTS fun..
@ LSE first, M3B first selection L5B first
@ Paity bit Parity dizahle
@ Stop bit One stop bit
@ Clock selection Internal clock
S8 @ EBRG count source f
@ Notification furiction name SenalMotificationFunc
. Transmit interrupt Transmit interrput inhibit
@ Trarsmit intermrupt level 0
@ Receive intemupt Receive interrupt inhibit
. Receive interupt level 1]
x S1A00 interrupt
Ti x S1A0 interupt level b
S @ Baudrate 9600
10 q | | v I Moiss canceller -
Interrupt —
5D CPU Serial |Timer | IO | Interrupt | AD
ﬂ Source file name __——— | Generated function name | Funciona Explameterakfunctions | Related item
E C:\Reng sample\mi6c_2&8mléczs_sam... Boolean _ OpenSerialDriver _async_U0_pivoid)  Openilnitialize) the appointed serial ...
B | CAREnesas\PDG|samplelmi6e_28iml6c28_sam... Boolean _ CloseSerialDriver_async_U0_plivoid)  Close the appointed serial IjF
B f Ci\Renesas\PDG|sampletmlée_Z8\ml6c2s_sam... Boolean _ ConfigSerialDriverhotify_aswnc_IU0...  Regisker the appointed bype of notif...  Motification F g
% _*C%R\enesas'l,PDG\sample'l,m16:_28'I,m16c28_sam... Boolean __SetSerialFormat_async_U0_pl{void)  Change serial setting Bit rumber, 1 g
[ as\PDG sampleimltc_28\ml6c28_sam... Boolean _ SetSeriallnterrupt_async_UO_pl{void) Set up serial interrupt Transmit i
3
Clock asynchronous SI0 mode [/ 1
Ready
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Peripheral Driver Generator Section 2 Using the PDG

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

0 peripheral Driver, Generator, - [m16c28_sample *]

Setting(3). ..
&
Reqister Filels) in HEW project(R)
Setting value IL
isplay output Funckion list(D} : Tht
ce output function list in the latest skatelP: fer seling value 129
= (Sdie)y Clack palarity zelection
gg UARTD § Fieverze data logic
@ CTS/RTS furction Do ot use CTSARTS fun...
@ LSE first, M5B first selection 5B first
@ Paity bit Parity dizable
. Stap bit One stop bit
@ Clock selection Intemal clock,
AETHE @ ERG count source f1
@ Motification function narme SerialNotificationFunc
. Tranzmit interupt Tranemit intermput inhibit
@ Traremit intermupt level 1]
. Receive inteript Receive intermpt inhibit
@ Feceive intermupt level 1]
x 5170 intermupt
Timer x 5170 interrupt level b
@ EBaudrate 9600
170 4 ‘ | . x Moise canceller -
Interrupt =
D cPU_ serial |Timer | 10 | intemupt | a0 |
ﬂ - Source file name | Generated Funckion nare | Functional explanetion of functions Related item »~
c | C\Renesas|PDGYsampleiml6c_Z8im16c25_sam... Boolean _ OpenSerialDriver_async_U0_pl{void)  Open(Initislize) the appointed serial ...
% | Cr\Renesas\PDG\samplelml 6c_28\m16c28_sam... Boolean _ CloseSerialDriver_async_UD_pl(vaid)  Close the appointed serial 1{F
= E CiiRenesas\PDEsamplemi6c_28iml6czE_sam,.. Boolean _ ConfigSerialDriverMaotify_async_U0...  Register the appointed type of notif,..  Motification E
& | —| C:\Renesas|\PDG|sampletml6c_26Ym16c28_sam.., Boolean _SetSerialFormat_async_U0_pi{vaid)  Change serial setting Bit number, + g
Ci\RenesasiPDE)samplelmlbc_28\m16c26_sam... Boolean _SetSeriallnterrupt_async_U0_plivaid) Set up serial interrupt Transrmit inte s
< >
Clock asynchronous 510 mode / 1
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Peripheral Driver Generator

Section 2 Using the PDG

2.6

Creating the Application [HEW]

The application is created by using the HEW.

fﬁ. m16c28_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.c
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 seria port, call the following function:

__StartSerialSending_async_UO_p1()

//Failed to send

if(__StartSerialSending_async_UQ_p1(15,(unsigned int *)"hello PDG World") == 0)
printf("False\n");

REJ10J1768-0100
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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 abuild is performed while the HEW isinstalled 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, or
[ib\R8C_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 seriesis used, errors may occur
during updating dependency information. Use version 5.42 or another method of specifying libraries.

All the development work is completed.

REJ10J1768-0100 Rev.1.00 Nov. 28,2007 sRENESAS 11



Peripheral Driver Generator 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";

__OpenSeriaDriver_async_UQ_p1(); /nitializes UARTO
__StartSerialSending_async_UO_p1(3, (unsigned int *)BUFF); //Sendsto UARTO
__PollingSerial Sending_async_UO_p1(); /[Polling processing

__PollingSerialSending_async_UOQ_p1(); //Palling processing

(2) Usethe PDG to register the generated source files in the HEW.
(3) Performabuild.

e  Executing the smulator

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

<+ File  Edt ‘iew Project Buid Debug Setup Toals Test ‘Window Help _la %
> |
g S = ™ M S |DEbug j@u‘ ig
| 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 {
3] __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 ’IlE'pendanc\s - 30 -
d | |Z o
N & || O B = mlBe23 sa..

x|
L

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

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

[1]
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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,
[ 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.

REJ10J1768-0100 Rev.1.00 Nov. 28,2007 sRENESANAS
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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\m16¢c_28\m16¢28 sample\debug\m16c28 sample.x30
(Thisfile may automatically be downloaded after a build by following the steps [1] to [3].)

1% m16c28_sample - High-performance Embedded Workshop - [resetprg.c]
+0+ File Edit View Project Build WeE0GN Setup Toaols Test Window Help =

Ddd S8 e vl | R |Debug | [sessionM16C_REC_Simul: ~ | %
E g ¢ Debug Settings... P Lo e | 5F B W R E BE R =R
x| | | £ reset cru
. _ SetSe a _
_Setﬁei 2o =
_ Start§ /] Reset Go shift-+F5 |
_ Stantg - /4 initialize heap j
_ Sitop5 =3 Free Go
_ StopS Ty IO
feactar o =t Go To Cursar // initialize standard I/0
heap.c T, Set PC To Cursor
initsch o Run... T *)0: #/ initialize FE registe for debugger
@ intprig.c . Display PC ChrShife+Y ff call main routine
mi6c28.
™) stepIn F11 // call exit
=13 Download me ﬁ; Step Oyer Flo
[ mie2e. ¥ Step ot Shift+F11
23 Dependzncie {3 Step Qu !
cregdef.| Step...
heapdef. Step Mode 3 £/ dinfinite loop
initscth
mi16c28
rapi_sif_r— o
reselpra. Initialize
SeralFur P
[Z1 k7R T
la [ g
@, @ <« Save Memory...
x| 5 =
TRE ] g e
- Download Modules ]
Eort: UARTO Log Fil Unlnad Modds N Connected
Number | ————+-————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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Peripheral Driver Generator Section 2 Using the PDG

[5] Click the reset button.

m16c28_sample - High-performance Embedded Workshop - [m16c2B_sample.c]
<+ File  Edt ‘iew Project Buid Debug Setup Toals Test ‘Window Help

O || v &

|Debug | [SessionM16C_REC_Simuk ~ | &

B 0§ 2 v GEroane A EEEDEFREEN DR EIEIEE:
x
5] __Closet | = &
] _ Config
¥ _ Opent Line S.. 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 GROUP  :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. 19 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] Set abreakpoint at the place where exit(0) is called in resetprg.c.

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

exit(0); /1 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 w [E)ime e I
X
] _ Closet « | B &
] _ Config -
¥ _ 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 /4 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
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Peripheral Driver Generator Section 2 Using the PDG

[8] Makesurethat “PDG” isdisplayed.

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.

31

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 thedirectory of thereference header file (using -1 option)
e Setting for linking API libraries (using—L option) *
* 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 — option.

<sample.c>
#include "m16¢28 sample.h"

void main(void)

{
__OpenSeriaDriver_sync_U0_p1();
__ConfigSerialDriverNotify_sync U0 _p1();
__ SetSerialFormat_sync_UO0_p1();
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Peripheral Driver Generator Section 3 Setting a Build

(1) From the build menu, select “Renesas M16C Standard Toolchain...” for M16C/Tiny and R8C/Tiny, or select

“H8S,H8/300 Standard Toolchain...” for H8/300H Tiny.

HB5 HB/300 Standard Toolchain

Configuration : C/C++ lAssemny] Linka’Lihraly] Standard Librar_l,l] CRU 4] *
|Debug ﬂ Category ;| Source hd

= @ All Loaded Projects Sl i (-

-3 C saurce fle ||nclude file directories
+-[_7 C++ source file
+- [ Aszembly source file

=l
-0 Linkage symbol fle . |
[
[ |
|
[btsv=

> 1]

Options CAC++:

-cpu=300HN -object="$[CONFIGDIRN$FILELEAF).ob"
-debug -niolizt -chgincpath -nologo

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

[1] Click [Add..].

(3) Specify the directories containing include files.

Add include file directory

Belative to:
|Eust0m directon j Cancel
Cirectony :

|| Browse...

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

o Relativeto: HEW installation directory

¢ Sub-Directory: Directory name

For M16C/Tiny or R8C/Tiny, select and enter the followings:

o Relative to: Custom directory

o Directory: Directory name

(4) Closedl the dialog boxes to compl ete the settings.

REJ10J1768-0100 Rev.1.00 Nov. 28,2007 sRENESANAS
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3.2 Specifying Libraries

321 List of Librariesfor 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.

CcPU Directory Library File Name
H8/3687 |lib\h8 3687 rapi h8 3687.lib
R8C/13 lib\r8c 13 rapi r8¢ 13.lib

M16C/28 llib\m16¢c 28 rapi m16c 28.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 libraries are linked.

Priority | ne30iib. b
high C:hRenezas \PDGAWBVATES Tinghrapi milGe 2306

(1]

Pricrity
i

oK | Cancel

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

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

When changing the priorities, select alibrary and click the buttons marked with [1]. A library with higher priority is
listed higher.
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323 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, or select
[H8S,H8/300 Standard Toolchain...] for H8/300H 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

EBuild Multiple...

Clean Current Project
Clean All Projects
Update All Dependencies

Stop Toal Execution Chrl+Break
L

Include/Exclude Build

Build Phases...

Build Configurations...

Linkage Order...

Generate Makefile...

__StartSerialSending_asy
__StopSenalReceiving_a:
_ StopSenialSending_asy

T @pe [BTe | dn | BTest |

Heioraiar|fudt|o|=d|?

¥

Find in Files Wersion Control

[efaultt desktop | = = [or |

(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.

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-

E@ 18c 13 . -
[ C source fle Library fil=s -
[#-[C] Assembly source fil [-L -LD] Specifies drectory of [Bramy and

library file to be referenced :

< —
Path [ File [ _ et |
Bemove |

F =

Up  Down
[-E] Specifies start address
of absolute module : I
Options Link :

-L "rBclin’ -G M5 -0 ~|
"$CONFIGDIR)$PROJECTNAME).#30" -ORDER —
data_SE=0400bss_SE.data S0 bss 50 data_ME bss M

|

QK I Cancel |

<_| 111 ] i,

Select [Library files] ([Library files] for H8/300H Tiny) for [Show Entries For] and click [Add].
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(3) Specify the directory containing the API libraries.

5§3 rBc_13 - High-performance Embedded Workshop

Filz Edit View Project Build Debug Setup Tools Test Window Help

Dedd|&|tmr|r HE;. = H|§§£ i #4  |[Debug =] | [Defautzassion s ‘
=l

x|
ER=] -
=-IE 813
= 3 € header fils
[ @c_13pioih
- RN (2 a5 14 16C Standard Toolchain
© - [g) TimeFuncs_Timer_Ti_pi
= 3 Csourcefie Configuration C | fssembly Link | Librarian | Lme | ATOS | C41 ¥
i 3] _ CloseSerialliriver_asyr
__ ConfigS eraDriverNatify [petug | cotegen Trput =
—LreateTime_T#_pl o W Show Entries For
_ DestioyTimer_T_pl © =) 2
__DisableTimer_T_pl.c " S Csoucefle [Uibray files |
EnableTimer_TH_pl.c ) 7 7 \
_ _TH_| (1 Assembly source fil: | [ LD] Specifies diectory of rary and
__OpenSerialDriver_zsyric }ihraly l]ile f:i';;;:::;:g I 2 ‘ Library directory | [1]
__PoliingSenialR eceiving_ = i I __L\brary file
_ PolingSeialSending_a< | =l 15
__SetSeriaFomat_async. 18clib Remave |
_ SetSeralnterupt_asyn
_ StatSeriaPeceiving_at x| *
__StatSerialSending_asy Up  Daopn
2 eneheceimd [£] Speciies start addiess
__StopSernialSending_asy absolitE gt
vectone
Sen e Options Link
B ety W L "taclib’ G M5 -0 ~
B = “${CONFIGDIR MPROJECTHAME) 530" ORDER =
Epr. [ ETe. [ adn. | Bl Test & - || |deie SE=0400bss SE dala SO.bss_SO.date NESss M o
Holoralat|2t|e|=d oK. Cancel
3
‘ersion Control
[T 2| 3| F7| Default! deskiop | s [

Diirectom

Browsze. . |

Relative to: Select [Custom directory].
Directory: Specify the directory containing the API libraries.
Example) C:\Renesas\PDG\ib\M16C 28

For H8/300H Tiny, specify the directory name and liblary file name.
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(4) Specify the library name (For R8C/Tiny, M16C/Tiny, and M 16C/60).

c_13 - High-performance Embedded Workshop.

t Buld Debug Setup

Tools: Test Window Help

o
o

IR

H% B [ T S |H?‘f 4 g4 % |[Debug

LI | | DefaultSession

daw

o &

4|

4] _ ClozeSeralliiver_asyr

s s 1

__Configs erisiDriveratify

%] __CreateTimer_TH_pl.c

__DestroyTimer_T#_pl.c

__DizableTimer_Tx=_pl.c

2] _ EnableTimer_T¥_pl.c

] _ DpenSerialDiver_async

4] _ PallingSenalReceiving_
¥ _ PalingSerislSending_a |

__SetSeralFormat_async,

| __SetSenallntermupt_asyn:

_ StatSenalReceiving_a:

4] _ StatSenialSending_asy

I

- |&] _ StopSenaReceiving_a:

- [&] heapc

E] SenalFuncs_aspne_UU0_p
|=] TimeFunes_Timer T _pl
C source file

<]

__StopSerialSending_ssyl

-l

Selislis

T ivibort

o]

T @pr. [ETe. | | B Tesl

_—’,‘jm of Al

At (21 81|2 |B W

i
comE -
1= Be_13
=3 T header file
H ~[2] Be_13projh

Renesas M16C Standard Toolchain

Input

Configuration B
m Category
=1 5] All Loaded Projects Show Entries For
ER Y 6ic 13

| Assembly  Link iLiblananl Lme | ATOS|C4l*

(3 C source file [ Library fies

- [ Assembly source file

[-L LD] Specifies diectory of firary and
library file to be referenced

Path

| File

Options Link

B [E] Specifies start address
of absolute module

18l

=

Up  Down

I—

-L "rAclib’ -G -MS -0
"$HCONFIGDIR N(PROJECTMAME) x30" -ORDER
data_SE=0400.bss_SE.data S0.bss 50.data_NE bss M

EWE

Bemove I

oK. Cancel

Find in Files )\Ma[m )\ Test)\ “wersion Control

\Defaultl desktop |

~ ms T

(2]

Select [Library fil€].

Set library file

L

Cancel

(3]

Example) rapi_m16c28

v

(3]

Enter the name of the peripheral AP library file to be used.

(5) Closedl the dialog boxes to compl ete the settings.

324

Exculding Interrupt Vector Table

The PDG creates an interrupt vector simultaniously.
Since another interrupt vector is created when aworkspace 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.

(Do not add the .lib extension.)

Note that when HEW V.4.02 or later is used, the interrupt vector is automatically excluded in the PDG.
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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 M 16C/28.

Start

\4
A

No

10 ms passed?

1 s passed?

LED blinks
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4.2 Setting Peripheralswith the PDG

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

Project new f'5_<|

—FrojETt fame:
M1EC2A

—_—
| (1]

=B‘T1_'I;L,\u|y.
|c:\renesas'\F’DG_pmi'\M1 ECZ28 Ref... [2]

Type af LD
Series:  |M16C/Tiny

Group:  |M16C/28

L L L
@

Tppe No:  |M30280F5

ROM capacity: 49K+AK bytefs)

Fi&M capacity: 4K bytefs) | —> [4]

[].4 | aticel |

[1] Enter aproject 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 adirectory to store the project filein.
By default, adirectory with the same name as the project is created under c:\renesas\PDG_prq;.

[3] SelectaCPU.
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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422 Setting Clocks

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

CPU clock setting g|
[ Systern clock selection: |F'II clock ﬂ ]

Syztem clock frequency: |

-

20000000 4y,

Ll kL] L

Pl clock.
v |lze az perpheral function clock source

|nput frequency to PLL circuit; |

10000000 411

[ Selection of multiplication: |Multiplied by 2

[~

)

FLL frequency: |

20000000 42

Sub clock

[ Use a3 peripheral function clock sounce

I

[ CPU main clock divider |Divided by 1

[~

LI\ %

Internal period: |

50000000 g

> [1]
> 2]
> [3]
> [4]
> [5]
» [6]

- - |
Modlfysettmgh Cancel |

[1] Select[PLL clock] inthe [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.

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

0 peripheral Driver Generator - [M16C28]

@ FilefE)  Functionil) Display(\) Toal(T) Wi Help(H)
O EE %
= RN B EE d 2228888 &
HEN = o CPU: M16C/25 Item Setting value
CPI t‘ Setting W
1 Serial @ Svster clock frequency(iHz) 0.000000 »
N Ti ~ . > 1
1mer x Selection of on-chip ozcilator frequency [
) @ CPU main clock divider selection Divided by 1
£ . Selection of PLL multiplier Multiplied by 2 ~
9 J. PemodE vaE » [2]
@ Subclock Mot used
VeV I Sub clock dividing ratio
e
x Input frequency to sub clock ozcillation circuit
. System clock selection Pl clock
I Main clock

x Input frequency to main clock oscillation circuit

I Onchip oscillater clock
@ FLL clock Used

. Input frequency to PLL circuit 10.000000
x On-chip oscillator frequency
Ao - @ FLL frequency 20.000000
TN J x Sub clock frequency
10
Interrupt l=
A-D CPU |Ser\a\ ] Timer ] WO | Intarrupt ] AD
x| - "
| Source file name | Generated function name Functional explanetion of functions | Related ite
E No source is generated yet, The generated sour...
=
2| @
5
Bl —
El—
< 3
Other Files
Ready CAP

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

(1] €=

Timer type: | AD - ]

[Dpelation during initialization: | Operation start

(2] <«

Cournt zounce: | fa

=

[3] 4—] Perind:

1000.000000 rnicrc]sec.

T

Result of calculation

The values in thiz frame are zet.

Period:

Frequency of count source: 2500000 WHz | Interuption: [ Enable Underflaw intermaption

=

[ Timer output:

|Pulse iz not output

1000.000000 s sec
(Evor: | 0000000 )

Setting walue:

imer setting value

2493

[ Gate function:

|DD not uze gate function

[v ;ﬁ;‘gﬁg;‘a@"safaﬁ;aa;ag@ﬂ [!Ml ] Cancel |
\ \

— > 4]

— > [9]

> [6]

\
7

Select [AQ] asthetimer.
Select [f8] for the internal count source.
Specify the counter value as 10 ms.

Click [Setting] to complete the settings.

\
8]

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.

@ File{E} Function{l) Display(¥) Tool(T) Wi HelpfH) - || %
Led E B ?
s 2% B2
] = Timer: M16C/28 Item Setting value
CED = Timer m?de @ Timer count souice i
Serial = T Setting! @ Period 1000.000070
Tiner = Timer type: A0 @ Operation During inltialization Operation start
i ey i@ Timer spting value: 24... @ Underflow interruption Underflow interruption dis...
% ez, Event G modd @ Underflow interruption furction name -
L3 & Pulse width modulston mode @ Underflow intemuption prinrity level [
&5 Pulse period measuement mode x Overflow intsrmuption
VLY %y Pulse width measurgrent mode I Dverflow intermuption function name » [1]
i
ask) Input capture made I Dverflow intemuption priority level
2y Dutput compare mofle @ Timer output Pulze is not output
x Clock. output function
I Buto reload function
I Contral to write to timer
. G ate function ['o not use gate function
. Count Saurce Frequency 2.500000
ot
10 q D
Interrupt
2D CPU ] Serial Timer [0 | interupt | AD \
ﬂ Source file name ‘ Generated function name: Functional explanetion of functions | Relaked
E c:\renesas\PDG_profiM16C28\ Timerl__CreateTi... Boolean _ CreateTimer_TAQ_pl{woid) Create Himer mode setting Gate ful
S |ci\renesas\PDG_projiMi6C28 Timer_EnableTi... EBoolean _ EnableTimer_TAD_pl{void) Timer mode operation control (Cper... g
5 E ci\renesasiPDG_projiMi6C28\Timer)_ DisableTi,., Boolean _ DisableTimer_TAO_pi({void) Timer mode operation control (Cper.., i Lad [2]
E ——| ci\renesas\PDG_prof\M16C28\Timerl__Destrov... Boolean _ DestroyTimer_TA0_pi{void) Deestroy timer mode é
cilrenesas\PDG_projiM16C281 Timer TimerFuncs. .. Prototype declaration file of generat...
< »
k Timer mode /L
Ready

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 arelisted in[2].
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4.3 Creating a Program

A program is created with the HEW.

431 Creating a Workspace

Welcome!

etene

a F H oy y
| G _iCreate a new project workspacel Tance] ]

" Dpen a recent project workspace: Adrministration...

| [

|

o

j " Browse bo another project workspace

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

v

[1]
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29



Peripheral Driver Generator

Section 4 Example of Creating an Application

New Project Workspace

Projects

v

(2]

- Workspace Mame:
F'r0|cl T}Ip |m1 Bc_timer
i i [oF: rtup Application >F'roiect Mame:
@ Empty dpplication < = T
Y& Import Makefile s Bt
G Library Directorny: \ [3]
} Debugger only - 16T Simulat |C:\W0rk8 pacetm Bo_timer Browse...
CPU tamiy
< [m1ec | > [4]
| Toolchain—
Y T > B
< | =
Froperties...
QK | Cancel
[2] Select [C source startup Application].
(When using an assembler startup, select [Application].)
[3] Enter aworkspace name.
Here, [m16c_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 ; o
> [6]
‘which
project?
CPU Series:
> [7]
> [8]

If there is no group [o be selected,
select the "CPU Group" that a similar to
hardware specification or select "Other'’,

<Back || MNews> |  Finish |

Cancel |

[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]

.0+ File Edit Wiew Project Buld Debug Setup Tools Test Window Help -8 %
Dedd S # - R |[Debug | | [Defaitsession Bl
| x|
= g mibo_timer Lip—T$-"Soue |
5[ m16c_timer 1 T T T e e T R T
& H IS o
3 ¥* FILE imléc_timer.c i
4 * DATE :Fri, Wov 16, 2007 L7 # 1
s ¥* DESCRIPTICN :main program file. L
& ¥ CPU GROUP 128 g
7| fe o
& /* This file is generated by Renesas Project Generator (Ver.4.5). *7
9 [ k= o
cstartdet h 10 TR R AT E TR E RN RN TEEATANEEARAAEERTIERETRASEIRTRERTTRERETETEEEEYR)
nitscth 11
tesetpg.h 12 0id main(void)
+#28h 13 ¢
typedsfine.h 14
is i
16
! ;H
| ] 1 L
@@= 25 e timere
x|
|
< | -

Build }, Debug Find in Files Macrn j, Test Wersion Conkrol

Ready T3] | [Defaultl desktop  [Read-write 1/16 1 s

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

A0 peripheral Driver Generator, - [M16C28 *]

2 Help(t)

EE = &

e

2

¢33 |nput capture mode
h Output compare mode @ Timer output
x Clock output function
x Auto reload function
I Contral to writs to timer
@ Gate function

@ Count Source Frequency

2l =77 Tmer 60720 ltem Setting vaue

Gl = Timer mode @ Timer count source g
Serial = Ty Sstting @ Peicd 1000.000000
Timer =88 Timertype: 40 @ Operation During initslization Olperation star

. e i Timen setting value: 24 @ Underflow intenuption Undetflow intenuption dis.
£ £ Event counter mode @ Underflow interuption function name 3
£ €23 Pulse width medulation mode @ Underflow intenuption priority level ]
¢4 Pulse period measurement mode 3 Overflow intenuption
Pulse width measurement mode M Overflow intenuption funclion name
i M Overflow intenuplion pricrity level

Pulse is not utput

Do ot use gats function
2 500000

= -
1
10 “ ‘ D
Interrupt
A-D CPU | Serial  Timer |0 | Interupt | AD
ﬁ Source file name [ Generated function name Functional explanetion of functions | Related
E‘ cirenesas\PDG_projiMLEC2E1 Timer|__CreateTi... Boolean _CreateTimer_TAD_plivoid) Create timer mode setting Gate ful
& |ciirenesas\PDG_projiMLeCzaTimer,__Enabls Boolean __EnableTimer_TAO_p1(void) Timer mode operation control (Oper..,
5| @ [cilrenesasiPDG_profiM16C2a|Timer| _Disable Boolean _ DisableTimer_Ta0_p1{void) Tirner mode operation control (O 2
£ | —| citrenesasPoG_projiM16C28iTimer|_Destro Boolean __ DestroyTimer_TAQ_p1{vaid] Destroy timer mode £
ci\renesas\PDG_projiM16C2E) Timer|TimerFuncs. . Protatype declaration file of generat...
< >
Timer mode |
Ready

By clicking the button, Excel is launched and the functions are listed.
Note that since the extension of the output filesis.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

DEH2SRY (4 BR S o-o- &= & 4 5 BHwe - 3. B[ E %
|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
W4 r [l M16c28 |4 ﬂjJ
Ready 1 ! B B 7 I B

The figure above is the displayed Excel data.

REJ10J1768-0100

Rev.1.00 Nov.28,2007 RENESAS

32



Peripheral Driver Generator

Section 4 Example of Creating an Application

4.3.3 Sample Programs

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

#include "sfr28.h"
#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)
#definePLL_WAIT_1MS 10000 /* 1msec @10MHz */
#definePLL_WAIT_CNT 20 /* 20msec */
void main(void)
{
int  counter = 1SCNT,;
int  onoff =1,
unsignedint i,j;
/* PLL clock setting */
prcr = 0x01; [* protect register off */
cm2 = 0x00; [* system register2 Initialize */
cm07 = 0;
cml & = Ox3f;
cm06 = 0;
plcO = 0x11; [* 2 multiplying */
pm20 = 0; [* 2 wait */
plcO7 = 1; /* PLL operation */
for (i =0;i < PLL_WAIT_CNT; i++) { [* about 20ms wait */
for (j =0;j <PLL_WAIT_IMS; j++){ /* Main clock 10MHz */
}
}
cmll=1;
prcr = 0x00; [* protect register on  */
prcr = 0x04; [* protect register off */
pacr = 0x03; [* 80pin type*/
prcr = 0xQ0; [* protect register on */
\A
[1]
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33



Peripheral Driver Generator

Section 4 Example of Creating an Application

/* timer setting */

[* timer start */

[* 10ms? */

[* 1s?*/

p0=0xf9; /* LEDlon*/

p0=Oxff;  /* LED1 off */

[1]
\A
p0 = Oxff;
pl = Oxff;
pdO = Oxff;
pdl = Oxff;
if( _ CreateTimer_TAO pl1()==TRUE )
{
if(__EnableTimer _TAO_p1( )==TRUE)
{
while( 1)
{
while( (talic & 0x08) ==0);
ir talic=0;
counter--;
if( counter ==0)
{
pl = Oxfe;
if( onoff )
else
onoff A= 1;
counter = 1SCNT; /* counter reset */
}
}
}
}
return;
}
[* end*/
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4.4 Build Work

In order to perform a compile/link after completing coding a program, the following steps are required:
e Registering the files generated by the Peripheral Driver Generator in the High-performance Embedded
Workshop.
e  Setting the options necessary for a compile (specifying the header file include destination)
e  Setting the options necessary for alink (specifying Renesas Embedded Library)

441 Registering the Generated Filies

Y ou will register the files generated by the Peripheral Driver Generator in a workspace of the High-performance
Embedded Workshop.

4 peripheral Driver Generator, - [M16C28 *] E|
@ File(F) Function{ll) Displav(y) WLy Help(H) -8 x
TE 3 Settingis). ..
el BB EE e
T oy o
ey T R
— Register file(s) in HEW projeckiR)
x Setting value
= xl : s
CPU Display output Function list{D) Timer count soUIce i
Serial Flace output Function list in the labest state{P) Period 1000.000000
Timer i S8+ T_|mer.t_|,|pe: AD_ @ Operation During initialization Operation stark
9 e 5@ Timer setting valug: 24... @ Underflow interruption Underflaw interuption dis...
£ 5] Event L modg @ Underflow intermuption function name
@ &) Fulse width modulation mode @ Underflow interuption priority lesel i}
& Pulse period measurement mode x Ovesflow interruption
e &y Pulse width measurement mode x Overflow interption function name
i = : =
e Imput capture mode I Dverflow interuption priority level
¢ Output compare mode @ Timer cutput Pulze is not autput
3 Clock output function
I uto reload function
I Control to wite to mer
@ Gate function Do ot use gate function
. Count Source Frequency 2500000
Pl
nterrupt
2T CPLU | Serial  Timer |0 | Intarrupt | AD
ource file name enerated function name unctional explanetion of functions elake
ﬁ S Fil G ted functi Functional explanetion of functi Related
E‘ c\renesas\PDG_prof\M16C28) Timer,__CreateTi... Boolean _ CreateTimer_TAO0_pl{vaid) Create timer mode setting Gate fun
% |cirenesas\POG_projfiM16C28 Timerl_EnableTi... EBoolean _ EnableTimer_TAD_p{void) Timer mode operation control {Oper...
] E cirenesasiPDG_projiM16C28, Timer|_DisableTi... Boolean _ DisableTimer_TAQ_p1(void) Timer mode operation control {Oper... g
E — | ctlrenesas\PDG_profiM16C28\ Timer__Destrov...  Boolean _ DestroyTimer_TAD_pl{vaid) Destroy timer mode g
ciirenesasiPOG_profiM16C28) Timer| TimerFuncs. .. Prototype declaration file of generat. ..
h.S >
Timer mode [/ _

Select [Tool] -> [Register file(s) in HEW project].
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PDG X

When the work zpace is being opened with HE', the source file thus generated iz regiztered in the active project.
' When no work space is opened with HEVW, the generated source file iz 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.

Do you really want to start zource file registration’?

Yesly) ‘

The dialog box will appear asking whether to register the files or not. Select [Yes].
The fileswill 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 isused, 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

Frioity
high

Pricirity
o

Set the priarity in which order libraries are linked.

niz 300k lib
C:hrenezaz\POGENATBC_Tirwrapi_mlBo_28.lib

k. | Cancel

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

PDG

L] E The source file has completely been registered.,
L

3
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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"
/lthis header file must be included.

#define_1SCNT (1000/10)

//When the functions generated by the Peripheral Driver Generator are used,

Compiling source files that includes this header file requires to specify its directory.

% m1 6c_timer - High-performance Frk--4- 2 Wrlehgp - [m16c_timer.c*]

<% File Edit View Project RGN Debug Setup  Tools  Test  Windo®
DEeddg 8 Renesas M16C Standard Toolchain. .. iy ﬁ-

B B [Debug | [Defaulession =]
| 5% Build E18 Ch+F7
=163 mlBe_timer 4 Build E7 |
Z : o i A R A R R A AR AR AT R A A GRS
I@ m16c_timer Build all 4 =
=13 C header file ) ] =
(] MigC2p  Buid Mutiple... _timer.c iy
Q TimerFune Clean Current Project Now 16, zZ007 w/
=1-{3 C saurce file Clean All Projects program file. =
*
—Create] Update All Dependencies /
__Destroy L
__Disable erated by Renesas Project Generator (Ver.4.8). i
_ Enable] %
Inchide/Exclude Buld R R L P T e
Build Phases...
Build Configurations. ..
Linkage Order. ..
=23 Dependencies e I
satatdet | Genarats Makefils. ..
initsck.h —_ 10)
rapi_timer_rr 13 #define PLL_WAIT 1M3 10000 £* lmsec B10MHz */
resetpra.h zZ0 #define PLL_WAIT CNT 20 /¥ ZOmsec */
sh28.h z1
TimerFuncs. 2z oid main(void)
typedefine.h 23 { AIL‘
d »
| | 3] I |
N &. £, e B <5 milBc_timer.c*
=
o
< >
Build /ﬂ Debug )\ Find in Files )\ Macra )\ Test )\ Wersion Contral f
[T EZ| EZ| FF [Defaultl deskiop |Read-write 7678 JIE]

Select [Renesas M16C Standard Toolchain...] from the HEW build menu.
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38




Peripheral Driver Generator Section 4 Example of Creating an Application

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 specify up ta 8 directories : \
Add.. > [1]

Optionz C;
-¢: fitifa -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.
Thisisaproject directory created by the PDG.

Click the [OK] button to complete the settings.
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4.4.3 Setting Link Options
When HEW V.4.02 or later isused, 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*
[Debg Faym==m s
=3 All 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.

| s 5 [oehe =

| DefaultSession

| 5. Source

&

/* FILE

Configuration

]Debug =

(G AllLoaded Proects

-1 Csource file
(20 Assembly source file

Fommm || [
-5 mi6c_timer 1
= 23 Cheader fie 2
(=] M1BC28R 3
[=] TimerFuncs, 4
= 4 C source file 5
_ CreateTin &
_ DestioyTi 7
__ DisableTii 8
| _ErableTir
fvectar.c 10
[&] heap.c i1
iitsct.c i
] intprg.c bES;
miBe_timer. als
resetprg.c 15
== Dependencies 16
cstartdef.h
initsct b
rapi_timer_m
resetprigh
shiz8h
TimerFuncs,
typedefine. h
4| | vl <
) e B

imlée timer.c

Renesas M16C Standard Toolchain

C | Assembly Link | Librarian | Lme | ATOS | 4| ¥

Categon: o =]
Show Entries For

IL\brary files _VJ

[-L -LD] Specifies directory of library and
library file to be referenced

R TR R R AT AT AT AT AT IR AATATARARTATARAGTATAAMANANAAATNINERAARAR AR AR

=
=
=
i
o
&
=
=

LA T

1
Library dirsctory
Library file

Path File
30l

Bemove
2 ¥

—

B [-E] Specifies start address
of absolute module

Dpfions Link
L "ne30lib” G M5 D

'${CONFIGDIR|\HPROJECTNAME]#30" ORDER
data_SE=04001 bes_SE,data_50.bss_50.data_ME.biss_M

3N

— [1]

oK Cancel

+ [\ Build 4 Debug i FindinFies }, Macra A Test  “ersion Control [

[T FE| FF| F| [pefaulti desktop

|Read-write

16i16 I

IN5

Select [Library directory] from [1].

Set library file directory

Relative to

|Eustu:-m directory

Directony

|E:HrenesasHPDGHIinM1

BC_Tiry

o |
Cancel
[es. |

] Browse. ..

Relative to: Select [Custom directory].
Directory: Specify the directory that contains the APl 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 :

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

Cancel

Enter the library name, “rapi_m16c_28." (Do not add the.lib extension.)

444 Excluding Interrupt Vector Files

Creating aworkspace 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.

&3 m1 bc_timer - High-performance Embedded Workshop - [m16c_timer.c] E|@|E|
<+ File Edit View Project Bulld Debug Setup Tools Test ‘Window Help = |||
DeE @ | - & |Debug ~| |[DefaulSession | 5
lx
B r T — line | 5 Souce |
= @ m16c_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++) ! 47 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 =/
rapi_ti add Fils. . e r = 0x03; /% B0pin type 7/
resetp r = 0x00; /% protect register on T/
shopp DEmnuE Rl Eooxzz:
Tt eyl Buid intprg.c |_oxtL:
typed = Oxff: f
feCenkia »
4 ‘ B »
FE [ E o configwe view..,
ﬂ Show Differences...
v Allow Docking
Hide
Properties

Build j Debug Find in Files Macro p Test Wersion Control

Ready [ (2| | 7| Defaulti desktop  [Read-write 74474 1 IHS

Select intprg.c and right-click onit.
The pop-up menu opens. Select [Exclude Build intprg.c].

All the settings are compl eted.

Perfom a build and execute the application by using the debugger.
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