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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.




RENESANS APPLICATION NOTE
SH7263/SH7203 Groups

Example of Initialization

Introduction
This application note describes an example of initialization of the SH7263 and SH7203 CPUs.

Target Devices

SH7263/SH7203

Contents
O (=] = o PSP PPR PR PPRPT 2
2. Description of the Sample APPHCALION ..........c..uuiiiii e e e 3
3. LiSting Of SAMPIE PrOGIaM.........uiiiiiiiiii ittt st e e s s e e e sbne e e saneeeas 6
4. DOCUMENLS TOr REFEIENCE ...t 11

REJ06B0740-0101/Rev.1.01 December 2008 Page 1 of 13



SH7263/SH7203 Group
u zEN ESAS Example of Initialization

1. Preface

1.1 Specifications

The clock pulse generator (CPG), bus state controller (BSC), pin function controller (PFC), and cache are initialized
after release from the reset state.

1.2 Modules Used

Clock pulse generator (CPG)
Bus state controller (BSC)
Pin function controller (PFC)
Cache

1.3 Applicable Conditions

e MCU SH7263/SH7203

Operating frequency Internal clock: 200 MHz
Bus clock: 66.67 MHz
Peripheral clock: 33.3 MHz

e C compiler SuperH RISC Engine Family C/C++ Compiler Package Ver.9.01
from Renesas Technology
e Compiler options -cpu = sh2afpu -fpu = single -include = "$(WORKSPDIR)\inc"

-object = "$(CONFIGDIR)\$(FILELEAF).obj" -debug -gbr = auto —chgincpath
-errorpath -global_volatile = 0 -opt_range = all -infinite_loop =0
-del_vacant_loop = 0 -struct_alloc = 1 —nologo

1.4 Related Application Notes
Please refer to the following application notes in combination with this one.

e SH7263/SH7203 Example of Setting the CPU to Change the Operating Frequency

e SH7263/SH7203 Example of Connection with BSC SDRAM Interface (16-Bit Data Bus)

e SH7263/SH7203 Example of Setting the BSC for Connection with NOR Flash Memory (16-Bit Data Bus)
e SH7263/SH7203 Example of Setting the Cache
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2. Description of the Sample Application
Use of the program for initial settings described in this application note is a precondition for all of the other
SH7263/SH7203 application notes.

2.1 Description of the Sample Program
The initialization program consists of the following two source files:

e resetprg.c
e hwsetup.c

Code for the PowerON_Reset_PC function, which is executed first after release from the reset state, is written in
resetprg.c.

Code for the HardwareSetup function, which is called from the PoweON_Reset PC function, is written in hwsetup.c.
Code in the HardwareSetup function includes the individual function calls for the CPG, BSC, and cache settings.

Figure 1 shows flows of processing by the PowerON_Reset PC and HardwareSetup functions.
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PowerOn_Reset_PC Function HardwareSetup Function

( START ) ( START )
v

Set the floating-point unit (FPU) Set the CPG

+ Y

HardwareSetup function Initialize the CSO space

¢ A

Initialize the sections B and D

Initialize the SDRAM area

¢ A

Write-back from the cache Set the cache
¢ \ /
Set the vector base register (VBR) C END )

Y

Set the status register

Y
Set the register bank

Y

Clear interrupt masks

!

Call function "main”

Y

Execute the SLEEP instruction

!
C END )

Figure 1 Flows of Processing by the PowerON_Reset PC and HardwareSetup Functions
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2.2 Description of Settings in the Sample Program
Table 1 is a list of the settings in the sample program.

Table 1 Settings in the Sample Program

Module Description
FPU Transfer size of FMOV instruction: 32 bits
Precision mode: Single-precision operations
Rounding mode: Round to zero
Denormalized number is treated as zero.
CPG Input clock: 16.67 MHz
Internal clock: 200 MHz
Bus clock: 66.67 MHz
Peripheral clock: 33.33 MHz
INTC Use of register banks is enabled for all interrupts except NMI and user break.
(Settings of the bank control register (IBCR) are ignored.)
BSC CSO0 space: Flash memory
Number of cycles to wait for access: 6 cycles
CS3 space: SDRAM
Data bus width: 32 bits
Row address bits: 12
Column address bits: 9
CAS latency: 2 cycles
PFC The address bus, data bus, and bus control pin functions for use in the CS0
and CS3 spaces are selected for multiplexed pins.
Cache Instruction/operand cache is enabled.

2.3 Notes on Using the Sample Program

In this sample program, the bus state controller is initialized in HardwareSetup function. Only access sections B and D
in external memory after initialization of the bus state controller.
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3. Listing of Sample Program

1. Sample Program Listing: "resetprg.c” (1)

O~NO O~ WNPE

[
(o))
ook % ok ok X b X b X o ok X o % X ok Xk kX F % X ok X k%

31 *

/*""'FILE COMMENT"*

System Name : SH7203 Sample Program
File Name : resetprg.c
Version - 1.00.00
Contents : sample main
Model : M3A-HS30
CPU : SH7203
Compiler : SHC9.1.1.0
0s > none
note
Note

This sample program is for reference

and its operation is not guaranteed.

Customers should use this sample program for technical reference
in software development

The information described here may contain technical inaccuracies or
typographical errors. Renesas Technology Corporation and Renesas Solutions
assume no responsibility for any damage, liability, or other loss rising
from these inaccuracies or errors.

This file is generated by Renesas Project Generator (Ver.3.1).

Copyright (C) 2007 Renesas Technology Corp. All Rights Reserved
AND Renesas Solutions Corp. All Rights Reserved

history : 2007.11.13 ver.1.00.00
""FILE COMMENT END'* /

32 #include <machine.h>
33 #include <_h_c_lib.h>
34 #include "stacksct.h"
35 #include "iodefine.h"

36
37 #define FPSCR_Init 0x00040001
38
39 #define SR_Init 0x000000FO0

40 #define INT_OFFSET 0x10

42 extern unsigned int INT_Vectors;
43 void PowerON_Reset PC(void);
44 void Manual_Reset PC(void);

46 extern void main(void);
47 extern void HardwareSetup(void);
48 extern void io_cache_writeback(void);

49

50

51

52 //extern void srand(unsigned int); // Remove the comment when you use rand()
53 //extern char *_slptr; // Remove the comment when you use strtok()
54

55 /*==== Switch section name to ResetPRG ====*/

56 #pragma section ResetPRG

57

58 /*==== Specifying the entry function ====*/

59 #pragma entry PowerON_Reset PC
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2. Sample Program Listing: "resetprg.c” (2)

60 /*""FUNC COMMENT"*

61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78

0% % o b F X % 3k ok kX X % ok F %X X

1D :
Outline : CPU initialization function
Gnclude ginclude “iodefine.h”
“Declaration : void PowerON Reset_PC(void) ;
“Function  : It is the CPU initialization process to register the power on
. reset exception vector table.
: This function is firstly executed after power on reset.
Argument  :Neve
Returmvalue : Nove
Notice  : Enablle the processes that are comented depending an its needs.
"""FUNC COMMENT-END"' /

79 void PowerON_Reset_PC(void)

80 {
81
82
83
84
85
86
87
88
89
90
91
92
93 //
94
95 //
96 //
97 1/
98
99
100
101
102
103
104
105
106
107
108
109
110
111
112
113
114 }

set_fpscr(FPSCR_Init);

/*==== HardwareSetup function====*/
HardwareSetup(Q); // Use Hardware Setup
/*==== B and D sections initialization ====*/
_INITSCTQ;

io_cache_writeback();

/*==== Vector base register (VBR) setting ====*/
set_vbr((void *)((char *)&INT_Vectors - INT_OFFSET));

_INIT_IOLIBQ); // Use stdio 1/0

errno=0; // Remove the comment when you use errno
srand(1); // Remove the comment when you use rand()

_s1ptr=NULL; // Remove the comment when you use strtok()
*==== Status register setting ====*

set_cr(SR_Init);

nopQ;

/* ==== Bank number register setting ==== */

INTC.IBNR.BIT.BE = 0x01; /* Use the register bank in all interrupts */

/* ==== Interrupt mask level change ==== *
set_imask(0);

/*==== Function call of main function ====*/
main();

/*==== sleep instruction execution ====*/
sleep();
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3. Sample Program Listing: "resetprg.c” (3)

115 //#pragma entry Manual_Reset_PC // Remove the comment when you use Manual Reset
116 /*"""FUNC COMMENT"*

117 * 1D N

118 * Outline : Manual reset process

119 * o
120 * Include

121 e
122 * Declaration : void Manual_Reset_PC(void);

123 o
124 * Function : It is the function to register the manual reset exception vector table.
125 * : The process is not defined in the reference program.

126 * : Add the processes depending on its needs

127 e
128 * Argument - None

129 o
130 * ReturnValue : None

131 * o
132 * Notice - None

133 * """FUNC COMMENT END™* /
134 void Manual_Reset_ PC(void)

135 {

136 /* NOP */

137 }

138 /* END of File */
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4. Sample Program Listing: "hwsetup.c™ (1)

139 /*""FILE COMMENT"*

140 *

141 * System Name : SH7203 Sample Software

142 * File Name : hwsetup.c

143 * Version : 1.00.00

144 * Contents : Hardware initialization function

145 * Model : M3A-HS30

146 * CPU : SH7203

147 * Compiler : SHC9.1.1.0

148 * 0s > none

149 *

150 * note :

151 * Note

152 * This sample program is for reference

153 * and its operation is not guaranteed.

154 * Customers should use this sample program for technical reference
155 * in software development.

156 *

157 * The information described here may contain technical inaccuracies or

158 * typographical errors. Renesas Technology Corporation and Renesas Solutions
159 * assume no responsibility for any damage, liability, or other loss rising
160 * from these inaccuracies or errors.

161 *

162 * Copyright (C) 2007 Renesas Technology Corp. All Rights Reserved

163 * AND Renesas Solutions Corp. All Rights Reserved

164 *

165 * history : 2007.11.13 ver.1.00.00

166 *""FILE COMMENT END' /
167 #include "iodefine.h"

168

169 #define SDRAM_BUS_WIDTH 32 /* "32" is SDRAM bus width 32bit SW6-4 = "OFF" */
170 /* "16" is SDRAM bus width 16bit SW6-4 = "On" */
171

172 /* ==== Prototype declaration ==== *

173 void HardwareSetup(void);

174

175 /* ==== referenced external Prototype declaration ==== */

176 extern void io_set _cpg(void);

177 extern void io_init_bsc_csO0(void);
178 extern void io_init_sdram(void);
179 extern void io_init_sdram32(void);
180 extern void io_init_cache(void);
181

REJ06B0740-0101/Rev.1.01 December 2008
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5. Sample Program Listing: "hwsetup.c™ (2)

182 /*""'"FUNC COMMENT""*

183 * 1D

184
185
186
187
188
189
190
191
192
193
194
195
196
197
198

199 void

200
201
202
203
204
205
206
207

*

*

*

*

*

*

*

*""EUNC COMMENT END'
HardwareSetup(void)

{

Outline

: Hardware initialization function

: The initial settings of CPG, PFC, and BSC Flash memory
: access control and SDRAM initialization) are processed.

Notice

/*====CPG setting====*/
io_set_cpg(Q);

/*====CS0 initialization====*/
io_init_bsc_cs0();

/*====SDRAM area initialization====*/

208 #if SDRAM_BUS_WIDTH == 16

209

io_init_sdramQ);

210 #elif SDRAM_BUS_WIDTH == 32

211

212 #else

213

214 #endif

215
216
217
218
219

}

io_init_sdram32();

#error SDRAM_BUS_WIDTH

/*====Cache setting====*/
io_init_cache();

220 /* End of File */

REJO06B0740-0101/Rev.1.01
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4. Documents for Reference

e Software Manual
SH-2A/SH2A-FPU Software Manual
The most up-to-date version of this document is available on the Renesas Technology Website.
e Hardware Manuals
SH7203 Group Hardware Manual
SH7263 Group Hardware Manual
The most up-to-date versions of the documents are available on the Renesas Technology Website.
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Website and Support

Renesas Technology Website
http://www.renesas.com/

Inquiries
http://www.renesas.com/inquiry
csc@renesas.com

Revision Record

Description
Rev. Date Page Summary
1.00 May.20.08 — First edition issued
1.01 Dec.17.08 — Source file is updated

All trademarks and registered trademarks are the property of their respective owners.
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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:

(2) 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.

10. 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.

© 2008. Renesas Technology Corp., all rights reserved.
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