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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.




RENESAS APPLICATION NOTE

M16C/60,M16C/20 Series
Address Match Interrupt

1. Abstract
This document describes sample application for ROM correction functions using address match interrupts.

2. Introduction
The explanation of this issue is applied of the following condition.
Applicable MCU: M16C/60 Series, M16C/20 Series.

3.0 Contents

3.1 Outline of Address Match Interrupt
The Address Match Interrupt is generated immediately before execution of the instruction indicated by the
address set in the Address Match Interrupt Register. The M16C/60 Series is equipped with 2 Address Match

Interrupt Registers.

Enabling/Disabling The Address Match Interrupt
The Address Match Interrupt Enable Bit enables or disables an Address Match Interrupt. It is not affected by the
Processor Interrupt Priority Level (IPL) nor the Interrupt Enable Flag (I Flag).

Timing of Address Match Interrupt Generation
Set the first address of the instruction in the Address Match Interrupt Register. However, the interrupt will not be
generated if the first address of the starting instruction in an interrupt routine is set. Also, setting an address from

the middle of an instruction or an address of tabulated data does not generate an interrupt.

Returning from An Address Match Interrupt

The return destination address saved in the stack when an Address Match Interrupt occurs depends on the
instruction of the address indicated by the Address Match Interrupt Register. Either rewrite the stack and return
from the interrupt using the REIT instruction, or restore the stack to its pre-interrupt state using the POP

instruction, etc., and return from the interrupt using the jump instruction.
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[ | z E N ESAS Address Match Interrupt

How to Determine An Address Match Interrupt

Address Match Interrupts can be set in two different locations as M16C/60 Series MCUs are equipped with 2
Address Match Interrupt Registers. However, there is only one vector address for housing the interrupt routine
starting address. Therefore, it is necessary to determine which Address Match Interrupt Register has generated
the Address Match Interrupt. In the first part of the interrupt routine, determine which interrupt has occurred,

using the contents of the stack, etc

1. Setting the address

ibga?] (bt;IDG] b7 b0 Address Match Interrupt Register O
BN [ ([ [ [ [T TTTITTTTT1T] AMADO [Addressss 0012H o 0010H]
b7 b0 Addreas Match Interrupt Register 1
(b15) (b8) RMAD? [Addresses 001EH to 0014H]

Set from 00000H to FFFFFH

2. Enabling the interrupt

4 bDAddress Match Interrupt Enable Register AIER [Address 000SH]

b0: Address Match Interrupt 0 Enable Bit AIERD
b1: Address Match Interrupt 1 Enable Bit  AIER1

Setto 1 (interrupt enabled)
Bl Mothing assigned.

Cannot write to these bits.
Contents are indeterminate when read.

Figure1. Setup Procedure

REJ05B0191-0100Z/Rev.1.00 2004.02 Page 2 of 11
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Address Match Interrupt

3.2 ROM Correction

The ROM Correction Function uses the Address Match Interrupt to correct deficiencies detected after mask

production.

1. After reset, send the corrected program to the internal RAM from external memory (EZEPROM, etc.). The
address, which contains the deficiency, should be set in the address match interrupt register.

2. An Address Match Interrupt is generated just before the address set in the Address Match Interrupt Register
is executed.

3. Arrange the Address Match Interrupt program so that the program, which was transferred to the internal
RAM, is executed in the Address Match Interrupt routine.

Note: The ROM Correction Function is not for reprogramming a masked code with the correct code.

M16C/60 Series

Transfar Internal R AM
E2PROM (seril
trans misslon) -+
Correctlon Correction
Program Pragram
Imternal ROM
—
Correction program downloaded Correction Mf:?:,’,:“p:m“
to AN with Initial settings. Location
REIT
Corrects retum destination
address within program.

Figure2. Sample Application of ROM Correction Function using Address Match Interrupt

F‘%]—LEE RESET :IJ
P91 ——-SCK
PQE]—:E B
XIN L
10MHz = :
_EEXOLJT EPROM
(MEMBOOZ21P)

M16C/60 Serles

Not divided, -= Internal clock cycle ¢ = 100ns
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Figure3. Hardware Configuration Example

Algorithm for Reading Correction Program

Decision Methods
- Prior writing of keywor d{s) to EZPROM
- Decision by external signal status

Transfer correction - eto.
program to RAM.

- | Along with correction program,
Set interrupt read "Correction Start Address”
address. and "Correction Return Destination
| Address’" from E2PROM.
Enable Address
Matech Interrupt.

el
]

v

Figure4. Software Program [Initial Settings]

Algorithm for Address Mateh Interrupt Processing
( Address Match Interrupt )
|

Save regleter settings required

[ Save ralgimrn. ! to maintain main program status,
Check interrupt
addrese, Read from stack using

trarefer instruction,

Yen
|| Correction program 1 ||
|

Call separate module
within working RAM, -

Save return destination Error gl
address and flag to stack,

estors registers)
CRET )

Figure5. Software Program [Address Match Interrupt Processing]
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E2PROM Memory Allocation Working RAM Memory Allocation
16 bits 8 bita

Y

-
0oH Address Match 0 OM/OFF Decision Data ™
Address Match 1 OM/OFF Decision Data 4
Address Match 0 Correction Start Address
Addresa Match 1 Correction Start Address =

Address Match 0 Interrupt Address
| Deciaion Data ]

h

i

7l

COR_OMNOFFD — Ll

COR_ONOFF —

O_ROMSTO

D_ROMSTH

| Address Match 1
Interrupt Address Decision Data L

0C_ROMSTO

Address Match 0 Correction Return
| Destination Addreas

| Address Matzh 1
Correction Return Destination Address 4

DC_ROMSTH

Addreas Match O Correction Program D_ROMEDO

D_ROMED
40H Address Match 1 Correction Program % =

L&

ROMCCRO

ROMCORT  [P0580H

Figure6. Memory Allocation Example

Address Match 0/1 ON/OFF Decision Data

COR_ONOFF0/1

This value determines whether to use the Address Match Interrupt 0/1.
When "0," Address Match Interrupt 0/1 is invalid, when "00A5H," it's valid.

Address Match 0/1 Correction Start Address
D_ROMSTO0/1
This value is set to the Address Match Interrupt Register 0/1.
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Address Match 0/1 Interrupt Address Decision Data
DC_ROMST0/1
This value is saved to the stack when an Address Match Interrupt is generated.

It determines whether Address Match Interrupt O or 1 has been generated.

Address Match 0/1 Correction Return Destination Address
D_ROMEDO00/1
This is the return destination address from the Address Match Interrupt.

The REIT instruction returns to this address from the Address Match Interrupt.

Address Match 0/1 Correction Program

ROMCORO0/1

This is the correction program.

The correction program size for Address Match Interrupt O is approximately 100 bytes.

There are no program size limitations in the correction program for Address Match Interrupt 1, except for the
E*PROM and MCU internal RAM sizes.

How to Determine the Address Match Interrupt Register

The address for generation of the Address Match Interrupt can be set in two different locations. However, there is
only one vector address for both addresses. Therefore, it is necessary to determine, in the first part of the
interrupt routine, which address will generate the interrupt.

The method for determining this is to use the address saved in the stack. When an Address Match Interrupt is
generated, the address listed below is saved in the stack. The generated interrupt can be determined by

examining the addresses saved in the stack.

Addresses To Be Saved
When an Address Match Interrupt is generated, the value "match address +1" or "+2" ("the first address of
instruction +1" or "+2") is saved to the stack. The decision to increment the address saved to the stack by "+1" or

"+2" depends on the instruction at which the match occurred.
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Instructions requiring increment of "address +2" at Address Match Interrupt]

1. 16-bit op-code instructions

2. The following 8-bit op-code instructions (when dest = A0/A1)

ADD.B:S #IMM8,dest
OR.B:S #IMM8,dest
STNZ.B:S #IMM8,dest
CMP.B:S #IMM8,dest
JMPS #IMMS8

MOV.B:S #IMM,dest
SUB.B:S #IMMS8,dest

MOV.B:S #IMM8,dest

STZX.B:S #IMM81, #IMM82, dest

PUSHM src
JSRS #IMMS8
AND.B:S #IMM8,dest
STZ.B:S #IMM8,dest

POPM dest

[Instructions requiring increment of "address +1" at Address Match Interrupt]

All instructions other than those indicated above.
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3.3 Example of Address Match Interrupt

The following processes are performed in the ROM correction sample program.

1. The address to be stored in the stack when an Address Match Interrupt is generated is calculated from the
correction address and the instruction to be corrected, and saved in the EPROM.

2. The address calculated in #1 above and the actual address saved in the stack are compared in the first part

of the interrupt routine.

MOV W O[SP]RZ ;Read address from stack

MOW.E  3[SP]LROL

AMDE  #0FH ROL vOnly lower 4 hits are valid

BTHET FRONMCORD Determine whether Address Match O Interrupt is enshled
JZ JUDGE_1 Mo “ROM Correction 0 -» Judge "ROM Correction 1"

CMPW DO ROMSTORZ yCorrection location?
INZ JUDGE_1
CMP.E DO ROMSTO+2 ROL

JZ ROND

JUDGE_1;
BTHET F ROMCORI ;Determine whether Address Match 1 Interrupt is enshled
JZ Al ERR Mo "ROM Correction 1" (Perform neither ROM correction)

CMPW D ROMSTIR2 yCorrection location?
INZ AD_ERR
CMP.B DC_ROMSTI+2ROL

JZ ROMI

IMEP AD_ERR
RO

JnP ROKCORD chump Address Match O Correction Program
RO

JnP ROKMCORT JJump Address Match 1 Correction Program
AD_ERR;

JNIP ERROR ; Error processing
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4. Reference

Renesas Technology Corporation Semiconductor Home Page

http://www.renesas.com/

E-mail Support

support_apl@renesas.com
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Keep safety first in your circuit designs!

e Renesas Technology Corporation puts the maximum effort into making semiconductor products
better and more reliable, but there is always the possibility that trouble may occur with them. Trouble
with semiconductors may lead to personal injury, fire or property damage.

Remember to give due consideration to safety when making your circuit designs, with appropriate
measures such as (i) placement of substitutive, auxiliary circuits, (ii) use of nonflammable material or
(iii) prevention against any malfunction or mishap.

Notes regarding these materials

e These materials are intended as a reference to assist our customers in the selection of the Renesas
Technology Corporation product best suited to the customer's application; they do not convey any
license under any intellectual property rights, or any other rights, belonging to Renesas Technology
Corporation or a third party.

e Renesas Technology Corporation assumes no responsibility for any damage, or infringement of any
third-party's rights, originating in the use of any product data, diagrams, charts, programs, algorithms,
or circuit application examples contained in these materials.

e All information contained in these materials, including product data, diagrams, charts, programs and
algorithms represents information on products at the time of publication of these materials, and are
subject to change by Renesas Technology Corporation without notice due to product improvements
or other reasons. It is therefore recommended that customers contact Renesas Technology
Corporation or an authorized Renesas Technology Corporation product distributor for the latest
product information before purchasing a product listed herein.

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

Please also pay attention to information published by Renesas Technology Corporation by various
means, including the Renesas Technology Corporation Semiconductor home page
(http://www.renesas.com).

e When using any or all of the information contained in these materials, including product data,
diagrams, charts, programs, and algorithms, please be sure to evaluate all information as a total
system before making a final decision on the applicability of the information and products. Renesas
Technology Corporation assumes no responsibility for any damage, liability or other loss resulting
from the information contained herein.

e Renesas Technology Corporation semiconductors are not designed or manufactured for use in a
device or system that is used under circumstances in which human life is potentially at stake. Please
contact Renesas Technology Corporation or an authorized Renesas Technology Corporation product
distributor when considering the use of a product contained herein for any specific purposes, such as
apparatus or systems for transportation, vehicular, medical, aerospace, nuclear, or undersea
repeater use.

e The prior written approval of Renesas Technology Corporation is necessary to reprint or reproduce in
whole or in part these materials.

e |[fthese products or technologies are subject to the Japanese export control restrictions, they must be
exported under a license from the Japanese government and cannot be imported into a country other
than the approved destination.

Any diversion or reexport contrary to the export control laws and regulations of Japan and/or the
country of destination is prohibited.

e Please contact Renesas Technology Corporation for further details on these materials or the
products contained therein.

REJ05B0191-0100Z/Rev.1.00 2004.02 Page 11 of 11



	1. Abstract
	2. Introduction
	3.0 Contents
	3.1 Outline of Address Match Interrupt
	3.2 ROM Correction
	3.3 Example of Address Match Interrupt
	4. Reference
	REVISION HISTORY
	Keep safety first in your circuit designs!
	Notes regarding these materials


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.3
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /KOR <FEFFd5a5c0c1b41c0020c778c1c40020d488c9c8c7440020c5bbae300020c704d5740020ace0d574c0c1b3c4c7580020c774bbf8c9c0b97c0020c0acc6a9d558c5ec00200050004400460020bb38c11cb97c0020b9ccb4e4b824ba740020c7740020c124c815c7440020c0acc6a9d558c2edc2dcc624002e0020c7740020c124c815c7440020c0acc6a9d558c5ec0020b9ccb4e000200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /CHS <FEFF4f7f75288fd94e9b8bbe7f6e521b5efa76840020005000440046002065876863ff0c5c065305542b66f49ad8768456fe50cf52068fa87387ff0c4ee563d09ad8625353708d2891cf30028be5002000500044004600206587686353ef4ee54f7f752800200020004100630072006f00620061007400204e0e002000520065006100640065007200200035002e00300020548c66f49ad87248672c62535f003002>
    /CHT <FEFF4f7f752890194e9b8a2d5b9a5efa7acb76840020005000440046002065874ef65305542b8f039ad876845f7150cf89e367905ea6ff0c4fbf65bc63d066075217537054c18cea3002005000440046002065874ef653ef4ee54f7f75280020004100630072006f0062006100740020548c002000520065006100640065007200200035002e0030002053ca66f465b07248672c4f86958b555f3002>
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


