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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.




ENESAS APPLICATION NOTE

M16C/80 Group
Block transfer by using DMAC

1.0 Abstract
The following are steps for changing both source address and destination address to transfer data from
memory to another. The DMA transfer utilizes the workings that assign a higher transfer priority to the DMA
that has the highest priority if transfer requests simultaneously occur in two DMA channels.
Use the following peripheral functions:
e Timer mode of timer A
« Two DMAC channels
¢ One-byte temporary RAM (address 08001s)

2.0 Introduction

Specifications
(1) Transfer the content of memory extending over 128 bytes from address FFAOQOQ,, to a 128-byte area
starting from address C00,,. Transfer 1-byte of data every time a timer AQ interrupt request occurs.
(2) Use DMAQO for a transfer from the source to built-in memory, and DMAZ1 for a transfer from built-in
memory to the destination.
Operation
(1) A timer A interrupt request occurs. Though both a DMAO transfer request and a DMAL transfer request
occur simultaneously, the former is executed first.
(2) DMAO receives a transfer request and transfers data from the source to the built-in memory. At this time,
the source address is incremented.
(3) Next, DMAL1 receives a transfer request and transfers data involved from built-in memory to the destina-
tion. At this time, the destination address is incremented.

Figure 1 shows the operation timing.

(1) Transfer request generation (3) Start DMAL1 transferring
; (2) Start DMAO transferring .
Timer AO S
transfer request “Q” ; : !
; Source address Source address
Address bus >< FFAO00016 >< 080016 X 080016 >< CO0016 ><
Destination address Destination address

h
i
i
i

“qn H . P
1 ! 1 ‘\ ’ 1

—_— . : ] A} ll

RD signal “Q ' \ / ! L :
i
i
i
i

WR signal

|

=
R b LT T

Instruction cycle DMAO operation DMAL operation

Note 1: The DMAO operation and DMAL operation are not necessarily executed in succession
due to the a cycle steal operation.

Note 2: The instruction cycle varies from instruction to instruction.

Note 3: Since the parts of the RD and WR signals shown in short-dash lines vary in step with
writing to the internal RAM, waveforms are not output to the RD and WR pins.

Figure 1. Operation timing of Block transfer by using DMAC
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M16C/80 Group
Block transfer by using DMAC

Figure 2 shows the connection diagram of Block transfer by using DMAC.

Source area Destination area
FFA00016 » —> FFA00016 content CO0016

> > FFAO00116 content

> > FFA00216 content
FEAO7F16 :I Temporary RAM I > FFAO7F16 content C7F16

80016
Data transfer by DMAO Data transfer by DMA1
Figure 2. Connection diagram of Block transfer by using DMAC
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LENESAS M16C/80 Group
Block transfer by using DMAC

3.0 Set-up procedure

Initialization of timer AO

b7 bo
| ) | Ol Ol Ol 0|><| Ol ol Timer AO mode register
TAOMR [Address 035616 ]
0 O : Selection of timer mode

Gate function select bit
b4 b3
0 0 : Gate function not available (TAOIN pin is a normal port pin)

0 (Must always be fixed to “0” in timer mode)

Count source select bit b7 be| Count Count source period

b7 bé 1 source |f(XiN) : 20MHz  f(XciN) : 32.768kHz

00:f1 — :
o. 0 f1 50ns
0o, 1 fs 400ns
1:0 fa2 1.6us
101 fcaz 976.56Us

b1s bg b7 bo X .
AE16 1F16 Timer AO register

= ~ TAO [Address 0347, 034616 ]

Initialization of DMAO

b7 bo .
[L<]O0 00 0 1] 1] Bmost Adaress oarae o=

‘ DMA request cause select bit
00011: Timer AO

Software DMA request bit
O : Software trigger is not generated

DMA request bit
Must write "1" to this bit

b23 b16b15 b8 b7 )
| FF16 | AO16 | 0016 | DMAO memory address DMAO  [CPU internal register]
b7 b0 b7 bo
b23 b16b15 b8 b7 bO
| FF1i6 | AO16 | 0016 | DMAO memory address reload DRAO [CPU internal register]
b7 b0 b7 bo
b23 b16b15 b8 b7 bo
| 0016 | 0816 | 0016 | DMAO SFR address DSAO [CPU internal register]
b7 b0o b7 bo
bls b8 b7 bo
| 0016 | 8016 | DMAO transfer count DCTO [CPU internal register]
b7 bo
b1s b8 b7 bo
| 0016 | 8016 | DMAO transfer count reload DRCO [CPU internal register]
b7 )

Initialization of DMA1

b7 bo .
[T 0] 0 0O L] 1] Dmast tadarece oarany - reo=ter

DMA request cause select bit
00011:Timer AO

Software DMA request bit
O : Software trigger is not generated

DMA request bit
Must write "1" to this bit

b23 b16b15 b8 b7 bo
| 0016 | OC1e | 0016 | DMAL memory address DMA1  [CPU internal register]
b7 bo b7 bo
b23 b16b15 b8 b7 bo
| 0016 | 0OCis6 | 0016 | DMA1 memory address reload DRA1 [CPU internal register]
b7 bo b7 bo
b23 b16b15 b8 b7 bo
| 0016 | 0816 | 0016 | DMA1 SFR address DSA1l [CPU internal register]
b7 bo b7 bo
bis b8 b7 bo
| 0016 | 8016 | DMAL1 transfer count DCT1 [CPU internal register]
b7 bo
bi5 b8 b7 bo
| 0016 | 8016 | DMA1 transfer count reload DRC1 [CPU internal register]
b7 bo

Continued to the next page

REJ05B0431-0100Z/Rev.1.00 March 2004 Page 3 of 10



ENESANS

M16C/80 Group
Block transfer by using DMAC

Continued from the previous page

Setting DMA mode register

b7
Lofofsf2]z]o] 1]

b0
1 | DMA mode register 0
DMDO [CPU internal memory ]

Channel 0 transfer mode select bit
11 : Repeat transfer

Channel 0 transfer unit select bit
0: 8 hits

Channel 0 transfer direction select bit
1: Memory (forward direction) to fixed address

Channel 1 transfer mode select bit
11 : Repeat transfer

Channel 1 transfer unit select bit
0: 8 bits

Channel 1 transfer direction select bit
0 : Fixed address to memory (forward direction)

\_

Setting count start flag

b7 b0

LTI [e]

Count start flag [Address 034016]
TABSR

Timer AO count start flag
1 : Starts counting

REJ05B0431-0100Z/Rev.1.00 March 2004
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LENESAS M16C/80 Group
Block transfer by using DMAC

4.0 Programming Code

IREEEEREEEREE SRR SRS REREREREREREREERERERERERERRRERRRRERERERERERERERERRERERERERERERERERES]

; ML6C/ 80 Program Col | ection

7 FILE NAME : rjj05b0510_src.a30

;. CPU . ML6C/ 80 Group

; FUNCTION : DMAC Applications

; (Bl ock transfer by using DVAC)
; HISTORY : 2004.03.15 Ver 1.00

; Copyright(C) 2003, Renesas Technol ogy Corp.
; Copyright(C)2003, Renesas Solutions Corp.
: Al rights reserved.

IEE SRR EEE RS SRR RS SRR R R R R SRR R E R R R R R R R R R R R R R R ERREREEREREEEREREEEEEEEEEERESEEEE]
’

IREEEEREEEREREE R SRS REEEREREREREREERERERERERERERERERRERERERERERERERERRERERERERERERERERES]
’

: I ncl ude
ckkkkkkkkkkkkkkkkkkkkkkkkkkkkhkkkkhkhhkhkkhkhhhkkkhkhhhkkhkhkhhkhkhkhkhhhkhhkhkhhhhhkhhhkhhhkhhhkhhhhhkhrrdhxx
LLIST OFF ;Stops outputting lines to the assembler list file
. | NCLUDE sfr80100.inc ;Reads the file that defined SFR
.LIST ON ;Starts outputting lines to the assembler list file

rkkkkkkkkkkkkkhkhkkkkkkkkkkkkhkhkhkhkhkhkkhkkhhkhhkhkhhkhkhkhkhkkhkhhhhhhkhhkhkhkhkhkkkkdhkhhkkhkk
’

: Synbol definition

IREEEEREEEEEE SRR SRS REREREREREREREERERERERERERERERRRRERERERERERERERERRERERERERERERERERES]
’

RAM TOP . EQU 000400H ;Start address of RAM

RAM_END . EQU 002BFFH ; End address of RAM

ROM TOP . EQU OFFCO00H ;Start address of ROM

FI XED VECT TOP .EQU OFFFFDCH ; Start address of fixed vector

A _SRC_MEM . EQU OFFAO00H ; Top address of source area (Bl ock 1)
A TMP_MEM . EQU 0800H ;Address of tenporary area

A DST_MEM . EQU 0COOH ; Top address of destination area
C_CNT_DMA . EQU 128 ; DMA transfer counter

’
IREEEEREEEREREE R SRS REREEREREREREREERERERERERERRRERERRERERERERERERERERRERERERERERERERERES]
’

: Al'l ocation of work RAM area
Pk k kR Rk k kA ARk k kA Ak Kk hkkkkkkkkkkhkkkkkkkkkkhhkkkkhhhkkkkhkkkkhhhkkkhkhhhkkkhhhxkhkhhhhkhkhhhrkkkxx
;

. SECTI ON WORKRAM  DATA

. ORG RAM TOP

. ORG A_TMP_MEM ; Tenporary RAM area
v_Tnp_mem .BLKB 1

. SECTI ON DVA DST, DATA :Destination area

. ORG A_DST_MEM
v_Dst _mem .BLKB  (C_CNT_DWMA*1)

’
IREEEEEEEEREEE SR SRS REREREREREREREERERERERERERRRERRERERRRERERERERERERRERERERERERERERERES]

; Program area
skkkkkkkkkkkkkkkkkkhkhkkkkkkkkkhhhkkkkhhkhkkkhhhkhkhkhhhkhhkhhhhkhkhhhhkhkhhhhkhhhhkhrhhhkkrhhhkkkkkkxk
;

: Start up
. SECTI ON PROGRAM CODE ; Decl ares section name and section type
. ORG ROM TOP ;Declares start address

RESET:
LDC #RAM END+1, ISP ;Sets initial value in stack pointer
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LENESAS M16C/80 Group
Block transfer by using DMAC

; Sets Processor node, System clock and Main clock division
M. B #03H, prcr ; Removes prot ect

MOV. B #10000000B, pnD ; Single-chip node

#11000000B, pnl ; Flash nmenmory version
#00001000B, cnD ; Xcin-Xcout High

#00100000B, cml ; Xin-Xout High

#00010010B, ncd ; No division nmode

#00H, prcr ;Protects all registers

08335

DVAC (Bl ock transfer by using DMVAC)

; Disable the corresponding channel DVAI (DMAO & DMAL)

STC dmd0, RO ; Read DMA node regi ster
AND. B #110011008, ROL
: || +4--------- ; Channel 0 transfer node select bit (00: DMAO i nhibit)
; R L ; Channel 1 transfer nmode select bit (00: DMVAL inhibit)
LDC RO, dnul0 ; Di sabl e DMAO & DMVAL

; Set up the peripheral used as the source of the DMVA transfer
; (Note) At this time, the peripheral should remain disabled.
; Stop Timer A0 counting
BCLR tals
; Selecting timer mode and functions
MOV. B #00000000B, ta0nr
[[]]]]++-------- ; Sel ection of tinmer mode
|| ]+---neem--- ;This bit is invalid in M6C 80 series
| +4---mmeeem- - :Gate function select hit
| (00 or 01:CGate function not avail able)
A ; Must always be "0" in tiner node
R TR ; Count source select bit (00:f1)
; Clearing interrupt request bit and interrupt disabled
MOV. B #00000000B, ta0ic
; Setting divide ratio
MV. W #04EL1FH, ta0 i (1ms @OMHz, f1)
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ENESAS M16C/80 Group

Block transfer by using DMAC

MAIN;

; Setting DMAO request cause select register
MOV. B #10000011B, dnDs|

| | Attt ; DMA request cause select bit (00011:Tinmer AO)
| 4 ; Sof tware DMVA request bit (0:Software trigger is not generated)
o ; DMA request bit (Must wite "1" to this bit)
; Setting DMAO nenory address register (Setting source nenory address)
LDC #(A_SRC_MEM & OFFFFFFh), dma0 ;DMAO nenory address
LDC #(A_SRC_MEM & OFFFFFFh), dra0 ;DMAO nmenory address rel oad
; Setting DMAO SFR address register (Setting destination fixed address)
LDC #(v_Tnp_nmem & OFFFFFFh), dsa0 ;DMAO SFR address
; Setting DMAO transfer count register
LDC #(C_CNT_DMA & OFFFFh), dctO :DMAO transfer count
LDC #(C_CNT_DMA & OFFFFh), drcO :DMAO transfer count rel oad

; Setting DMAL request cause select register
MOV. B #10000011B, dntsl

| |+t ; DMA request cause select bit (00011:Timer AO)
| 4 ; Software DVA request bit (0:Software trigger is not generated)
o ; DMA request bit (Must wite "1" to this bit)

; Setting DMAL nenory address register (Setting destination menory address)

LDC #(A_DST_MEM & OFFFFFFh), dmal ;DVAL nenmory address

LDC #(A_DST_MEM & OFFFFFFh), dral ;DMAL nenory address rel oad

; Setting DMAL SFR address register (Setting source fixed address)
LDC #(v_Trp_nmem & OFFFFFFh), dsal ;DMAL SFR address

; Setting DMAO transfer count register

LDC #(C_CNT_DMA & OFFFFh), dct1l :DMAL transfer count

LDC #(C_CNT_DMA & OFFFFh), drcl ; DMAL transfer count reload

; Selecting DVA node register
OR B #00111011B, ROL

[T1]]] - ; Channel 0 transfer node select bit (11:Repeat transfer)

[T ]+---------- ; Channel 0 transfer unit select bit (0:8bits)
|| ]+------e----- ; Channel 0 transfer direction select bit (1:Menory to Fixed address)
| +4---mmeme - ; Channel 1 transfer node select bit (11:Repeat transfer)
R ;Channel 1 transfer unit select bit (0:8bits)
Fom s ; Channel 1 transfer node select bit (0:Fixed address to Menory)

. Enabl e DMAO & DMAL

i (Notel)

X At this point, if the nunber of elapsed cycles are |ess than 26, add code

X (NOP's or other processing) to make up some tine.

; (Note2)

; After witing to the DMAI request cause select register, wait at |east 8+6N BCLK cycles
; before enabling DMVA.

X Where N is the nunber of other DMA channels that may generate a DMA request.

LDC RO, dnd0

; Setting count start flag
MOV. B #00000001B, tabsr
R — ; Timer AO count start flag

JWP MAI'N
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LENESAS M16C/80 Group
Block transfer by using DMAC

; Dummy interrupt processing program

dumy:
REI'T

’
IREEEEREEEEEEEE R SRS REREREREREREREERERERERERERRRERERRERERERERERERERERRERERERERERERERERES]
’

; DVA source area

;***********'k**************************************************************************
. SECTION SRC_DMA, ROVDATA
. ORG A SRC MEM
: DMA transm ssion data
.BYTE 01h, 02h, 03h, 04h, 05h, 06h, 07h, 08h
.BYTE 09h, 0Ah, 0Bh, 0Ch, 0Dh, OEh, OFh, 10h
.BYTE 11h, 12h, 13h, 14h, 15h, 16h, 17h, 18h
.BYTE  19h, 1Ah, 1Bh, 1¢Ch, 1Dh, 1Eh, 1Fh, 20h
.BYTE 21h, 22h, 23h, 24h, 25h, 26h, 27h, 28h
.BYTE  29h, 2Ah, 2Bh, 2Ch, 2Dh, 2Eh, 2Fh, 30h
.BYTE 31h, 32h, 33h, 34h, 35h, 36h, 37h, 38h
.BYTE  39h, 3Ah, 3Bh, 3Ch, 3Dh, 3Eh, 3Fh, 40h
.BYTE 41h, 42h, 43h, 44h, 45h, 46h, 47h, 48h
.BYTE  49h, 4Ah, 4Bh, 4Ch, 4Dh, 4Eh, 4Fh, 50h
.BYTE 51h, 52h, 53h, 54h, 55h, 56h, 57h, 58h
.BYTE  59h, 5Ah, 5Bh, 5Ch, 5Dh, 5Eh, 5Fh, 60h
.BYTE 61h, 62h, 63h, 64h, 65h, 66h, 67h, 68h
.BYTE 69h, 6Ah, 6Bh, 6Ch, 6Dh, 6Eh, 6Fh, 70h
.BYTE 71h, 72h, 73h, 74h, 75h, 76h, 77h, 78h
.BYTE  79h, 7Ah, 7Bh, 7Ch, 7Dh, TEh, 7Fh, 80h

rkkkkkkkkkkkkkhkhkkkkkkkkkkkkhkhkhkhkhkhkkkhhhhkhkhhkhkhkhkhkkhhhhhhhkhhkhkhkhkhkkkkdkkhkkrkk
’

: Setting of fixed vector

ckk kR kkk kR Ak kkkkkkhkkkkh ok kkhkkkkkhhkkkkhhhkkkkhhhkkkhhhkkhkhhhkkhkhkhhhkkhkhhhkhkhkhhkhhkhhhkkrkhhrx
. SECTI ON F_VECT, ROMVDATA
. ORG FI XED_VECT_TOP

. LVWORD dumy :Undefined instruction

. LVORD dummy s Overflow

. LWORD dummy ; BRK instruction execution
. LVWORD dumy : Address match

. LVWORD dummy :
. LVORD dummy ; Wt chdog ti mer
. LWORD dummy ;

. LVWORD dumy ' \NM
. LVWORD RESET . Reset

. END
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5.0 Reference

Renesas Technology Corporation Semiconductor Home page
http://www.renesas.com/

Technical Support
E-mail: support_apl@renesas.com

Data Sheet
M16C/80 group Rev. E3
(Use the latest version on the Home page: http://www.renesas.com/)

TECHNICAL UPDATE/TECHNICAL NEWS
(Use the latest information on the Home page: http://www.renesas.com/)
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Keep safety first in your circuit designs!

¢ Renesas Technology Corporation puts the maximum effort into making semiconduc-
tor 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 appli-
cation; 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.

¢ 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.

o If these 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.
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