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3. CAN Zft4a?

CAN /& Controller Area Network 1455 (LLFFRA CAND , J2& 1SO™ [HERFRAEAL 1 ER AT 3045 Bl

ATV bR, Xl as k. §PiEvE. itk A FE . URA I ER, SRR BT % R 48
WP R T HK. BT XL RS2 (RS BT A B 87 RO vl SE 0k R AN R ], 22 40 R 2 b I 15 DL AR
Z, SAWMEEREZ N, AEN Wb LREE” . Ul 24 LAN, BT REREE RS 1
B, 1086 A [E HL A 1 2N\ I H T A YR ZE I CAN IS M. IEJE, CAN i 15011898 % 1S011519 i
AT ThRvEAL, BUAEAERRIN V4 P25 AR HE L

IAE, CAN [ tERefnnl3Ebt Sy, JFel 2N T Tk A3k A, BEy7 s, TS24 5 .

K 1RG4 M AR B K . CAN S5 A5 MY IF &, 2 A LAN Gl W D01 T Bt 28 $e45 LLSE IR

f— 50Ckb
125kbps ? J - e
MD/CD %mﬁl i fE| | Fr
e VEEMm| 5 R%
e MOST
e 1394

CAN

S00kbps|  HFEISHTER o CAN GIAR)

1. EHMEHE

[:£] *1 ISO: International Organization for Standardization ([E FRRE 1L LH4R
*2  FlexRay™ &8 # 52 S8 #1122 B3 M ATH -
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3.1 CAN By RfHI
224 CAN [1 R H 7 4]

Climate Control )=r========x=== mmsammas

Motor control
Center unit

Rain sensor
Sunroof

.. ............. peresannnaaes rn———— -

Cluster control
Wiper control
Winker control
Car audio -
Light control
Column switch
Automobile phone

e Door
Side mirror

Engine s Door lock
Sensor r Power window
Seat Door switch

Motor control
Passenger detection
Switch control

: CAN bus: 500kbps

: CAN bus: 125kbps

: LIN bus: 19.2kbps/9.6kbps
: CAN unit / LIN master units
: CAN unit / LIN master units
: LIN slave unit

& 2. CAN By =G
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32  RZthiME

CAN FE i S AR 4 PUAR e B A Z2 R AT B e i~ o R PE0 J EPE rP R PR, —F e dl—. &
R B Ze R AR, R IR O -

K 3 72 CAN [fiERR =K

CAN
‘!MI 500kbps

CCAN
ontroller| | ABS
| SAS
1 .| ETM
ECM
pbM —t o '\
] -
‘
PDM |

CAN
125kbps

3. CAN E#E
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4. CAN %=

CAN s AT BL R £

(1) B EEH

TERGASNI, FrAT e TR R R (2 E8ED

T S ) 2R (R BRG] 3R K%L (CSMAICA 7D .
Z /N ATTIRIN R AR R AL, RIEFILSE 1D T B 5T AT R4 R AR

2) HEHKE

7E CAN RS, A v B LA e B Uk . DB RIS, BT 5 ZeAH 3 (1) FR e R ] LAFF 46 3
MR PIAEL R BTG I IR AR RN, ARAEARIRRT (identifier LLURFRCN 1D) YERESH . 1D FEA
JE RN AL H B R, 2 s Vs ]S G T B SeS . PIAS LR BT RIS A6 A R, 6 &7
B\ 1D R BEAT B A LA PEERIE (A RS edneian) IR TC AT AR 2L AR B, AR I
BRI R4 1k 16 AT B T A

@)%%W%Hﬁ

5 RGAER S IT A RLT “Hihk” ffE R TR S EXE s ITy, IERAE Sk BRI e T ol
#&@ﬁ%%ﬁ%%&ﬁo

(4) BIEERE

R A 9 255 (R RRARE, T 80 a5 (1) ST T o

FEIR— M2, BT SR G IR I — P B o B — N S oc A 8 5L e AR —FE, Bhoc
WA RTE S, OGRS W ZE RIS o AN [F] 09 28 (] W) ] LAAG AN [ (/) 30045 2

(5) mFEHURIFK

A A BRI SR IR T R A .

(6) $HIRFMINEE - FIRIBENINGEE - $HIR R E T &E

B B e AR e DU IS 5% CRERESIDhRE) «

LW HH AR R 1 PR G o 37 B[R] I A AR TR T GRS RIE &N D e

TEAE AL B BT — EAG I B, 2ol 45 R i IR A 3% o ik il 45 RO R K 1R B 0 25 AN T e 52 b T A i
IV S B B R RIE k. CRFRKE ThRE) -

(7) HBEE A

CAN W] LUAIT AR R (1 2 RS S g BT i (B E e AR 55 I 2 RS B4R Can s e il
W OXBhAR I . WTEeSE) o mIbDhRE, S B AR RFAEAR RTIRINT, v R ) SR T AR 2R
BB Hh 25

(8) &

CAN 4 ] [ I 2N FOTI AR 2. AT IERR I S s B BOME PO AT BRI o HSERR bl iR it
O 2 LIRS ] 3R J A A AR R PR o AR AR R, Al R I SR e s PG R, R
RSV O T

(] *1 CSMA/CA: Carrier Sense Multiple Access / Collision Avoidance
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5 $HIX
51 fiRRERIFHAE
FITIRAAE T 3R A2 —.
(1) EH;HERRE
AN DEIR A T LUIE & SN s Ze il 5 R A .
AT B ARSI A T AR I, B SRR R
(2) #WEhEIRIK
BN DOIR A 2 2 R EHR FPIRES .
AT HE S A ORI RIC BAE S R 2l 5, (HoAAYG Y
AT B A IR AS R T RIS I R A R, T AL T BB DR I ST SR R I e,
IR BAF IR o
AT A ORAS TR SR TR HE B R I, it A Sh A R BR AR
AN, AT R BN A B B CE R IR ARG ANRE T RO IR R 3% AE TR R U IEHT, A 1) B it 9 17) Y
RN “IEIBAEIE” (8 ML AT TEAT) -
(3) RME&EAL
BRI ARSI 2 EIAE R
15 U SORD A 16 Bl 2% 1 1
IR EGE AL BT R VT BONR W RV BOR A BE, MRS TH BB e BEATROIRES o ARSIV EUE ) 5

AUNE 1 MK 4R,

$ﬁ‘§,ﬁﬁﬁﬁ%imﬂﬁﬁﬁm Hls
Ml

F1. HIRRSFITHE

BITHRIRIRTS RIEEIRITRE (TEC) EUWEIRITEE (REC)
EHMBRRS 0~127 a 0~127

W EIR TS 128~255 5 128~255
B&EXAS 256~ —
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Mgk

i

EFBIRRES

TECE;127 ER% R NE) 1287 E
= GRY AN RLAYBREAL
REC>127 TEC<127
A
REC<127
WANEIRIKTS >
TEC>255

TEC : ZixtRiRITHE
REC : #ig$8iRITHE

4. BTBREIRRTS
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52 $HIRITEUE

FOERE RV BB AR DRV BUEARYE — R 1 S A R A8

R AU ARSI AT W& 2 P
— UHE KON A 3% W] BRI N a2 22 A 5 F

B RS AR A VAR AR I 28— BRI 1) BT FR T4

®2. HRITAERNEHNFMG

BEZMAEEIRITRENTHEH AEEIRITEE BRI EE
(TEC) (REC)
1| BT IR AT .
Bsh: U BT & E IR RESUS HARE PRI S 1T — +1
EIR7 BT, EREIRITEUEA M.
2 | BWBRRTAEAETERESREENINE-—NMIAOZ TR B .8
TR,
3 | AEBTAEMEEIRRER. +8 —
4 | BEBITAREEDEIRFEST HIRER, NS .8 B
X
5 | BB ITTAELET I IRIFESOSHARER, WA B 8
X
6 | BBETMENEIRFE. THIFEE AT ELSE 14
/I\i;’ljéfté:aeﬁ I HR AR s TR E S —_— -
25, SRR 8 Mt B, -8 +8
7 | AR A IRAR R R B NAYELE 8 MIAY B I AIRT . % kR A
+8 +8
8 | AFEBITIEREZEHIEERN GRE ACK BRI RMBA -1
T EIRED . TEC=0 R0 o
9 | EW BT EEFEWEIESERE (2] CRC R4 4R A E 1<REC<127 Bt-1
#iRE ACK ) REC=0 F}+0
B REC>127 B
% REC=127
10 | R FR2EXAZSHETT, lE) 128 REL 11 MIAk
TEC=0 REC=0

AL
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6. CAN Ry E ]

A
o

CAN PN 3 Fionifing T 1S0 HE i) OSI™ JEAS: B ch (AL 2 . B Bk 2 Mo 3 2
CAN il 5T 1SO/OSI Kok Z AR AL rh (AL 5 2 . Bdidig 2 a2, BARG RS @ &l 5 Fios.

% 3. 1SO/0S| £ A SEBEER

ISO/OS| £ A5 BBiEE BEREXHNEETH
TE: HAR O SRR 6 PR 12 AR A AT I FR BOBR S5 .
6 F: RTE HEATRUR RIS BsE %,
M. XFEE. BRESR. MEZAEE
Elsm 2zm HETSIERBIE, SHISUR R .
b= AR HBRE PSR IRRE . SRS, RDBENRR.
. HHIZIEIE. BEHIEE.
3B MEE (TR A 1L A B BRI SR S P k.
. EBITEAIEIERR. HUEEIE.
2B MRERE BUERRKENES (LFF) EREEXMEIE, BRERERE
LR TR
. pEETE. SRR,
= BESR. EEEHER. BEAR. BB,
ﬁ REEHR. BIEFR. € (WD M.
I GIEGEH AR (EIECRFEEE) .
1R: DER e T BEAERD
B RS L.
. (SR, AR, B, EERLSHTES.

[;£] *1 OSI: Open Systems Interconnection (FH E%EEEK)
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CAN A[7$

OSIEASRBIZR EEZ BB CANE X EIR
THRAE = E X E I I e
6.RT~= B | BRIEEH KABER
5.%1E R 27 | BHWCHBBIERE SRS, TIE. (I,
4.1% (LLC)| (wr#id B a9idif)
W=
3 AR st 5 58 40 S A R S
2. 54 BiR 1 2 I RE Bk ki
| #EEEIMACT [
1.4 2E [ HE s BEIEI, B, IR
ﬂ;}% (MAC) i T4 ZE B .
EEES AR BEAR (ZHEZAED)
R BT RO PR RIFEME RAERSHIDA] 44
& X
L BE 7RG 0 1 Th BE B 30 F 3 & B 5 1R 54 5 IR
, HERRHIRE T .
=% 18 A CRCHHIR ERMIEIR fUfE
ix ACK#EIR MAEIR
SE IR A Pt A B 7T #B 7] Bl B 46T $8 1R
MERR ACK NACK®#
BEAR EWTiEE
12 | eemast NRZAXHEE 6N ALAIHEA
EFRAL
LB F IR P GIRYSRAEE (A PIEE)
e RERSB(GS)LREE ¥
BB BRT R
5. ISO/OSI HEASREEFN CAN #13Y
[;¥] *1 LLC: Logical Link Control (iZiE4ERgizH])

*2 MAC : Medium Access Control

(8 i [EHE D
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B2 MAC FJ28 LLC T2, MAC T2/ CAN Tl AZ il 7« i ik 2 i sh e e B3 =
KBNS 5 A B HTH R, IR AL A b h S AL i th IO R o FLARHB U, w2 v B aiifl . fhak
M B RIORS I SR 1S o PR EE RS2 I ThREIE B 7F CAN $ 48 Al 2F o 0T o

EPER )2 TR S SEBR R & IE T XL AL P @ﬂ@éﬁﬁ%ﬁﬁ&@ﬂ@ﬂ%o {H R, 155 WP JlefE
TR . SRRE S5 BXE e MR R R L SRR BRI B AR R SO XS ] RS R S T SR AT E
] *  IREhEEN RLRRYE SISMEEETE A SR CAN g BE D& EENX . 1B CAN B ISO frifE

(1SO11898. 1SO11519-2 %) HAHENT B RIEFRBESHFHEE.
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7. CAN Wl R AR

7.1 1SO FRAEILRT CAN 1Y

CAN P £ 1S0 kb 54 15011898 FRUEFT 1SO11519-2 bR Fl. 15011898 F1 1S011519-2 vk %t
BERGJZ ) SCHTF], (B ZE AR

(1) *F 15011898
15011898 /2 i {7534 /% &y 125kbps-1Mbps 1) CAN = 438 {75 hrif
HHr, 18011898 1B M4 f5, Ml 1S011898-1 Hrhsik.

(2) %F1S011519
1SO11519 J&iB 5 4 125kbps LA T ) CAN AR 8 5 Ax vk
1SO11519-2 J2& 1S011519-1 i I ML Jei IR A
K 6 #7x CAN PHAT 1S011898 K 1S011519-2 hrHf (117 il -

\

il

TR

sizm b e IS0 RHUEDE THE.

. CANBYE %I B A2
V= 1SO11898/11519-2 R AL

RS TR .
1ISO11898/ISO11519 -2 o HIEHEE RYIERE H—EBHFEISOF 1T

THREN
T FHIEHERRZR, 1SO011898F11SO11592-2

EXHAEERE.
FFYEER, 1S011898F11SO11519-27E X HY

AAETE.

CAN ¥l ZE X BIER S

D CAN i 1S011898/11519 23 AT L BGER4)

6. 1SO #r/AELAY CAN #i%
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7.2
(1)

1ISO11898 1 1ISO11519-2 B9 [E &

MERAE =

il 6 frr, 15011898 Al 15011519-2 7 CAN sl H#)#L Z M Fs R Fr A F . CAN Wil E )2 i 7 Br
w~, EXTEATE, 15011898 Fil 1SO11519-2 ZEMH E T i) PMA EF1 MDI EG A A .

S
R
F=RIE o ISO X BB FRAEN
B > CAN HIF% 3424
fet 2 1ISO11898/11519-2 FfRiE{L,
o HEHKERYIBRN—IHE
iR = ISOF 4T T FRAE1L.
YIBFE: PLS B
X o 1SO11898F111519-23F 418 Z HIPMA
PMA B2 EBRMDIRHEX A ERHEE
mMDI B

/ o CANMHMS IR R HEYIEENR Wik
8. EERE BUSHRSEENTE

CAN i X BER 5>

CAN 1M # 1SO11898/11519-2 ¥R BIER 5

(]

7. YRR

*1  PLS: Physical Signaling Sublayer (#3255 F&)
*2  PMA: Physical Medium Attachment (324 FRi%E#E)
*3  MDI: Medium Dependent Interface (frRMEX#ED)
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EYEE (PMA E. MDI Z) , 15011898 1 1SO11519-2 ) EE AR S N3 4 fix

F 4. 1S011898 #1 11519-2 ¥IEEMEERE &
IR Z ISO 11898(High speed) ISO 11519-2(Low speed)
wiEEE &= 1Mbps & 125kbps
RBERKRKE | 40m/1Mbps 1km/40kbps
EERTH &KX 30 BX 20
BRI Bt i Bt 2
Min Nom ;Max. Min. INom Max. | Min iNom Max Min. iNom.iMax.
CAN_High (V) | 2.00 | 2.50 :300 275 1350 |4.50 | 1.60 {1.75 |1.90 |3.85 {4.00 |5.00
'EAN;L};;&'<\}5""2'.66"'"2'.'56" 300 050 {150 | 225 |30 5325 r'é.lib"' 0.00 "1"66"'1 15
wrE || N T
05 |0 005 |15 :20 |30 |-03 :-15 - 0.3 :3.00 :-
(H-L)(V) ! E § ; : E
W&tk (R#g/AER#D W&tk  (R#/AER#D
IR E 2% FIREsk
FR#1(Z): 120Q (Min.85Q Max.130<) F#1(Z): 120Q (Min.85Q Max.130Q)
SEHBEBEZEr): 70mQ/m SEBEZRT): 90mQ/m
SVLIEIRET[E]: Sns/m SRHEIRETE]: Sns/m
@M. 120Q (Min.85Q Max.130Q) s M. 2.20kQ (Min.2.09kQ
Max.2.31kQ)
CAN_L 5 GND [g# B A2 30pF/m
CAN_H 5 GND [@§% B 52 30pF/m
CAN_L 5 GND @B A2 30pF/m
[E] <1 BERE
BIEREERERTRLE-
*2 REKE
BEMKERBERFNE.
BIEREMZEAREZKENXRUNE 8 FiR.
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400

1000M [bps]

10k 40k 100k

REMBERDEKE

ik

iaf

R
oo

*3 BRI
CAN U % #iRIEFMIREL (CAN_High #1 CAN_Low) HYEB{IERFIM AL B T,
. & EMITIBE LK SR,

BEBTESARERFFRER TR BELMeTRETEz—
RHEBTR0", RUBFAL. MEEMFHEMNE 9 T
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BT HBitn
3 CAN High| |
12003 CAN Bus Line = 1200
CAN_Low

T =
v
51 CAN_High—
4 4 CAN_Low......
3 'ﬂ
5] CANE &S
7l R —
0

53 B 53

B Bxn

CAN High

2.2k CAN Bus Line

CAN_Low

-
—Y T, Za&m

1SO11898 125K~1Mbps

ISO11519-2 10k~125kbps

9. 18011898, 1SO11519-2 HI¥NIE R HFHE

(2) IE=N IC BYIEHE

1S011898 5 1S5011519-2 (MWL Z M HUAS AN H], FEAP UM 75 2 L1 IHIKE) 1IC 52 AHX R . 15011898 &
1S011519-2 BT M W) EEL IR 1C 413K 5 s

F 5. 1SO11898 & 1SO11519-2 Frxf iz H93Rzh IC

¥z IC

1ISO11898

ISO11519-2

HA13721RPJE(RENESAS)
PCA82C250(Philips)
Si9200(Siliconix)
CF15(Bosch)

PCA82C252(Philips)
TJA1053(Philips)
SN65LBC032(Texas Instruments)
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7.3

CAN FnHRAER A%

A 1SO, SAE MG ALl k. At CAN WhGEHT T FsvEfL .
FT CAN KRR UE RS 28 6 B, Wl 10 Frow, T ) V48 AR b S DAL A 3 5 R v REA T T 432K
% 6. CAN il FntrAE 1%

AR AR A% & Al
SAE J1939-11 250k Wk FRNE L% &, KEXE
SAE J1939-12 250k MR RN . 12V | KA
fi
SAE J2284 500k Wk Wk AERKD | AE
(&iE: W N EFHEREF)
SAE J24111 33.3k. 83.3k B RE
RR: EHRS
NMEA-2000 62.5k. 125k. 250k. WMk R %% SRR
500k. 1M fi
DeviceNet 125k, 250k. 500k WMk W% Tuig&
24V it
CANopen 10k. 20k. 50k. 125k. | MR . WML Tilg#
250k. 500k. 800k. 1M | Al (k. fte)
SDS 125k, 250k, 500k. 1M | M. RN L% Tuig&
Ak ()
" Class 2 BIERE Ri& I
& 10kbps ﬂj‘c%'é_ mij].%':,‘,.,lj : ,%;:’-“IEJ_FE?E’Q
1= Class A (EBRY) i, BN, Z4x7 || KECAN T
L ( 125kbps) |e L IN
10kbps 125kbps|B F IR FRIF * J1850
Class B | ( ymfzazg) (B BFTA. & o VAN
FE 12
I 125kbps  1Mbps ﬁ;ﬂm;ﬁﬂg;ﬁﬁf (askope || SaTe-bY-Wire
Class C | (szrf4=#l &%) pinE|  ABSE 1Mbps)
j:ig ¢D2B Optical
E Class D ?Mgbp;%sw) oMOSTp
o|[EEE1394
10. BEMHNSE
(] *1 SAE: Society of Automotive Engineers

*2  Class: SAE B9 £ &R
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8. CAN il

8.1  MIRYFAE

MAF I LA R 5 PSR A A T

o M

o ETIN

o HIRM

o T EM

o Mo[E]fR

T3 AR ORI A bR AERS SO RS U Al o vt U 10 ML AIFRIRFT (ldentifier: BLRFR 1D,
P ks A 29 M 1D,

PR IR R 7 o, AR A B B 11~ B 15 s

RT7. MRIFHER RIE

i1 i
2 FAT %1% B 7 (e 45 M 2R e AR X A5 HiE R ot
E= M ATk eTEARERE ID B & XS TIEREIEN.
£ 0t PS40 H $5R A @ 2 E B TTi@ A S5 IR A .
3 it FA T 4204 58 7 188 SR L 1) oK U Aot 2 R ot
iz i) B FA T 18 SR R E 2o 5 B T8 A 43 B FF SR AL
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ke
»

%

i

EHIE

iR

CRCE& ACKEL M43k
p [ ] [ ] [ ] 1’ [ ] [ ]
CRC
RTR FEW| AckiACK Slot)
e IDE ACK
FRAEEE | SO | [, | | R
M Identifier (ID) YI¥¥[ oic Data ore seqence V'] Eor
1 11 1(1]1 4 0-64 15 11 7
SRR
IR | [oE 0
Identifier (D) v[+v Identif jer (ID) rIR[FF] DLC
11 1[1 18 111 4 et
E BRAr
ACKAzE
D D/R R -
1. BRI
UE G 1R EL B CRCE& ACKER iR
D ¢ p q IP J P
CRC
riR R
RS e ACK f(CAKCK:smt)
SOF | | r0 | \ R
\ Identifier (ID) V¥ bic CRC Sequence |¥[¥]¥ EOF
1 11 141(1 4 15 11 7
I EER SRR "
Identifier (ID) i\ Identifier (ID) g oic
11 11 18 1 1€ SHERLAR
FIENL
ACKIIHE
D D/R| |R E Eers
12, BB
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BRI
. +“—> EIRREH
8
6 0 6

<

>

HIR IR SHERES

R: #EEIRIFE

R
D: E#EiIRIFE

& 13. $EiRibn

lﬂﬁﬁ$ SHRER

6 8

< >
B AR A EE LS

D R

E 14. 3 Hbn

8] P& BTN
3 0 o []ID[}F?
8] f@ JE IR £ 3% BETH
3 8 0 o
15.  MjalfR
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8.2  #iEm

Hsmwi 7 > Bo

K i 1R i e 16 P o
(1) ke

R BRI RN B
(2) fh#k

ST R ANEE
(3) =k

B 1 7T B AR B AL IR B
(4) BUEER

BRI A, A% 0~8 N1 A .

(5) CRC k&
S ) A i R 1) B
(6) ACK

IR IE T HR B
(7) WgE=R

R BRI AR B

N TR AA FSCEEA T B T o

2 : ACK

g—E 1hEE FAL )z HIREY CRCE: Py i

r > ® Y ° ‘f p N

CRC
RIS IDE REH ACK@((:ACK Slot)

~EET ACK
*IF/E*%KSP: | | Ir0 | l |5tn

i iy (D) i i DLE Dat2 CRC Sequence MM EOF

1 11 1111 4 0-64 15 141 7

SRR :
I RER | IDE T3
Identify (D) M\ Id entify (D) r1R[W¥] DLC

b 1 18 L SiREHIER

ACK(itE H B
D DR R
E st

16.

AR MR B
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(1) mEess (R, ¥ REBERD
FORWUFIR B LA BT

SOF

CRC

AC

EOF

-

17, #dREmn (Eess)

BRI

BT AT B P AT R T P R
B EPATIZE BN 5 I, BEECERGZEE 07, RITERE 17
CWAET BAT U R, BT Aokl B, B BRI PR, JFEL, “R

~

P BAT CRRT RR, AT R AR R B o, S EATONRRPE . CRIERPLE
Bk P S )
J
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(2) fh#kg
B BRI s g B
Pt SR FE A% AL e R R 1T P AN T

FREREN
) EAID R
> 7ok R # n ACK]
('3 11 1 R g CRCEZ B EOF
I EiER SRR
| ,IDE
HAID' Vv fEID' R
11 11 18 1
|:|D |:| D/R |:|R
18.  #Eml (fhEiER)
(] *1 D

FRAERIEY ID B 11 M. M ID28 2 ID18 kR AIE. ZIES 7 (IERARME.

(B FgE: ID=1111111XXXX)

T RBAEXA ID B 29 M. £ ID M 1D28 2 ID18, # 'R ID H ID17 £ IDO k7~ &EZA ID A
FREAEINEY ID R BibE 7 LEARME. (ZBIEEE: A& ID=1111111XXXX)
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Keep safety first in your circuit designs!

1. Renesas Technology Corp. 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
(i) prevention against any malfunction or mishap.

Notes regarding these materials

1. These materials are intended as a reference to assist our customers in the selection of the Renesas
Technology Corp. 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 Corp. or
a third party.

2. Renesas Technology Corp. 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.

3. 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 Corp. without notice due to product improvements or
other reasons. It is therefore recommended that customers contact Renesas Technology Corp. or
an authorized Renesas Technology Corp. 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 Corp. 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 Corp. by various means,
including the Renesas Technology Corp. Semiconductor home page (http://www.renesas.com).

4. 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 Corp. assumes no responsibility for any damage, liability or other loss resulting from the
information contained herein.

5. Renesas Technology Corp. 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 Corp. or an authorized Renesas Technology Corp. 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.

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

7. 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.

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