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10.

11.

12.

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 sales 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. You 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 reasonabl e 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 errorsin 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. Y ou 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; personal electronic equipment; and industrial 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; aerospace equipment; submersible repesaters; nuclear reactor control systems; medical equipment or
systemsfor life support (e.g. artificial life support devices or systems), surgical implantations, or healthcare
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,
especially 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 aloneis 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 al 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.

(Note1) “RenesasElectronics’ asused 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.




LENESAS

TTL

BRiETTLE R B IEHYH [E =

LAF )R B % TTL HD74LS AR B AGIC R FH I, I [R] SR I0RE 257 b ot 2 ) o S A P 21 g o X145

77 i B R T RC ST, TS AT

1. @BMRREEE

Y 3oS B RAUE LR L2 T W 1A B ANRER I AR BRAL, AT 28 24 B (R 3 H AR AN BE [ I A 21 )
PBRAE, A AR LU R LA H e S8R 25°C.

SURME  AVRUE DAV

1.1 @XNHEXFEER

HD74LS &% "
e e " - B
ZIREHRAN VLS TIN
BIREE Veoitl 7 7
MANHEE VIN 7 55
MAND ZSHRz B R B E Vg, &2 — 5.5
RIFREE Pt 400 400 mw
REBEEE Tstg —65~+150 —65~+150 °C

[E] 1 AERBHIEE,

FhEXT GND 3| BIE X Ky e E{E -
2. BEEEISMNDSIM BN S R SR B E, RIRTAEE PIEE A ANDEE NAND [T Z B AR E.

1.2 FFEMHsIEa e EE

=

15v

30V

WHEE (HEJ)

Vo(oFF)

HD74LS26. HD74LS47.
HD74LS145, HD74LS247

HD74LS06. HD74LS07

1.3 =WwbsIEembeE (ZRiERD)

B #s HD74LS %1 B
BWHEE (HBEE Vo(oFF) 5.5 Vv
RCJ27D0011-0100/Rev.1.00 2008.03.25 Page 1 of 14




TTL

LENESAS BB E TTL & A B BR B 2t [F /IR

2.
Bt NG
HD74LS £3£ HD74LSXXXP HD74LSXXXFP

[iF] LRPEHFRERERTP, MMEHEFREAKRERTFP. BE, AFFREERD, FRBEATERT
“XXXP”, REGBFANEE, MAmMHER=RATIRA.

3. WEIIESFEN

FERIRAAC R D, FORERAERA R R, AR R, RN TR AR T
IR E] S S KIS BIARAE, HERE TARSAIE T 7RI L% A TTL IR e 451

FESETAEZAE MERTTL, BRRECREPTICE MR, A REBLVE R SEPER it . 8%, WERAVE T i
RBUEAERRNEEL, AR AT AR TR FAEA, (R @ BUR AR B A 1 N ]

LI H BOHERE TARSAF W N R IR o A3 KA A AR B HAR O A5 ZE I T ORI H 451, 03T 2% i 2ot
xh

o HERTAERAEQ)

HD74LS &7 e
;A s _ =L va
Min Typ Max
BB R Vee 4.75 5.00 5.25 \Y
B AR lonE — — -400 pA
W B lov — — 8 mA
INEEE Topr -20 25 75 °C
] REFTEEMEGE.
o HEETAESIEQ)
=] s &R & max | Efi
“H” B LR oyl |HD74LS &7 |37. 40 -1.2 | mA
125A. 126A. 251. 253. 257. 258. 365A. -2.6

366A. 367A. 368A. 373. 374

240. 241. 242. 243. 244. 245. 640. 641. -15
642. 645

“L” BRI ER loL HD74LS &% |37. 38. 40. 47. 145. 125A. 126A. 240. 24 | mA
241, 242, 243. 244, 245, 247. 365A.
366A. 367A. 368A. 373. 374. 640. 641.

642. 645
wteE Vo £2 |HD74LS R%l |26, 47. 145, 247 15 \%
06. 07 30

[E] 1 ERTEBEES.
2. TEFFER R FRARAA 51 BE 0 OFFARZS T RY#6i th rB [

RCJ27D0011-0100/Rev.1.00 2008.03.25 Page 2 of 14



LENESAS

TTL
e TTL SR B IR RV F =N

4. BEFMHRINETR

KRR H AT . AR MSIEEREI R S IR I 451 IUEAE %7 mh Bl

41 Himrlt

Il MEFE
R
y W NS
ICC | NAND | #MBEIMIADV) mac EAEEILEBIIA 245V
v — o §/+) ?E*&ﬂ% AND | 2EBIN AV min
Vi WARE | T o NOR | £HMAAViL max
VIL (BRARSEMAR) | — o OR | #MEHMANV i mins HHbEI2 EBH A GND
OH T Jlos AND-OR- | #1% ATH#i A (BANDITHI T MN) BV
VoL v sy |NVERT | Ui AN45V
OH 5 A 4
L : AND-OR %)Eiﬂﬂ%ﬂ*]ANDl‘?E‘J%-‘E‘Mﬁ)\ﬂavmmin,
* H A SERAN A GND
GE) SRR, 155 SAHH A T 2 i
RS (B
e
W NG
Vee NAND | £&BIAAViH min
l AND | BB ETENAV, ma EHEETEERHIN 4.5V
Vin — | NOR | #iMEBMIAAViH min» HIBAISERMAHGCND
WARE | T lo —
ViL (BRABEAE) | — ) OR | SHHAMVim
Voo T AND-OR- | #3118 AIANDI THI 2 ERELA AV 1 mins
v z INVERT | Hithpy£ER4M N AHGND
oL
T o | B A (EANDITE TNV ma
7L 7;7 T AND-OR | 4ttty A 4.5V - max
U] SREARE, 55 M TEI TS SR
RIS (IR
| Vee
&£ )
Vik f Vi TR : T
I 7J7 .
[E] SMAEHRNE.
||OI'||H VCC
(+) —»
V)
! i
I B
[E)] 1. BANBIRNE.
2. 7£i 2 AND-OR-INVERTa; & AND-OR| ]#7,
7J7 MRNMEN, FHEFHIENE T RATANDI TR
A3IHIE N RN, SHBEGND.

RCJ27D0011-0100/Rev.1.00

2008.03.25 Page 3 of 14



LENESAS

TTL
Ini TTL SRR R ER R LRI IR

s MEFHE
45V Vo
he -
V) =— 2. fEMEAND-OR-INVERT={ & AND-OR| T8,
7J7 EIZ RN = 3 R AYAND T RN S | VB b FF R -
R FE
I8 NS
NAND 2EBHNAGND
— AND 2EBHN A5V
| - NOR £EBHNAGND
s AR —] o OR 2HIAHAEY
l los AND-OR-INVERT LEBIA A GND
AND-OR SEINA4.5V
J., E] 1 REWMAENG, FEZSMEITE TN R Fm RS
2. REEE AN 224N 2 A BB 5B .
e
(+) IfIRE N
'ccl cc NAND | 2B\ AGND SEMAH4.5V
] AND | &4 A4.5V L EE N FIGND
— N . 1IN A4.5V
lcc AR X —] I é:z:\ﬁ;‘;"e”') EHAI £ HABGND
1NN 4.5V . .
OR | H4p9£ A HGND EEINAGND
AND-OR- | . .. . 14ANDITTHY £ BN 4.5V
J_’ INVERT | ZFPIAZGND HAtb# S ERMA B GND
14ANDITTHY £ &N 4.5V . .
AND-OR | 4t sy 2 #5481\ HGND EHHBAHGND
vV,
45v °
S
(VNS . T ~—
VoL VT —0O
I VoL +l
I
vV,
45V oc
loH )
VT_‘ lT_‘ Vo —I:I_
VoH p—
. Vo =
J» ;
7T
RCJ27D0011-0100/Rev.1.00 2008.03.25 Page 4 of 14



LENESAS

TTL
e TTL SR B IR RV F =N

mE MEF %
Vee
323{-——ﬁ%%mA jﬁﬁﬂ GE] 1 RARHEES: RIERH I SES.
loz — 2. FELAYAI I 3 | BSNIH BB P P S U R,
(=t O—_y, BRAZHRTE.: MR LIFSMELET.
= Vinor Vi [ g 3. FELAYAI I 3 | BSNML A R PR U R RS,
gr{__ﬁAI HHANEMRER: MR RIFHMEHET.

!

4.2 HD74LS &FIHYAZ s

= 75 5E
WES Vo Vee T Vee
o o
R R, % R,
L. e 31
EYE
1 o IO
s TT i
HE (a) BB (b) S AR FF 2 Yo
2
7T i
(c) =75t
] 1. CLEfERSIR AN S B A,
2. ZHREERAH1S2074(H)HHERE S
3.R; =5kQ
B GRFEEEEXR)
Hs T i
BkE (t,)
L i

RCJ27D0011-0100/Rev.1.00

2008.03.25 Page 5 of 14



LENESAS

TTL

e TTL SR B IR RV F =N

I H MEFHE
3V

F’ﬁ)\ 7/Vref \§Vref

oV
—» e —»| tpHL v
OH
fEHEILIR
;ﬁg = | mias 7/ \<
—> tpHL f+—— —» tpLH [—
/— Von
V,

B e /!

VoL
3V

M NV o Vi

(LT 1) N 4 oy

- Sii. SHF  \| o Sy S,

-1 ! 2 \ =1
x| O et W ey
St VB E)FA fosy VoL
e tzn etz > ;0:5 \Y

N e VoH

SqFF. Szl‘Zﬂ / Vrer SIN Sz[ﬂ =15V

=0V
[iE] 1 WEMNE, (ERR- 1 H I H 0 R PRSR LB .
1QE§€A%”=1¢ {3 -2 7E i S 0 R VP IR AS R H A
MR BIEEE
igs| HD74LS &7 BAL
Vi 13 Vv
troy (10% — 90%) <15 ns
tTHL (900/0 - 100/0) <6 ns
RCJ27D0011-0100/Rev.1.00 2008.03.25 Page 6 of 14



LENESAS

TTL

HmiE TTL SEAK AL B RY $E [B] S5 1

5. EARITREAIFFE

BN/ B T AR
Ta=75°C IVC;3:I5-0IV_
4 25°C
2 \\l. -20°C
S 3 \
5l
w
5 2
&
1
0 1 2 3 4 5
WABE V|, (V)
BNFFIE ("L"BF)
+1.0 —
VCC=5'0V
<
E
=
0 i~
i ~—-20°C
® [ | 25°C
é Ta = 75°C
-1.0
0 1.0 20
WABE V, (V)
fRABIEIR AT (8- fA 58 2 BRI
i
g [
4 20 4
i PEy tpLH
DT S~ ot
=z
T 5
B
1g
;N;j Ta = 25°C
w2 R.=2kQ |
i C_=15pF
1 | | |
10 20 50 100 200 500
RFBAE C. (pF)

HWHBE Vo (V)

1%%}&.&51@] tPLH'tPHL (ns)

AR ("HYB )
Veg =50V
4 Ta=75°C S
X i25°c -
s N2 3
N\ -20°C >
) H
)
2 X I
N -
]
A\
O 20 40 -60 -80 -100

-
o

#E Pr (mW) (BiH44N)

WA 1y (MA)

FEAEIE IR A 18] - R R B ORI

1.0 —

VCC =50V

V|N =20V
0.8
0.6 .

—20°c 25°¢ LS
=1 |

04 —

— = Ta=75°C.

/
02 =
0 4 8 12 16 20

0 FEEE IR A [8)- TR 505 1 RO 14

R (LR )

W GEER 1y (MA)

E f (MHz)

Ta=25C | - Vee =50V
R =2kQ | £ R, = 2 kQ
C =15pF] C_=15pF ]
o |
%
- terL & e e tprL
I —— i B Cr =
tpLy = teL
)
=
KE
#
0
5 5.0 5.5 -20 0 20 40 60 75
BEBE Voo (MA) FERE Ta (°C)
THEE-SRE B4 1
200 T T TTTT T T
| Ta=25°C
VCC =50V
| Duty cycle = 50%
100
QQQ\/
N\
7 A,QQ A
0\»/7 &
// // )\‘)Q
0 pF
0.05 0.1 0.2 05 10 2 5 10

RCJ27D0011-0100/Rev.1.00

2008.

03.25

Page 7 of 14



TTL
LENESAS BB E TTL & A B BR B 2t [F /IR

6. TTLEYEREEEM

6.1 @BXHEAFEE
WAL T LR Voo SIA LIV N BEVFIRFE Pr R ORATIR S Tog 58 TTL AN B RBUE (L AR
Yt AR BLAUEE, A T RE PR AR R BR . AR EN RO A ARRLAH Af i, HERBUR TS

6.2 HIE

6.2.1 HRHEE

MY LR Ve 75 5V45% LA IR, BECRIIE TTL R A R EF TAE LS

FLJE R (R4 & DC kB (WA B e 8. S dh . S RIS EC 0 RIACHESD (kg
P W HD) (Y.
6.2.2 HiEME

X ACHIDC K UL, HLURFHPUBCHER L . BRBTI S, k2 5 52 S Pl Jat S b Ja 2 e 75 g sy o R
I, AR HOR G HR B R PR I B BT X 5, R e f it St R . AR . 78 SSIE ey
LT, EVec FIGND 2], %5~ 104N a4l LN SR PELF R F 4% (£90.01~0.1puF) .

6.3 AR{EMGIRIRIALIE
FEF TTLM R A R B AR G, 283 H LA i) AR 51 R L

PUNAETTOIRAS TS, Rk T BB R R ) P sl 2 AR P20 “HY WP, BT DU N AR 2 5 2 5
WA SER . O T $R A ARG SEERIPERE, F PT84 B, X T AND B NAND ], 45 AN
NG SN IS 2045 AR 26 Vg min < @8 AN 03 5 TSN v s <dpe KA Wi s o AR BT
LA 5~ W LR s

(O AR5 SR E A K FERE R Ve (B

Bl

(2) WRA A NAND 8 ARG, AURHZEA SR, JERAR IS BNERZ 2 Zm 5 (B2)

i

RCJ27D0011-0100/Rev.1.00 2008.03.25 Page 8 of 14



1LENESAS s

e TTL SR B IR RV F =N

() FAHBTIEERE T BOSE “L7 PR, AR EAAE, e “H” P,
AR BR BN, FrLArBY “H” PR R B i /e (B3 .

=

WARERY LBT
"H'E 3

&3

(4) EViymin<UBEAE COERAT AR YD <EBKBUEES.SVIN,  HEELESREANT 15 B R 2 e i
ik (B4 .

¥|H(min) ~ ViN(max)

=l

&4

FELSTTLHE LR, 4= L R LA

HH, WERTTLI “H” MU AE 2V B 5 KH0E LS EREREE A, s iRt WES
Ji7s, FELSTTLI M dedsaa M4 (SBD) Ay, BMERAIEAE “H” Sl I AVEH A,

I SR N F s M L s AR AR AR R M, it 5 | BV ] BE ) SBD 23 75 A A P AR S W T o DRI aA
R AR EEmm AL “H” BAE SRR,

VCC =5V VCC =5V
Wi i
BN —— PO =
U244 1 V/div

IO \ #5810 ns/div \

\ BN
N

i / \ GND o

E5 “H” @iIANBEMNTH5IRNHESERE (HD74LS30)

RCJ27D0011-0100/Rev.1.00 2008.03.25 Page 9 of 14



RENESAS s

e TTL SR B IR RV F =N

WIRTERL: WSRO A PN 5 AR 20 R AN T A A 51, )1 6 B s i) HD74L.S30 (8
HEAIANAND [ THUER)  toy B8, ZERAS AN, toy ATRES KSR, JFRE(CAC I,
PR o

VCC=5V VCC=5V

L] A i

BN 00—

124 1 V/div
1PN %5 ns/div

\ PN

T 110 -

il A~ M

E6 MA3IEIEEM oy KFEH (HD74LS30)

6.4 MNSESHIBEET

N T AT S AR AR, AL NS S A Y. AETTLRIRG LR, ORGSR “H” B
AMET20V, “L” BEAER0.8V  GEMMEEIES M a0 o BIAIERINII &M, AU RiiE
HEAH -

6.5 MMNESHIKR

AN A S AR S 1 BT R BT, KER A TTL % 5 BT fE 4 AR AR e PR v
MG, NILEAL A BT, TTLAE S 1 L TF IR R BRI ) e K Lus s 8 I3 H B FR s iy AR, b T i i)
IR B I TR] F2 1 oh 150ns.

UG T AR SR I TR BT RO I, AR I R T B ST IR S, A
SHMMEITTL. A A5 500 ) 51 R —0.6V, T J01F 43 25 (1 PN 45 3t 2 1E N IE 17 S SRR AR T T8 1 58
BLCrEor BIhhe, A Res DR, FrLlA0EE: BAE S 7R RIEAGERL 0.6V,

6.6 TS

BT R IERE WL, RS “HY HUPINE, D625 kit B S GND R . (H R 7RI AN
TR, H AV LA 55 GND %, 3T H 5 GND (#4026 i 17 JUREZE 1RD LA P
6.7 HEFHBEARHIEN

UARER TTU S ST S B B0, SEIRIN (Rl JF HL R A R 8 i 2™ AR R e, B it
IRUE T R A s i HOKHLIAT AT RE S LR 2k, P AN REUR NI RIS J34h, il heas 557 i A vl g
DRV S A P9 AT AR R o DRI, A I 250K B 38 H A £ 200pF LR

RCJ27D0011-0100/Rev.1.00 2008.03.25 Page 10 of 14



LENESAS

TTL

e TTL SR B IR RV F =N

7. EREESEmM

o ABZRUR BN BN AR T o

o NBELR ARG BEE I G I« RS AN B R 1 R B R 4 2 I D FEL R Y, T
o N TBFIEE R RS R RN, 0 N Al ) R £ R A T A
24 £ 200pF HE 2 8 J50CH P2 AR 1 BN |/ 50% B, TTL A& FEL B R B2 200V 6

8. TTL ICH 3Ry A

TTL ICERE RS E G U 2R Pras, s B & A FA Bk A

8.1 HIERIMAMEEIRE
.« WFIMELERE (DIP)
SIMAE | #MBe, (CCW) RWEETF (mwW/ee) BFRETa = 25°C (MW)
8 125 8.0 1000
14. 16 105 9.5 1185
20 90 11.0 1375

< NMMBEEE (SOP)

E1L: 008 #E6, (°CW) BEEF (mw/C) AFHFETa=25°C (MW)
8 170 5.9 735

14, 16 160 6.3 785
20 150 6.7 835

[i£]
T ERYLE

8.2 TTL ICHE s En th 2k

TREERERAAVeE, BRUREINTEEEN10% HIRAFIFEIRIR  (40x40x1.6mm) EFHBETRKE

WHN B £ 5

NI AT

1500 1000 B
1400 900 -
< 1300 ™ N S 800 20 pin
£ 1200 £ 700
= Jo0 [ 600 —m\\\
- N — S
& 1000 500 : =
& 800 14, 16 pin & 300
“ 700 ™ § 200
600 100
00 0
2530 3540 45 5055 60 6570 75 2530 3540 45 5055 60 6570 75
TEIRERE Ta (°C) TEIRERE Ta (°C)
RCJ27D0011-0100/Rev.1.00 2008.03.25 Page 11 of 14



TTL
] z /S e - _
ENES nf= TTL £ BER R L EIN
&iTiE%
o BITAAE
Rev. %17H
o 1BiTAL
1.00 2008.03.25 — R 1T
RCJ27D0011-0100/Rev.1.00 2008.03.25 Page 12 of 14




LENESAS

TTL

e TTL SR B IR RV F =N

10.

11.

12.

13.

Notes regarding these materials

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.
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.
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.
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 )
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.
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.
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.
Notwithstanding the preceding paragraph, you should not use Renesas products for the purposes listed below:

(1) artificial life support devices or systems

(2) surgical implantations

(3) healthcare intervention (e.g., excision, administration of medication, etc.)

(4) any other purposes that pose a direct threat to human life
Renesas shall have no liability for damages arising out of the uses set forth in the above and purchasers who
elect to use Renesas products in any of the foregoing applications shall indemnify and hold harmless Renesas
Technology Corp., its affiliated companies and their officers, directors, and employees against any and all
damages arising out of such applications.
You should use the products described herein within the range specified by Renesas, especially with respect
to the maximum rating, operating supply voltage range, movement power voltage range, heat radiation
characteristics, installation and other product characteristics. Renesas shall have no liability for malfunctions or
damages arising out of the use of Renesas products beyond such specified ranges.
Although Renesas endeavors to improve the quality and reliability of its products, IC products have specific
characteristics such as the occurrence of failure at a certain rate and malfunctions under certain use
conditions. Please be sure to implement safety measures to guard against the possibility of physical injury, and
injury or damage caused by fire in the event of the failure of a Renesas product, such as safety design for
hardware and software including but not limited to redundancy, fire control and malfunction prevention,
appropriate treatment for aging degradation or any other applicable measures. Among others, since the
evaluation of microcomputer software alone is very difficult, please evaluate the safety of the final products or
system manufactured by you.
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.
This document may not be reproduced or duplicated, in any form, in whole or in part, without prior written
approval from Renesas.
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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