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uPD166020T1F

3.3 MEXHEKER

BRICHRE D2V E Y T, =25°C

17 B =7 E % ==Fiv3 5 #

BEREX Veer 28 Y

BREE (O—F4%> 7 | Ve 42 Y R=1Q,R =15Q, Rs=1kQ, ts=400 ms

i5))

BREE Wy TU#HE | Ve -16 \% R.=2.2Q, 1 min.

&)

HAER Isc) Self limited A

(B a— MRER)

FF&EK(DC) Ppo 1.2 w Ta = 85°C,

Device on 50 mm x 50 mm x 1.5 mm epoxy PCB
FR4 with 6 cm? of 70 4m copper area
IN i F A NEBE VIN Vee — 28 \% DC
Ve + 14 At reverse battery condition, t < 1 min.
ISiHmFANEE Vis Vce — 28 \ DC
Vee + 14 At reverse battery condition, t < 1 min.
L BfA JRHFBSIRIL | East 50 mJ Vee =12V, I =10 A, Tehstart < 150°C
F— (B%) 1368 L BRAITHHFFIRILT— (EF) 1
]
BAFEFEIRILE— | Eas 105 mJ Vee =18 V, Tenstat < 150°C,
(i%) Lsupp|y =5 /jH, Lshort =15 /jH
13.6.9 BEAMBHEIRILY— (BH) | 38

EREE Ten —-40~+150 °C

RAYFUOTBHEREBE | ATn 60 °C

75

RFBE Tstg -55~+150 °C

ESD fit £ VEsb 2000 V HBM AEC-Q100-002 std.

R=1.5kQ, C =100 pF
400 Vv MM AEC-Q100-003 std.
R=0Q, C=200pF
3.4 EEH
IH B i) MIN. | TYP. | MAX. By &

R Rinch-a) 45 °C/W | Device on 50 mm x 50mm x 1.5 mm
epoxy PCB FR4 with 6 cm? of 70 um
copper area

Rih(ch-c) 3.17 °C/W
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uPD166020T1F

3.5 EXHFHE

Operation function

FRICFRED RN E Y Ty, =25C, Vee=12V
B B Hik=s MIN. TYP. | MAX. B & #
ANRA v FERBIEES Iy 1.0 2.2 mA | Ten =-40~150°C
Q_Vj-j)\jj'%:}ﬁ |||_ 50 ,uA
AR UNALER |CC(of-f) 2.5 5.0 LA RL=220,lih=0A, Ten =25°C
2.5 15.0 A | RL=220,1h=0A,
Ten = -40~150°C
7+ U Ron 8 10 mQ | IL=75A T =25C
14 18 IL=7.5A, Ten = 150°C
BEEFERKENDBES | Vo 30 65 mV | Ten = -40~150°C
R {E
2 — 7 VB[ ton 120 360 us RL=2.2Q, Ten = -40~150°C
B —F TEfHE tofs 250 500 us (1366 REXLI D)
FUBXIL—L— dv/dton 0.2 0.8 Vius | 25~50 % Vour, RL =22 Q, T = 40~
150°C ( [3.6.6 BIESEH) SH)
FIEXIL—L— —dv/dtoff 0.2 0.6 Vigs | 50~25 % Vour, RL = 2.2 Q, Ten = 40~

150°C ( [3.6.6 BIEEMH1 SH)

CE] ™. REHREDER ; #ARICHBRLTEY FHA.
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uPD166020T1F

Protection function

KrIZHEDRWNE Y T, =25C, Vee=12V

1H B Hik=) MIN. TYP. | MAX. B s #
Ny T EERA VER | Rongey) 9.5 13 mQ | Ten=25°C Vee =-12V,
’ 16 22 mQ | Ten= 150°C L=—T5A,
o Ris = 1 kQ
ﬁﬁ:/ 33— f“*ﬁﬂj%;ﬁﬁg |L6,3(SC) " 50 120 A Tch =-40°C VCC - V|N =6 V,
50 Ten = 25°C Von =3V
20 45 Ten = 150°C
lLessc) 35 110 Ten = —40°C Ve - Vin=6V,
35 Ten = 25°C Von =6V
10 35 Ten = 150°C
IL12,3s0) 110 180 Ten = —40°C Vec - Vin=12V,
76 105 Ten = 25°C Von =3V
50 95 Ten = 150°C
IL126sc) ! 90 160 Ten = —40°C Vec—Vin=12V,
85 Ten = 25°C Von =6V
40 80 Ten = 150°C
IL12,12(sc) ! 55 120 Ten = —40°C Vee-ViN=12V,
50 Ten = 25°C Von =12V
10 45 Ten = 150°C
IL1g.3(sc) ! 130 200 Ten = —40°C Vee - Vin = 18V,
125 Ten = 25°C Von =3V
60 110 Ten = 150°C
IL1s,6(sc) ! 110 170 Ten = -40°C Vee-Vn=18YV,
110 Ten = 25°C Von =6V
50 110 Ten = 150°C
||_1s,12(sc) " 75 120 Tch =-40°C Vcc - V|N =18 V,
70 Ten = 25°C Von =12V
30 65 Ten = 150°C
IL18,18(sC) i 50 90 Ten = -40°C Vee-Vn=18YV,
50 Ten = 25°C Von = 18 V
5 45 Ten = 150°C
R—F VBB RHEE taoc) 0.9 2.1 3.8 ms Teh = -40~150°C
HERERE
B—A BRI —2F Y | tyoc)ton 0.65 1.6 ms |RL=22Q,
jﬁﬁﬁ#ﬂb’ii&ﬁﬁ% Y B8 Ten = —40~150°C
BEAREERE Von(oul) 0.65 1 1.45 Y Ten = —40~150°C
BEERETELE Veinuy) 5.5 Y Ton = —40°C
3.2 4.0 5.35 \Y Ten = 25°C
2.7 \Y Ten = 150°C
Fr— IR TEERI | Voneen 6.3 \Y, Ten = —40°C
EREXTRHIE 3.6 45 6.2 V| Ta=25°C
3.2 Y Ten = 150°C
HhoSUTERE Von(ct) 30 34 40 \Y IL =40 mA, Ten = -40~150°C
(L &% OFF BF)
BERHRE T 150 175 °C
BEERTFYIR AT 10 °C

CE] *1. JREHRFEEE ; ZAFICHBRLTEY FEA,
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uPD166020T1F

Diagnosis function
FRIZHREDRNNE D Ty, =25C, V=12V

IE B Eikc) MIN. | TYP. | MAX. | HfI 5
ERtUX Kiuis Kiuis = I/lis, lis < lis jim
8300 9200 11000 Ten = —-40°C IL=30A
8300 9200 10600 Ten = 25°C
8400 9300 10200 Teh = 150°C
7500 9200 11400 Teh = —40°C IL=75A
8000 9300 10800 Ten =25°C
8300 9300 10400 Ten = 150°C
7100 10200 | 13400 Teh = —40°C IL=25A
7700 10000 | 12500 Ten = 25°C
8000 9800 12000 Ten = 150°C
5000 12000 | 21000 Tenh = —40°C IL=05A
5500 11500 | 17000 Ten = 25°C
6000 11500 | 16000 Ten = 150°C
t‘zZ%iﬁ.T?t‘y F%E'. ||3,offset 0.1 1 /JA V|N=0V, IL=0A
pe
L
lis fautt 3.5 6.0 12.0 mA Under fault conditions
EEIRERtE QX%;}IKL 8V <Vee-Vis<12V,
Ten = —40~150°C
R J. lis jim 3.5 7.0 12.0 mA Vis <Vour-6V,
2 A BHBMER QI s0-c
EHESHHEBERY tsdetay(fauly 2 6 ps | Ton=-40~150°C
q(ﬁﬁr*‘/ a— FRHE)
t:/x%!'?,;ﬁ ')_7 %E'.;Jill:. ||s(|_|_) 0.1 0.5 ;IA |IN =0A
EURBRENRERRE " | tongs) 700 us | Ton=-40~150°C,
(lﬂ@é;ﬁﬁi")*t‘/ |IN=0A_|_||H,
R ERH AIBHR) R.=220Q
R %‘,7%1‘2‘1‘1 b2l ?Eﬁﬁﬁ 1 Tsic(IS) 50 100 Hs Ten = —-40~1 50°C1
(K7 ON iK&& IL=10A1 20A

CE] 1 REHREDER ; BARICHBRLTE Y FEA
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3.6 MEEEMEE

3.6.1 K354/ \EEE (On-Off Hif)
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LERA IEBOAA4FTIv 9950 T8k

FAF Iy 77 FRIEIELARA 7RI ORZEEL £9°, OUT fin1-1C L A S B S L7 IRIET,
H— A7 UT-HE OUT Ui - EALIX 0 VELFIZHE T LE 9, ISR 23K A2 L GND IZEEE STV D720,
SW1 O~ — FEMIT GND BALIC R Y £9, SWI1 DY —xEhL (=H /) MOS © 47— &M 1%, OUT i+
BMORETICHEY, OVUTICETLET, T >TSWIHEZ—rF L, 7T 07244 — Ridi))
MOS D7 — NI S, XA T v 77 T TRIENRAENT £9°,
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WX —rdowd, 7T EA A — R MOS 7 — MR ST, XA vy 7 TR
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uPD166020T1F

3.6.2 Afil 3a— MRFEMRE

Case1: @AW (ELAMWMIa— k) KiE

BFMICHEAZS Yy RFD L
Y RENBETOYY FFD UK
(@) IL>lscy

(b) Von > Vonow), taoc) #EiB#E

B INIRFAGND IZEfi S =154, (@), b)FHHT BE
T, TV RAERE s TEESNET, ABENLTYE

BEREFLET,

Case 1-(a) I > Iysc

Short circuit detection

Iin
N
0 1
| ' !
1 1~ i
! v IL(sc) 1
I ' ','E""\' """ E
! [ R ' . . .
T | (Evaluation circuit)
' 1 \ '
[ \ i
Lo \ !
0 e ! ~ H
L :
E 1 E A
Vour/Vee i : :
E E Vce E Ven
VAt AR -
oo : )
: ' '
E E Von i
Voo :
! 1
' 4
0 v ‘\~ Vour E VAT Vour
T '
Vo :
l l !
i , 1
H ! sdelay(fault) '
l 1 1 K
lis TS E

== : Cable impedance

]: lis fautt
0 ' t
tsdelay(faury: D O 0 OO0 0O00OOO
------- Depending on the external impedance so: DO0OOO0OOOODOOOO
B E T R
Ay a— MO ANR MEF OOz, ARy a— MEEEREL, BIREE, FUBEICKETS
Btk LTV ET,
160 150
Von=3V
140
120
< 120 <
< é //
o 100 o 90 6V
3 >
(&} go | Vec—-Vin=18V O
3 e | 3 %0 — 12v
3 12V g
k 20 | \ 3 30
6V
20 -
0 0
0 5 10 15 20 5 10 15 20
Von - Output Voltage - V Vee —Vin-V
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uPD166020T1F

Case 1-(b) Von > Vonouys taoc) #EiBH

Short circuit detection

I \l/
0 : (Evaluation circuit)
I i -------- i Iuso) !
i Lemmmmmmmmmmmm—e- \ '
E ~ :‘\ 1 A
e Y 5
0 s P H Von
| E ; s
Vour/Vee i ; '
! Vee 317 E .
/A e i vV
5 TUTTmTTIIITIIIITIIIIIIA Vonow Vear ouT
' i N 3 :
' ’ n :
Veat E ,/ Vour Vr E\\ : 1
0 E / E \ 1
: Vi : \, :
E : : EZ=== : Cable impedance
f td(oc) § ;
lis E E :
: I lis fault
0 § t
------- Depending on the external impedance te:0 0000000000 000OO
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uPD166020T1F
Case 2: tH 1 ONKEERFIZER > a— FARELBE
@Q)ZERETHEEHINICHEAZ Yy Y IOV LET, EURERIE s TEESNET, A
NENLTUEY FENBETOY Y MO UREZREBFLET, BRA—TUOREDLSZE

EHEREE A BEHRIEVon) LTVBBEE, toold? U7 ShTOET,

(@) Von > Vonow) » taoc) i
Case 2-(a) Von > Vonow) taoc)y Rk

(Evaluation circuit)

Short circuit
\L \J/Short circuit detection

Vin
0 P
e, (&)
1 1 '\
A
I o
] vy A\
E " “
R
H N Ay A
/1 .
0 [ Sa.
] : Von
Vour ! I et
H | RN ' 4
: Vee b N
' -
' [ | ]
N
Vour .\7‘"
\! Von(owL) Verr Vour
N |
A i
0 P 1
s
! Seoo” !
[E====] : Cable impedance

1
v Dis fautt

I tdoo) .
Vie 19 B |
t

i

Depending on the external impedance

weo: OO0 O0DOOO00OODOOOOOOO
tsaelayrauy: J 0 0 00000000
o OO0 OO0OO0OOOOODOO

RENESAS

Page 11 of 23

R07DS0441JJ0100 Rev.1.00
2011.08.15



uPD166020T1F

BEARFEMERE
WwERH L2 E, 71X OFF L4, wEItg, HFOHIIZON LET,

[[IN

Vour
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3.6.3 /Ny THGRRIER

2Ry T ) Wi O R T S 72 9012 N-ch MOSFET 2 % — L F 7 SH A#ea A L T\ E 1,
N-ch MOSFET & PEHEHTIC L 2 FE KL Pdae)iZUL FORIC L VRO D Z N TEx £,

RIN[ZLUTOFRHICEET 2VHENHYFET,
Rin < (|Vcc- 8 V|)/008 A

—Vce PD(rev) = Ron(rev) X IL(rev)2
A _______IL(;V)_: + (Vee — Vi = linrev) X RIN) X lingrev)
|
[ W\/ | : + (Vee — lisrev) X Ris) X lisqrev)
| A Rcc ! ) |
: : ! lingev) = (Ve — 2 X Vi)/(Roc + Rin)
! 1
IN | Riso ! lisrev) = (Vec = Vi)/(Rec + Riso + Ris)
I
| N-ch MOSFET |
! | N-ch MOSFET IZHiN A ERITARICK > THIR S L
Ry T T A TWEITIhERY EEA,
R R Ny TV HHEEEREEIC Neh MOSFET 24—V A 7 &+
e ) - BIZlE, ¥4+ — R&HERT H MOSFET £ L
IINGrev) 7J/.7 lis(rev) 7l7 TINWHFICBVIEENEEZHNMT 2BENHY,

3.6.4 EEREEFRIE

BEIREEVce - VDBET L Vewunz FHEIZ &, HhET v vy b2 T LET, BREEVce— V2 |
L ch<cpr);£’L|E|§> ERHBICH NS — A LET, Yy ME T U, BIREEVee - VoD
Vemery BRGS0 E Y B34 7 IREERE L £ 3,

[N

y

0 / \ / \

Vout/Vee — Vi f

Vece — Vi

Vear

i
i Vaineen

E Vour Venwy NN
0 5

FE V=0V THEEANFEL TSI ENEH
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uPD166020T1F

365 twURERES

lis

lisytim |- oo
1

lis offset

Kius = I/lis

Vis < Vout - 6 V, lis < lis,iim
Von(NL)

22000

20000

18000

16000

14000

12000

10000

8000

Kius - Current Sense Ration

6000

4000

I.- Load Current - A

30 mV TYP.
I
BhREURE
A
\
®\ Ten = —40°C
o /
~..""s --------------- / mmmmmeaaa i@
150°C / ~
o W (-4 0
P [ &/
. O
0 5 10 15 20 25 30

35

Rec 0 Riso 0100 Q (TYP.)O Vzis =46 V (TYP)ORs=1kQO 0000
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3.6.6 BIESFH

OUT IfFRA v F T KR

Iin

toff

Vv 50%
ouT
dV/dton —dV/dtoff
25% )
R
1S i H 3R
Iin
tson(is) tsicqs) tsicqs)
<> <> <>
lis
3.6.7 EH{EX
ANER L7 N5 H U RER
L - OFF lisey)
H Normal Operation ON IL/KiLis
Over-temperature or Short circuit OFF lis fault
Open Load ON lis, offset
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uPD166020T1F

36.8 LEAMAIJBERIRILY— (BF)

MAXIMUM ALLOWABLE LOAD INDUCTANCE for a SINGLE SWITCH OFF

100
\\\
< ™~
) NN

S \
© ™~
4 ~L_
°CU§ 10 \\\\\
[0}
(7]
5
= \
5 N
3 N
_Ig ™

1

0.01 0.1 1 10

I. - Load Current - mH
LAMmA 7R (HI) O F— (Epg) 1, Re=0 Q& LT FRERUCTHM,

_ 1 2 Von(cL)
Eas1 = 2 lL[ Voncy) — Vce ]

36.9 BRMKHABTIRILF— (BEH)

TA X N—=FARAGINIINE DR A &7 2 Apksy, BRSO 1H 0 £, T, ARNZ—
FTFTDHEXTA Y NAN=FARARCE B EN TWD TR L —=RNT A RCHIMENET, Ay a—hk
LTWARETIHERESAKE <, TRICHEDNZILX—NRKELL RV ET, ZOZFKAX—IT A AD
BEEEDT-DICEETOILELRD Y, WAMFTFARET R X — (Bas) DR KEKE L THESINT
WET, FTRIE, Afifs g — MREEICH T 2RAMKETFR TR LFX— (Brsy) ZHRETDICHT> TOHM:
<7,

Lsupply

Rsupply Vear = 18V,
Rsupply = 10 mQ, Rshort = Rsc + Rsw(on) = 50 mQ,
Lsupply =5 uH, Lshort = 15 }J.H,

Tehstat< 150°C

Vear

=== : Cable resistance
Lmmn] - Cable inductance

R07DS0441JJ0100 Rev.1.00 Page 16 of 23
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3.7 Ny r—T 5 (unit: mm)

5 > TO-252 (MP-3ZK)

6.5:0.2 a0 2.3+0.1
50TYP. _ | & . .0.540.1
43MIN._| | © T
o N
S 6 | N
i | | Q
< | |
< | |y E
z | 123
= N el T
e K
<r’*||1|%3 . = 0t00.25
® =
S FITERIY
0.5£0.1, [l
1.14 0.6+0.1 -
0.508 <
Al
©

Note
No Plating area

40 ]
GAUGE PLANE
SEATING PLANET

R07DS0441JJ0100 Rev.1.00 Page 17 of 23
2011.08.15 RENESAS



uPD166020T1F

38 FT—E Stk

X VT « F—THNOF A Z2DmE L L FEE (E1) TY,

=

=

Draw-out side

— 0000000

-E1TYPE

3.9 EENLHR

ZOMEITRAIER EREA R L TVET, ZELTH, RESBIMIEOHEMEZ~T HOTIEIHY £

REVVS

66020

o———(O0ooooood

0OOO*. 000000000
o o

oooo

oooo

(@©o20)

(@©o10)

—— 0o0o0ogoo
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uPD166020T1F

4. PRz
REQUIRED CURRENT CAPABILITY OF INPUT INPUT CURRENT FOR TURN OFF
SWITCH vs. AMBIENT TEMPERATURE vs. AMBIENT TEMPERATURE
< 25 500
5 s
3 2 ¢ 400
H i
=]
= 15 < 300
o L
2 =
z &
g ! £ 200
© \ (8]
o 5
® 0.5 5 100
5 L
(&) =
©
£ 0 0
s -50 0 50 100 150 200 -50 0 50 100 150 200
14
= Ta - Ambient Temperature - °C Ta - Ambient Temperature - °C
STANDBY CURRENT ON STATE RESISTENCE
vs. AMBIENT TEMPERATURE vs. Vcc — Vin voltage
20 14
12
< 16 -
% 2 10
£ 12 °
3 g 8
g 8 2 6
g &
» 2 4
3 : s
g - & 2
9 (@) Ta=25°C
0 o 0
-50 0 50 100 150 200 e 0 5 10 15 20
Ta - Ambient Temperature - °C Vee — Vin -V
ON STATE RESISTENCE vs. AMBIENT ON STATE RESISTENCE AT REVERSE BATTERY
TEMPERATURE CONDITION vs. AMBIENT TEMPERATURE
14 14
@
12 2 12
g %
. 10 o 10
(]
[0 c
£ 8 7 8
Q 6 o 6
[z ® S
5 4 25 4
% cc
i Q3
o 2 52 2
0? 0 ffg 0
-50 0 50 100 150 200 -50 0 50 100 150 200
Ta - Ambient Temperature - °C Ta - Ambient Temperature - °C
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uPD166020T1F

OUTPUT CLAMP VOLTAGE (INDUCTIVE LOAD TURN ON TIME
SWITCH OFF) vs. AMBIENT TEMPERATURE vs. AMBIENT TEMPERATURE
42 500
40
400
‘%* 38 . Vec-ViN=6V
5 & 3 /
9] '
as A P,
8 s E 12V
L:: ‘% 34 5 200 | == 18V
£ o 1S
3 v 32 E
[ ' 100
sz 0 5
=
Y 0
-50 0 50 100 150 200 -50 0 50 100 150 200
Ta - Ambient Temperature - °C Ta - Ambient Temperature - °C
TURN OFF TIME SLEW RATE ON
vs. AMBIENT TEMPERATURE vs. AMBIENT TEMPERATURE
500 i 0.6
Vec-Vn=6V
400 / oy 0.5
«\
RS
Q / B 0.4
: 300 c
£ 18V o 03
E 200 — ©
@] / %
g 2 0.2
[ ' -
: 100 5 01
2 2
5
0 0
-50 0 50 100 150 200 -50 0 50 100 150 200
Ta - Ambient Temperature - °C Ta - Ambient Temperature - °C
SLEW RATE OFF
vs. AMBIENT TEMPERATURE
0.6
0.5
&
> 0.4
=
(o]
(0]
5 0.3
£ \
@ 0.2
1 \
5
5 0.1
>
el
! 0
-50 0 50 100 150 200
Ta - Ambient Temperature - °C
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lisim- Sense current saturation current - mA lis oftset - S€nse current offset current - pA

Veinuy - Under voltage shutdown - V

SENSE CURRENT OFFSET CURRENT
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5. BEREREME

Iing - Transient Thermal Resistance - °C/W

TRANSIENT THERMAL RESISTANCE vs. PULSE WIDTH
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Notice

1. Allinformation 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 di by Renesas such as that di: through our website.

2. 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.

3. You should not alter, modify, copy, or otherwise misappropriate any Renesas Electronics product, whether in whole or in part.

4. Descriptions of circuits, software and other related information in this document are provided only to illustrate the operation of

products and ication You are fully r 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.

5. 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. You 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.

6. 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.

7. 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 electronic 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 repeaters; nuclear reactor control systems; medical equipment or systems for 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.
8. You 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.

9. 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.

please evaluate the safety of the final products or system manufactured by you.

o

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.
1

12. 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 El as used in this means Renesas Electronics Corporation and also includes its majority-owned subsidiaries.

(Note 2) "Renesas Electronics product(s)" means any product developed or manufactured by or for Renesas Electronics.

. 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

. This document may not be reproduced or duplicated, in any form, in whole or in part, without prior written consent of Renesas Electronics.

Because the evaluation of microcomputer software alone is very difficult,
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