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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.
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I MOS FET
RENESANS IIZ MOS FET a4
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I MOS FET
RENESANS IIZ MOS FET a4
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I MOS FET
RENESANS IIZ MOS FET a4
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I MOS FET
RENESANS IIZ MOS FET a4
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L LT 28 AR5 Tj(peak):
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Tj(peak) = Tc+ Py -06ch —c(ty) + Py - 6ch — c(ty + t3)
+P3 -0ch—c(t3)—Py-06ch—c(ty + t3) — Py - 6ch —c(t3)
=Tc + 6ch — c(ty)(Ips? - Ron1+ SWiR $E)

+?~ID22 -Ron2-0ch—c(ty +t3)+ |D22 -Ron2- 6ch—c(t3)

~2.Ip -Ront-6ch —c(ty +t5) - t?“ -Inp? -Ron2-6c¢h — c(t3)

Och-c(ty) : PW=t; Bfduty n% A9 i i #E
Och-c(t,) : PW=t, Bfill & A& #4 M
Och-c(tz) : PW=tg Bfili & 83T iE #E
SWiHi : HFXEEt,. taPmEHRE
Ronl : Ip1 BYRon max.(Tj max.=50°C)
Ron2 : Ip2 BIRon max.(Tj max.=150°C)

(f51)  {fi ] 2SK11651, 7rE 32(a) FARBIET, Fh5tili B Te=50°C. Ip;=3A. 1p,=30A. t;=10ms. duty=50
:f(f:goggl%)\) t,=100ps (1 55 A1 21775 ASO VB A 2 (AL ¥ SWHRAE A Ronl 43 4E K1, FrLLZmE T

1) 2|Dl:§A i) Rond i ] Bdis 2% 7 119 0.55Qmax., 7F% [ 3| Tj max.=150°C i, HAf by k2.2 ~ 2.44%,
JITLL Rony=2.4x0.55=1.32Q2.

(2) MR EHE LR 1 15-RonFiE 15,=30A [ Ron2~0.8Qtyp, [FFE, 7E% FEF|Tj max.=150°C I, Ron max. A
JEsk i 1.31%, FTLLRon2=2.4x1.3x0.8=2.5Q (sZfp b, W BRERE) .

(3) A PW=t;=10ps. duty 50% ¥Jid PP Och—c(ty) I, HRHE Hd 2 T Kl yg (n=0.5, Pt LA
fch-c(ty)=ys) * 6ch-c=0.5x1.25=0.625°C/W

(4) U5 PW=(ty+t3)=110us 1shot ] 6ch—c(ty+ta) I, [FIFE, AR 4 T Kl yg)=0.04, FirLA
Bch—c(ty+tg)=yg(r) * 6ch-c=0.04x1.25=0.05°C/W

A
|D1$1 t, ,‘ Ip2
LS
S ir||'||'||'||'||'||'||'||'||'|
Hr b
(a)
A
|D1 ID2
ANNOOnnnno

ta t3

(b)

P3\

P
“Pi(tety) . 2 ()

(c)

32 DIRAEMREBHFFRXEMGTF (RIRKER)

RCJ27G0017-0100/Rev.1.00 February 2008 Page 25 of 45



Ih& MOS FET
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(5) PW=t,=10us ¥ifih K 11y 0ch-c(ty). [ilbf, Sl 41 Hlysy=0.015, i LA
0ch—c(ty)=ys( * 0ch-c=0.015x1.25~0.02°C/W
. Ti(peak) = Tc +6ch — c(ty)(ips” - Ronl + SWi#€)

+t?1~l|322 -Ron2-6ch—c(t, + t3)+|D22 -Ron2-6ch —c(t3)

—%~ID12 -Ron1-6ch —c(t, + t3)—t?1~ID22 -Ron2-6ch—c(t3)

= 50+ 0.625{(32 x1.32)+ %(32 x1 .32)} + %(302 x 2.5)% 0.05

+30° ><2.5><O.02—%(32 ><1.32)><0.05—%(302 x 2.5)x 0.02
=50+11.1+56.3+45-0.3-22.5
=139.6°C
FrLATi<Tj max., ] UL % TAE & 4E ASO Y [l A

6.2 RMEREASO

TETF RIS R AR SE T O b, T OG0 03 22 D BN P £ 28, R 5 i TR T 3 14 1 17 i e ASO —
B, 0SB i) fhi s ASO B BEF LA 18 o 3 W AETT G FIURAE T T A T AR tpq A1t 0 RS RRE /B AR 5 0 A it i 1
B TF A, XA g RS ) L, LA 12 IR K tp Rt SBR[ I S 1) i Pl ASO AR /I, AT B T 1
fEX Ik CanE 33 F17R) « AEDHMOS FET H1, Eﬂﬁiﬁ%&%&mn}iWﬁﬁﬁtoﬁﬁd\, WAL KA FRII%, N
IR vk B A RIS 1 A

10
INI#EMOS FET
8 < 0
Ta=25°C X
— IB1=1A
< = [ -
% 6f WAREY R E lgo=—1A
B
2
= “lg=1A
2 oar Ig1=1A Igp=—0.5A
lBZ= —2A
2 -
)() ! ! ! !
0 200 300 400 500 600
SRR/ R SR EV oe(V)

E 33 RiEmEASO

7. mEFFE

B A ML E 34 771« TR MOS FET 78 K R DX SR IR RO 1, Db A fierh, JF 4T
PEDCHIIE K, AN el o) R A Dl o T 4 A B 1% L

J38h, DA MOS FET 550U B SR —F, R, Rk, AT FET P o i) 5 2% fin s HE
o

FED R 5 S RF, IR KON TN A8 ORI E M A L Z5F A FIMATIR K ZE 5 o %A i 57, AE
DRJH N 2~6A, FESHRFIHZIN 100mA.
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PIIEAES R A, A HT 5 40 B A SO s h Iy, ROk e r R B o 100mA ZeAy s AliAS g XU Y
s VA FEL R T A 7 P PR UL R A PR

TEARIEH R R B IS EARIE R B R AR TS 1
10 1.0 —— ;
| | Vps=10 V
- DS~ O
VDS—‘]OV* TC=_25°C N // ‘/{?%{?
8 0.8 A b/é
~N
/}7 25_ | /
< <
< 6 - 0.6
E 7 £
el
J : /
/
2 0.2
/ ///
0 2 4 6 8 10 0 0.4 0.8 1.2 1.6 2.0
HMAR/ER B FE Vgs(V) AR/ BAR B RV g (V)
(a)DFFI2SK413 (b)SEF12SK1057

34 fRIEFRSYTIE

8. BiR/IFRzZ BB B4
Th# MOS FET D R4, SZASWE35. 365115, 7EEN /IR 280 N & M . 1% M I IF 1)
FL A o 2 P T 45 8 L 5 ) %6 MOS FET (4 VL0 FEL s 205 R ) (AP B
(6) % WEIIVE — | E B 37 T, R ARSI )t (I T B 38 . WAE T 1 1, E139
W 5 P AR SO AT T . BT, % MR LA MR R
H ELAE T S5k IR 50 25 M 2K, Fh R PWIML RO S8 A H I, AR A — AR, T ek b e
HH. BEAh, ¥ Vs EFRE S, SWBEE, JEHIERA T RGNS FAR T, T7E/N X i,
Ve N IexRon IR EL2R, U@ K /N, Frbh, 7ERSSEHg e, oA R HAL S

Channel Source Channel _ Source Channel
= y. T ’\127
. N
P
N+ P+
Drain Substrate(Source)
E35 DHRF (HE) By (NE) E36 SHRF (HEE) B (NIFE)
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Reverse Drain Current vs.

Reverse Drain Current vs.
Source to Drain Voltage

Souece to Drain Voltage

TTTT T 2T T]T T | puiseTest
;S,; 16 Phlse‘Tes‘t // - 16 /
= %
g 10 | % ol ]
s e
<, ﬁL 2 . 5V VGs=0V
2 IV g
o
: 4/ L df |
) e : /
0 04 08 12 16 20 0 04 08 12 16 20
Source to Drain Voltage Vgp(V) Source to Drain Voltage Vsp (V)
2SK1517, 2SK1518 HAT2025R

Reverse Drain Current vs.

) Reverse Drain Current vs.
Source to Drain Voltage

Souece to Drain Voltage

50 -50
T ] ]
. — Pulse Test //
<
~x 40 — —40
o // <
g / 5 Vgs=-5V—+/
£ 30 Z _30 GS
3 2 / [o5v
]
£ 20 /] S i
a / £ -20 /
g fVGS =10V 5 /|
: 1/ 2 4Ny
3 10 V g 10 /
e /74— 0,-5V 5 /
W ‘ ‘ - Pulse Test
0 04 08 12 16 20 0 -04 -08 -12 -16 -20
Source to Drain Voltage Vgp(V) Source to Drain Voltage Vsp(V)
28K1669, 2SK1670 HAT1026R

E37 Vp— I 450
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1% MOS FET
IhE MOS FET BY43 14

28K1520,2SK1522 28K1520,2S8K1522

— VR(100V max)

= 100us
10ms
<— 50us

di/dt

%IE i-=10ADIV
t=100ns/DIV

/

28K1170

(ir=20 A d{/d;=100A/ps) (ir=20 A d;/d=100A/pus)

2SK1518

25K1671

(ie=30 A,d/d=100A/us) (ir=30 A,d/d=100A/us)

2SK1669

E38 MEB_IRERYt K
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2000 T T T T
¢} Ij]iMOS FET
o LIBEAYFRD
1000{—2 HiRAYFRD
28K1170 ——]
(500V/20A) ——
500 04
> 25K1623 . Ld
& (100V/20A) |
I
Eii:( 200 il
2SK2553
% (60V/50A)
0 2SK2554 i 25K1518
I 100:(60\,,75,“ Samm (500V/20A)——]
25K2885 T 25K1669
(30V/45A) (250V/30A)
50O HAT2025R
| (30v/8A)
20 50 100 200 500 1000 2000
it EVpss(V)

39 WERZIRE S5 FRDHIt, LLER

8.1 WiH_REMEREIEEIN

LA MOS FET [ A& MRS HI A1 S I sl e by (0 2 — AR, s P N WL, Bl S Ao e 1 v s
iR 7t 4 Q1 e PSS SO (2 S e o6 87

B 40, Bl 41378 FA ) L g b i s A AR B A
LT RN IE Qu 1 Qa OFF. QqA1Q, A ON. Qg 7F Qq Hrifk HAIALE A ONR AR IN R B

(G NI, IOy Aoy, IMRVIQy 0 Wiiog, 1335 LS BRI E i 20
Qu 19 P A A FE A LR IF. VMRS T RS Q. TR Qu 38 MR I IO WAL Wt IR, Q728
IIEHRAS, 37 I R o

I KL HL RT BE T S50 B B (K0 10 A P S0 ) PR R 2 B i S 32 BRI o AR AT LI T53, vl i
PR LU i RN A, DUIBE S i N 78— AR iﬂ%ﬂohwm%%ﬁﬁW¥m%1%To

Vee J
sl T i o)

AC 100V l
wE 200v% 7 Vos ion

GzoJ ﬁ Q G4OJ 3"4

a

3

El40 SikfzayE A B

' Vis Vcc

t \ VD31 Q1 AR P FE S 72 )

VDs(on

<FFSHIiEA>
(QevimR iR
) iF: Q, A ER R A IE (5] B37E
VEr QIR REHIE B B ER
Vos(ony: Q: M AR/RRIGFRIE

tr: Q,MEB=IRE Y 2 (B E A )

1) t Vs L BB O
e i QEEREMREERE T
0 iy (Qetomimm ) [mﬁ;r—cz HIBE B {5 SRR }

el

/dl r/dt P EE ALy, BIEREVR
M IRE R R B EQ, (L, ) .

Ve  EERE
(KRBT BB EFEBRBLs. i dip/dt. )

1 .
dig/dt i

4 Voston) | V5
L Vpsz  (QeeyiiR/isiRaEsiy)
A J

El41 Dkl TERT AR

~

>

<=

ooy
0 vF*
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’z I % MOS FET
ENESAS IhZE MOS FET Bu4F 4%
£1 WEBRE RN BHEHERT

A ;= =i:h 5ﬁ’ ‘i 2

= X EAE 55 ME—REMRR BEE o pws s
3 EE | MR

o [BRES REFTEA

IN#EMOS FETHIMR S
RS @AY, HItksk

i AR — AR B dildt.
dv/dt, FiE RS BT,

0T

R=330Q2~8200Q

R R FI &/ IR FF
= HIUE1E B K dv/dt.

di/dt =20~
(AT, BVERIER TR (
FEBATEL). , S0A/ks)
Q@ |BENESZREFEBEAN 3V~———o
HEMOS FETHYRIR, 7 -
=ldidt, FeeRhEE L=2uH~20uH
i ipro
-
® lygCaiCRE MBI E 0 gi:)oofgg
MOS FET iR/ EAR o 0.1uF
Z 8], AIHIEIAER—RE S,
HIdv/dtR IS B . CR_ ¢ [BARESRE
= . @
@) |[FERIBELH(+). ()31~
ZERRRIRRZ 8]
(N/NED) EIZREESE 0
BUNESE Tk R C, EIEMIM WHAFHO~O
FESTEMRLIESSE FOE -8

BT EEINESEIRE
Kkt G FELIFEMOS FETHY
RNEZRER=ERIR.

<

B

o

o

EEEREER (STERIBIRTE

(1) FRsAE RS

LZ MOS FET (R I E 42 s, BT U A P B A R R A L o 2% PR JUAS )32 AR M A Y 8 R
W, BLAEZWET I AE TTL ICSEHEA L .

N 2 U ) AR REA T U

ANXF Qq AN IRHIRR fl FE INF, - TR MOS FET My,  Qq hakilRA, LU N KRR
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RENESANS % MOS FET By4%i4
Va1 =0, Ip =0
Vep =1/2 Vpp(- Ve = Vop Rg'igRg)

Vb = Va2 — Ves2
=1/2 Vpp - Vth,

HorhVthy 4 Qu MBI HL s o I H Vth,<<Vpp, I Vr1/2Vpp, AMINEIQq M Q, IIHLEZI A 1/2Vpp .

TRtk
Vop
o
Rg
Q,
Va2

AR
VbtV ‘Hf o
GS1 —»

TR
42 EBEREARRE

NHRE — PR . 24 Qq MR & th O FF 4R B B G i, Qq P 4h T, [FII Qu thIT4R Tl . HHg
AR Z W, QIR /I B A Vps=Vpp=Z * Ip» FEH.V(=1/2 « Vp—Vgsp) B B

Horb, Vpp MM Vs, BRIGZ, 24 Q58 UK BIMAN DX ERIN ,  H1 Qq #2 55 MOS FET 451k

MH AR AR, 23 IR T ORI 8] 22 7 A5 B AN A 1), 1 T-2h % MOS FET F TSI TE] A B ik
10ns, PAIEJL-P AN I F3d e BpAR F0 o 2 R A i i AR R 20 T A Bl A3 AN B 44 7o B4, HiZ st
FIT B 42 v 1) P s A 2R R A W B I )l 2 R 1 R i o 2R 1 20 ol 4 ) 46 R 46 s

100
80
<
£ 60
o
b
®
=X 40
I
20 /
0 100 200 300 400 500
TEIRABEARELIE Vpg (V)

El43 SRR
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1% MOS FET
IhE MOS FET BY43 14

Vs=0~10V(1VE i)

5 7
V /0
4 = —
Y/
o —
B
2 2 /) —
i3 g P
L/
L
0 4 8 12 16 20
RIRGER R EVps(V)
E 44 EBiReyindERSEMN
100
80
<
£ 60
[a}
®
=40
20
0 100 200 300 400 500
RRGEREEEVps(V)
El45 HE4FME
5
4
S
[=a]
= 7
_@ 1/
B
1 / B
///
A
0 4 8 12 16 20
EARGER ELEVps(V)

46 HHHERSHIE
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H1 8 45 ) A0l 7 WU O SRR I I 2% o (HEk S0, AR SR 265 4 (B 46 Fis) .
FEUN N TR ) (2) 5, o0t B AR 2 F B VA EA T T 28 B i W

(2) FEARKEAS i i 25 v PV v
A Qq HOBIAR HEL AL IEAT 1E 7 ) WP AR A7, AT BRI A P (BB A s, B 47 %05 AT 72
IV . 7EE 47(C) I LK A8 ] 14V R YRAE MR AT 11 1) WP RS A2 I P A o e AR 1 1 48 s

SEAh, B AT Pros i) A S A A AT [R], S R T A /bR oy 2 W s AR 40 DA A Y B> FET IR (1 24

G
Rg Rg
S Q, Qs oD
(AER R
G
Rg Rg
s a 5 v oD

(B)E AR ERE-BME

Rg Rg

Mq;
SGMIJIIIIHHCD

1 2

(CYERHEA IR

E47 MREZSREMTEE
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Vs=0~10V(1VE i)

5 /
4 / ]
/
S
12 /
S
% 2 / -
1= /
1 / =
0 4 8 12 16 20
TRAR/EAR L E Vps(V)

El48 (C)HE &AM BRI

(3) PRI AT B HE I e A P P 5
FEVE AR i b b A T B 42 Fros i LB I, PR32 31 D) %8 MOS FET H A LAY (£ 2SK1057 44 24 500pF .
1128316171217} 600pF.  f=IMHz) FISEM, {fi45 Qq Ml Qo 7E TAEMS = AEAHAL 2, AT 3 B0 % 1) e

AR B B LS e e B SR A
ARG I E 49 Fi s S AT sl S AE 1) S5 20 e Ll BT 50 P s o

MR SR T A RS Cg=Cing, RIWT VR V oy MV o FIARAL 22 31 LAAR RIAH 28K 3, 1) H. 100kHz I AH
oz Jie e w] 7 HhIAE -90° LAWY o

Q,
—’_—N. Cin2
Cg Rg=
L»« VOZ
\
Rg
ESiR

Ciny. Ciny i MINBE

Rg: ESRREME

Cg: BTIHMBAIMER (AAHME
Rg: Hitkim/E R E

E49 EEHERERE S
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Rg Ciny | Rg

- ¥
R, T CinzT}‘—% Rg

E50 EEHE CREWERK

10. Rk H B EIIRA MR O <(WHESE >

FEVFA At L TP BT 22 M BB ) 20 W5 R A0 1) 23 M A2 VAN A ) FL I ) A AN BELTL S O . REECA
WA T I (Mo FB 5 U0 R BT o

g MOS FET Y5 b Ay H He 3¢ 1) 15 s 25270 b % A B 5 BT o

Rs +rg L, Ciss 4,
11
LA T
NN, |
|
@ h vxgm D TOLZRL ¥ Ciss: IR
} gm HERS
| CL : MRS EZEMER+FERR
rg :iitReEEME

Rs :fESiREM

EI51 iRARAA th Rk
ZEEROBER I N LT Zina@ g LU R A ER:
zin=Y_ 1 iR+ 9m 1
= TaGiss T RLIF S Gigg) @)
& LB A R IFAT B

R X .
%m ALK QMR 1HiH:

_ 1 jeCRAZ jo gm RL
joCiss 1+0°C 7R ?  (1+0%C %R *Jo’Ciss
. RL ____ o’CiRi%gy

1+ 02C %R%2  (1+0°C %R ?)0’Ciss
FEAE SRR IR 45 AU R BTR

R CR 2
Rs +1g +——p g e LM < Qe @)
1+ 0°C “R.© (1+w0°C “R_“)Ciss

& n] DA ABL A
CR,?
Rs+rg+R|_—LC*ng<0 --------------------------------------------------------- 4)

Pl AMm R L R, LA R 1E 53 H R

CLR.%gm =0
Ciss

Zin

RG +RS +rg +R|_—
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ENESAS FET B9451E

& MOS

(HIE, AZTHEAAAER D) Z MOS FET BB ML Ik f, DR, AEBCTE i AU ORAF AR T 5 8 9 35 10

RENE SHF PR, I AR FEL B

£ D RSN A A58, BRI IR S Ahse Z LT B A, i A3 (@) I CLy JF B e TR T

SRR
5B LB 1 2ty ot P 0% A L 52 B

o
i |
! |

/

T~

A EN]

A7

VAVAEII)
7 7111

-2 \\\ \\

\\
N \\\\ \\
5 \\\\ \
—4 P
— GOy
%;i_ -5 \ 6\\% \%
Ciss: i N2 (500pF) < @ %0 °© \
rg : HIHRES BIEB5)Q & 2 \e
gm : HHEBRS(1s) n -6 Z =
RL : fa#BEB)Q 1S \
Ro : M#RZFIRME ® 7
eo - 1 \
e RG+rg+1/0Ciss 8

14—0o 9 VIS
RL(1#gm/@Cs5) \ \
9

\

10k 100k ™ 10M

5 %S (Hz)

100M

El52 X FINEMOS FETREHRMIE BB EISHEMEFE GHEE)

11. HEMOS FET BBV FAE R EMITE %

(1) SRTIAE L e UL i b A B
AR5 ] 53 F K AF AL i, MVAE SIS P ) A B 3 L 2 3K () R TH 5

Rth(ch-c) Rth(i)  Rth(c)

kR Rth(ch-c) : BUIEEREIE SNSRI HA
Rth(c-a) : HISNEEIEZFZEM=SAIHE
Rth(i) : HBEIRAE

ATch Rth(c-a) Rth(f) Rth(c) : TERUAMAE

Rth(f) BRI PE
Rth : EHME

v

53 B EY B
Rih = Rth(ch— c) + RN —2)- (RN +Rth() +Rth() W
Rth(ch — a) + Rth(i) + Rth(c) + Rth(f)

BB PR IUH 9, mR2P7r (UESH) .
Hh5e I B 2SR AABE Rth(c-a) A2 H i A (AR e M RLBOBARPE 1, (HOE, IR 2 Pons,

Rth(c-a) 1) {H il

HECRth(i). Rth(c). Rth(f) M Rth(ch-c) ZATG %, PIMLAESERN I, w2 (D) fife 2 X (2) K AEH] -

Rth=Rth(Ch-)+Rth(i)+Rth(C)+RUA(F): +---rrrsssvvvvrssssvnnnssnn @)
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#2 REEHEHERE
£3

£
DPAK |TO-220AB| LDPAK |TO-220FM| TO-3P | TO-3PFM | TO-3PL
Tj max-T
Rth(ch-a)  (°C/W) Rih(ch —c) = == (Pch(W) fKiE SIS B )
F1
Rth(c-a)  (°C/W) 178 80 83.3 62.5 55 42 45

(Rth(i)+ ¥ A& |0.3~0.6| 0.3~0.5 [0.3~05| 0.4~0.6 |0.1~0.2| 0.3~0.5 |0.1~0.2

n} J]]n]n}

Rth(c sth Y
() | fetziR FH#BEE |2.0~25] 1.5~20 |1.5~2.0| 1.5~2.0 |05~09| 1.0~15 |0.4~05

(°CIw)
BN | BEREE — 2.0~25 — — 0.5~0.8 — 0.5~0.7
(ti{ci TS — 4.0~6.0 — — 2.0~3.0 — 1.2~15
100pm)

[i¥] 1. %@

(2) VAETELE Teh T 85 %
(@) FFHHCHR I TEVE W A SRS I oL R

Tch=Ta+Pp * (Rth(ch—c)+Rth(i)+Rth(c)+Rth(f))-wrooeeeevvee: @)

(b) A FHECHARNT : RERE BT S A A e FE RIS DL R (PRI
Tch=Ta+Pp * Rth(Ch=C)- v (4)

(€) TR, R A
Tch=Ta+Pp * (Rth(ch—C)+Rth(C-a)).......ccovoirriiiiiiiiiiiis (5)

AR AN 7107 it H SR VA TE B FE A B Peh kit 5 Rth(ch—c), 185 A 2 (6) KRk HX:

Tch max-Tc

Rth(Ch - C) = T .................................................... (6)
() 7 2SK1170(TO-3P) H, ##m it Hx%, Pch=120W, Jrlh:
Rth(ch- ¢)= 150- 25 4 .04:c/w

TR DI FEAL T R reR AN, A ) 3 9 #4 B Rth(ch-c)(t) . 8% Rth(ch-c) ik SR RA (R 1Ak
) MBI 1~10F0, Rth(ch-a) ¥ Z4 5.
DAL, iSRRI, R () b BV TE AT . ik 5 AN i 100ms(Lshot pulse) I, A A R HLHCIR S
BWE LT LR KR
(f5) i F 2SK1170(TO-3P). #4flik % PW=10ms(1shot pulse) 1) 7 4B Rth(ch-c)(t)1 LA &
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#3 INEMOS FETIEPLHIITE (2SK117089%1F)

I Tch(°C)
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Notes regarding these materials

1. 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.

2. 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.

3. 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.

4. 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 )

5. 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.

6. 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.

7. 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.

8. 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.

9. 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.

10. 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.

11. 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.

12. This document may not be reproduced or duplicated, in any form, in whole or in part, without prior written
approval from Renesas.

13. 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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