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IC Building

Word-line

Near 30 years passed, device size reduced
from 1.0-3.0 pm down to 10-30 nm, devices
and |ICs have became systems. Today, | |ike to
proposed that any devices & 1Cs can be 8 Layer Metal Interconnect Structure

considered as a semiconductor building. of Cu Dual Damascene Process.
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Reliability as a Function of System Compl/exity
# of components Component Component
in Series Reliability = Reliability =

99.999% 99.99%

100 9919 99.01
250 99.75 P 3
500 99.50 P52
1000 99.01 90.438
10,000 90.48 0. W0
100,000 36.79 0.01

MEERETRGNAR, EREMATEERA—TRHNFE
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Table 1. Warranty Claims Paid by U.S. Manufacturers

o 2006 Claims | 2005 Claims
mpany $ Million $ Million
General Motors Corp. 34,463 $41.696
Ford Motor Co. $4,106 $£3,986
Hewled-Packard Co, $2,346 $2,353
Dell Inc. $1,775 $1,521
Motorola Inc. $891 $716
IBM Corp. $762 $831
Caterpillar Inc. $745 $712
(General Electric Co. P665 $699
Deere & Co. 3509 453
Whirlpool Corp. 3452 3204
Boeing Co. 3206 $146
Textron Ing. ¥167 $149
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Summary

Rel1ability = Life
Rel 1abi |1ty = Money
Rel1ability = Dignity, Honor, ——
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“Semiconductor Reliability Engineering” (SRE)

EeFSHEEZNEGEHRTEMEN—ITITIERAR, HEA
RNME: AT (semiconductor reliability prediction) .
AN ( reliability testing) ¥ th (failure
analysis) \ KMHIBRFZ (failure mechanism ) . AT
(reliability design) &35,

Failure

Rel. :
analysis

testing

SR
Prediction

Reliability
design
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+ GB/T3178-1994 (FISEM . HEMEMARIFE) , FFRGIB451-19904F
AISEMENH: FREMENZFETHIENNEIRA, STHRMAE

IhEERVBE ST o
Reliability : the of a system or component to

perform its required functions under stated conditions for a
specified period of time:

Probability (or ) is a measure or estimation of how
likely it is that something is |ikely to happen or to have
happened or that a statement is true. Probabilities are given a
value between 0 (0% chance or wi// not happen) and 1 (100% chance
or will happen).
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JEDEC ( Joint Electron Device Engineering Council,

f
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i iR [UEREE A SR A bt
GIB 128097 | E WG TRk MIL-STD-750H
2| Gt 360A-96 LR TR BTl ST o S MIL-STI-202F
30| GJB S48A-96 RV LA T EL R MIL-STI-E83D
4 | Gm2inel 0 I A I i MIL-STD-1344A

GJB 3157-98

N5 S A & RO R B iR B

I

p L T

« MIL (EEZEHRIRE)
(]
EITA R — P irELEZR
- GB (E*R)
- GB (EZFEFR, REERTEKELRS
Z, EbxsmtimERIe. k.
2 1-1  IRE byt RS R 30 8 AR T 2 ) A i
Y | EERES H¥ba I bR
1| GJB 33497 | 5 b4 B AN MIL-S-195001
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AREN=2%: HAERE. AEFH. HAEINEE.
>AER B EEXAT=REMRERMAEEFHE.
o FEMEMBIRIEY, BEMEHEEK, ATEESERK,
® HERTBIRY KIS Ay N A SUB AN E A B RV E DI R,
o HIEI#SART—RRAVE. A H. 7. ¥, WAILIZSE]E
REEHIRYRE (NESRRERRE) F.

> AEF e SR ERFHFIME RN, SENANEE. B,
&R, UKaE. 2E. BhFSF. A—FFmEAEFGTIMERNR
MAER A EEKF, PrMEFRGBES, AIEERBE.

>ESFENTTEELDAERERENANEDENLITER, FBELET
MEFHPTERRIR, RRTRAIEMERE; A 8e5eEINRELS
HUBIININRE, WASET A FEEIn)R,
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Human Body Study
Anatomy, Physiology, and Pathology,

> “m’%,l\i” 5 “%&Q” , IEyu “1@%” 5
“RIRT —HE, =N EIRYAERA @
HI%F 1% -

> BATMKREA RS, BR "KM ki
£ “IEM1N" , "KWY E=RZ “WEE”
HYUEHE

> R FFUR AR EFE R E R E
ATF, BEMNRAR_EHFRECHISS 5] & 25170
R Ak BB RIS R R IE S P = 1 .

> ZEFFHRATEMENFEBE A AKEN
MR ] (AR, JBE. ENF) KA
ea F SR Al FE B BB TR BRPE, LARERID)RE,
PHEEERE®.
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BHAZH (Infant Failure)

> eeFEN SR AR BE M £ FHIR IR B A E YRR
PRERERMIR, 1BhEE TIEREIBCRBUEE RIS

> RHIK M EZ R HAM B EHIE ERVE EREME, EE
APRWIMEN . TIENDMEH % . BtEEFIETRE
AR REE, IEERAZRFR.

ZHEMFEIEEEE!
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(B%& %% (Random Failure)

> FFUREI KRR~ E B L HPE

> Tz RFNITENE, RMRRERE, RESBEER
PERY = mE L R EAR N Bk 7Bk -

> BERKRIEMIIER, RUREREZRBLRIENS (40
BHBES) « WIERMTHHERENRRRES, EATLUAAE
ARz m A R 8 T ERFERYRE .
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LY (Wear-out Failure)

> FFHR T IR 7 5 R E e FiF

> KW RS FHIRMIESF R, KRBT FRTEE N MR
inbiy

> RYFEREETmETKENIE. Bm. 2, BRERAE
WHVAE S . BATARE TN, BiER). TDDBFMMN, 3lEFFF
Rt E SR L.
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N #F A izt B
mEE ARG REL TR (RERE) EFRNEER. BES
BRAZHFRITREERE, BIVRMLLTRRLRY, NHEER
B PO B R SRR R RS TR0 A

IER{ERAAEME A KB By MR B .
—Ea( ) )‘
K T} Tji
a: IERFRHY

Ea (eV): KMAERE (ZZE~aiEENEREENE)
K (eV/K): iRz EH (8.617X10%eV/K)
T, (K): tmEEGIRERIER

s o

#45%(Ea) v
SN o = exp

Ffy (InL)

IMREFG IR RXBRAET BN FEMFHES N IKEZBRIXER, X
KAMAMRRE, wirmELSE. BarhWlFmRANMERERZ, H
FArrheniusIIERBE R THERBEN, mAEH.
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FFEAEBIEILFEASRET BFEERT (BF. 270 Wi EL
g, B4, FRFLEMEX, XEDEEMTRMSEFEAZH, — BBl
FRIABRRLA R

FFHRRBEEREI B FHH ESRSREETRSTHRIEIEF
FENEESZ. EERILFESEMRMBHUERMAMENNEEZS
B, PEIRKRBIRNFARBAIEX AR RV R A ERE. AURREH/, K3
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1.4 ATEMRRIE

FRAK B AT SE M RAE

m RHIKBURERPARERE, 1FRLERNFIINER, 5F
T EEMHESH.
B —EH% &ppm 1ERNBARTEIBERBFRINS RmEEH.

ppm (parts per million) : BASDZ—, TRZE1ppm =1
100 ANFmHPE1 NRMm. SAREEMNNHNETmRER
(yield) , FERmAa~m=AIELH.

For example : 10000 TV sets, 5 set return, the failure
rate is 500ppm
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FHAK B Bz R R A SE 1 SRAE
BRIKHZE, ATSEMERNRIEFEREENEISH.

RN LMEEER G E:

> AIEE R

> EATEE R

> EREE R

> KRR

> Fip CEHLEHET (ERTE, AIRE®E)
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T SHEEHA ©

AR ¢ BARKIMARRHERMATEIRARMHRE, e
KA A S I ZRNELER TERSEHFRIAVATEN, B1E/ (1.

ERZItTEF =8, Elt, t+ A t IFEIRASHETER

Pt <& <t+AlE> 1}

FE LA BRI R A

P{t<E<t+AlE> 1}
At

Aty Al)=
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MNFHEERZIZE BEALE, MTESTENEHER, &

T — A B (e P 5 A R B L 1)
n(t)

/M
N
o

0 { t+At

FEt=ORI BN =R I1E, ZItATZIBn (DN EREM, EEN-
n(ONFRBEET . T EEFZIERIEIIE R, BMEAL
Ffzll. aNR7AE AtAXE AnDNFE@mEI, MAERTE (¢, At) A
B 5 L 51 9 - An (G MO R A

N —n(t) BT ZIGIER TER = S
Fitk~=mTIERINZIt 2 fE, B RARTEALZERIRBEEH] A
JAYZ)

At(N —n(t))
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1515 -

W AEt=0ATBN=1004 = mAIE LIE. Et=100hETH21 K3,
M#E1007105hAILE—4, #E100071005hFI X K3—4S, 3K A (100)
A0 A (1000)

: 1

A(100) = =0.00204
5%98
0 100 105 1000 1005 ¢

fENEE t=1000n Fi3LAT 40 NKAL, TAE 1000~1005h 6% 1/, BHIR

UE L 0.00333
5% 60
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p
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SRR BB IR ABRET R R, RIARRITRMREIE L LIEE™
2, BRI EAEREREANEREEEME, FTILSEFE1000/)N6T,
1NB L 1EFERRARTE), (FRH1ZEBRAYEI L GZRAIBEZ
NREMERTELA, NPDFERAPBEnPNEERRIL, MFIER
REFRIEN A : n
N =—
N -t
i B = 52 %/1000h Skppm/1000h Ik
FIT (Failure In Time: ¥ 5 T{ERB IR 3EH)

y 4 10075 /N j 4 L1E
1FIT=1Xx10 1ppm/1000h 1000h /5 BIR1 53K

f31: FE500/NEFA, 10000 MEFR IS AR, MiZ#tiFmayF
530K J91 X 10¢h-1, BE[J1000fit.
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Nerr
FI LR BENES
MAI IR TG A REFE LYY, EFRBEIRIE60%A]FE/KE (60%C. L) HEEH
& AR IR E

B ETHR TERY:

BN, M HERIEFITT TR AT SR IR AT & r DN REL, TUINGFT kBRI T+ T
BB

SIRIR AR, T RTRMAIERE o FEE.
B SR60%C. LW

R B R BICE R LR, FA3\ (1) PT7RsK60%C. LA :

- c
60%C. LS = = — 7o @)
& (AT BL2%/1000h, ppm/1000nSKFIT, 3§ (1) FIF I TEA R AT AR (2)

C . N: RIEAE S
FIT = W 10 (2) Hrs: iRI&RT[E]
C: RIBTHRIKLHNE

Z1. iR r-CHEIR K 60%C. LI E

re 0e 1e 2¢ 3¢ 4 5¢ be e 8e e 10 |«
Ce 1 0926 2.02¢| 3114 4.18¢| 5.24¢| 6.29¢| 7.34¢| 8.39¢| 9.43¢| 10.5¢ 11.54
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2 2-1 KRBUREH

. RACP TR PNV E S
AAREREK GB/T 1772-79 GJB 2649-96 (1/h #1710 &)
¥F #1.9% Y L 3X%10"

T4 W M 10°
AN L P 10"
4% Q R 107
J\ &% B S 10™
o J - 107
1% S - 10™
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i AN IR IR 56 A5 A& SR R T 171

RIELARTEVIRIZZE R, {RikEa = 0. 80eV:

KICHE R TEIRMIESE IR eEa/KT;,
[5G4 ]) Ta=125°C, Vee=5.5V, t=1000h o= m
sboA L+ Iz
(3245 R 1 0/45pcs — £{080/8.6157x107%(273+40} /5 {0.80/8.6157x107°(273+125)
[SEBRfER ] Ta=40"C, Vec=5. 0V — 561.8
Bl: FEXTTSCPrfERASRMF, REMERNLEZ)H560
" N N &RV INE
1F H o A fpt R . A .
ekl s © i, SSIFEM %1 TAORE A
o = ex —Eaf1 1 L(T;) = 560X1000 = 560000 h (£J644F)
_a - .
FRigiz = mm AT MR IE T AR, FHER
 MEREK 4550, 2B 60%RIEKTITE, NLiERE MR
Ea (eV) : SRBUHIERE Lmﬁ:—rmﬂﬁﬂz?gz
K (eV/K): FHzaEFEH (8.617X10" % — : = -6 (1/h
Iy W S e e = 5.1 x 10 (1/h)

T, (K): SEPRfE R BTRYZEIR
T, (K : fMEF et 3 At 48R PR, 22 e LA 2 B 789 380 S A 4% 1 T ) i o
% = 5.1 X 107/560
=9,1X10° (1/h) =9 (FIT)
OFITEN i ™ dh B9 BA 5 {H
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2.1 RFFAEFIHRARIR
2.1.1 WRFZEBMHNDE
2.1.2 WERFZHHRENEH
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2. 1 NN RESFERRH TR

hEREXER3E1HE (Power Semiconductor Device) X FREEJIEE T34
(Power Electronic Device) , RIIRAABWEAMSZ LR, ERAE
Hl 5B EITENFR. UharEREREAXSKIE, 57:
B hRZRE
B |GBT (lnsulated Gate Bipolar Transistor)
B IJZMOSFET (Metal Oxide Semiconductor Field Effect Transistor)

RNRL FHTIMB =KREN=GFH, GRENBFXSE/\REARIHIAN .

IGBT MOSFET Diode W MOSFETs W R IGBT

B Bipolar Power Transistors W ({8 Protected MOSFETs
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2. 1 NI RE SRR

AT IIRFFHEFMT 1t A EnEE, ENAcEE M Egmr Tl
1=l hEEE?\ HENAMBEERERETRES, 1 REFREIR,
HUEAZIE . & AR AR TS A R A4 U

RN RIS AFHFRL IR NNAR, BRI AXI5 7
v INInESEE (W-KWER)

v ORINEISE (KEWNR) P e o

v KINZETEE (MW-GWLE) |

HEMIH, EER W

I 1
10 100 1K 10K
TAEMIZE Mz
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IR _MERAR

INRZIRE, BMMEERIRE, BA%EN,. REEE, TEUEM
SHMs, FEMNAEFESHER. FTREESHERFAG. B
WHTHEZMEUBEFRBLINE_RESBD (Schottky Barrier Diode)
MPINDIERZRERE.

RBNRFEFEFHME RPN ARE, ENBIUEAX T AN
KBS ERE R, REVRE DN, RERERE 78, HEREEZRRMT
MEREM S RI KBS

B A2 T HRESBD

ME: ZHERT (7)) £=24, EERENESERE, RENRIE RS
8] (10-40 ns) FWERIFRINZE, FELLHXmFE. BEHFE), WES;
TR BE00VUATEESEERAN, FERBWER, KEANEGRS, BRE

mERERERRE, BARERERY, SEfFME, THREREE EET
150 C,



e F BRI mFTRIFNE LSITA

B PIN_IRE

e : FESHEMARRSY, BEBEEEK300V - 5000 VEEEARIGES, 3R
HTHEE_RESEXAERN AN E;

e BESRERFESLE, S REREREEM, REIESHMNA;

B R%E ZEFRD (Fast Recovery Diode)

e ELZ ERAEGEHIFRAR, TEMREREREETS os;

R RIS T ESETIME, SHSTFESERIES, —REE
E_REES;

B fRiEE (SiC) BREFEH L2 NE

JBS (Junction Barrier Schottky) BB {SiC-SBDIIER —KEH
F &), SiC-IBSEHR A/, XEITIER, FXmFEND, BalE. RIRE. K
Ih#E. MenRpviEEsE, FE2EBENHTEEZEZE600V - 3300V,
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ThZEMOSFETH AR

THEZEMOSFETRl € B S LS IF N RAE, =&, P/NIHERGI
NERNNERLERFELEEH, thEDC-DCEEHIIIZILEY, EIEEER
= HiERESNHIRRE.

HBARLZREGETREHNL,. MEEEHMEETESE=17EE.
v JTREZRFILIL
Br: BERERR,, o8, REE/BME (R, ,X6) ;

v & el#h

HETIRR,, o = 5. 93X 1077 2 SHIREIRPR, PREMIZ et &A% B
EBR4&E, ErENXFRHASuper JunctionZ5ts, Multi-RESURFZE#443, 3D
RESURF 45455 ;

v BETFSH

& 748 i CLHZRMOSFET &8 {Hfiff & |RER R AEE B R MM E R KHAR &
MEFHEE, BEaRLRESSHESMHEMN, EARKRTLETEMKLBLE
RS 454 o
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|GBTH AR

IGBTER R ENIRBE R HSFEERK . SFEBFEFIMOSSZ N
= IEHEIDIRAD . FFIREN. FRR RFEHFHINEMRS, ERAFTE
BN FIBMERINEH XS=H. IBTREETELWH: FS (Field
Stop) BILEH). LZETHRERFIEEEILEEH) . 1 5RC (Reverse Conducting)
15 PERB (Reverse Blocking) Z544%F.

AY _‘I_. l_‘_l
I G B T E,\] 3-_—- g ﬂi ,_L }— % Punch Through | | Non Punch Through |  |Trench + Field-Stop Trenc “’?:T“:d Stop ‘ IGBTS +.XT
E R Infineon, ABB., ON e S

Semiconductor (|H
Fairchild) \ IXYS,
Renesas. =% HIlAKE LT
Bl FE RS EE .

HAfEE Infineon2 LTk
IGBTE;‘;AL, E A 1GBT
F2 K LA AR 28 £ [ HY FR M B KR /AEE’]IGBT?EMV%Q%.
RESERAWE.
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2.2 THEMOSES MY LIF/RIE REERIIRT\
2.2.1 THEEVDMOSER{HRILEH R TAERTE
2.2.2 NENOSEHEHRIZ AT RLEARL R
2.2. 3 INEMOSSZIHAYE ZRMIRIUAK A/ I
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©2.2.1 VDMOSHYEHI & T {E BB

Source Gate

L )
Drain

VDMOS: Vertical Double—diffused MOSFET
EEWN HEBESUIFESEHYNE
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VDMOS hix [l 58 51

m VDMOS: |/ RE =4 Xisita Ak :

1. Source: ;JE[X
2. Gate: HfHX
3. Terminal: Z&RimX

R R

MR R

g e 7
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!H|
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rea
RE
i

2. 2.2 THZEMOSSE {4 B2
&nm& =

Drain-Source|g]

TEHE

BVDSS Deadlock to I ]
h|mprfc>ve o:e %%ﬁOFFHﬂ';’%
characteristic,
there is a E%ﬂ*ﬁﬂ'ﬁ&
trade off,
another & T ™
characteristic - Yds

deteriorates

- B At R L (IAS, EAS)

WWTE %55, (ESD)
B &= (Eon, Eoff)

RDS (on). gﬁlﬁﬁﬂ I

REALL C URRENT vs. Tek HITH 200k5/5 1F4Tuq A
J:F?:L‘EONHTJ-\ 1& O 50URCE VOLTAGE ! 3 ;g;g
SR [ HsB] A A ER
= "1 34 /JILTHB%XQ | ST S
E’ 150
3
§ 100 :// iﬁf_ﬁi
=
a0
L
Pulsed
L] ]
[1] ] 2 )
VD5 - Drain to Source Voltage - V Chi 2000 . | :1::[:'.;&'0:1]03
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R EiE vs. RDS(on) IFEXZ

1000 :
T !
pE{ERon 7 Si-Limit
/,/ ( limitation of epitaxid! on— Resistance)
~IL: o7 Rnso = 5-93X1072 12 SHIFEARIR
E X
= BVDSS-Ron
= T EER
=0
10 100 1000

mfE BVDSS [V]
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MOSBF &5t i T 2 et ScER{R B R 1L
SEEE (Planar) YAFERY ( Trench ) Cel | R
|
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100 -
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Absolute Maximum Ratings

Pre-Irradiation

Parameter nl.ln'rts
Ip @Vas =12V, Tc = 25°C | Continuous Drain Current 22
Ip @VGs = 12V, Te = 100°C | Continuous Drain Current 16 A
IDm Pulsed Drain Current @ 88
Ph@Tc =25°C Max. Power Dissipation 75 w
Linear Derating Factor 06 Wre
Y Gate-to-Source \oltage +20 v
Eas Single Pulse Avalanche Energy @ 70 mJ
AR Avalanche Current @ 22 A
o« Repetitive Avalanche Energy @ 75 mJ
gvrat Peak Diode Recovery dv/dt @ 14 V/ns
T Operating Junction -55to 150
TSTG Storage Temperature Range °C
Pckg. Mounting Surface Temp. 300 ( for 5s )
Weight 1.0 ( Typical ) g
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FEERIE
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pulse UISIXEI 2 & . AT EFREVESH, SCERAYEEREREEE)Y, Min
BHx, FLssHES LR, GENLEH, BEEHHIHNEE, XM
1FRfEsingle—pulse VISP EZBIERME, RBRMmulti-pulse
VIS 7 R TidiE. —RRIA AeefhEmB & 100K X multi-pulse UIS
MEMAEERN, XF~mAIUVISEENZ SR,
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dt dr L
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—
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Device Under Test
Example: TO package
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.. 3 Chip
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e L'ﬂﬂh

Exposed die pad
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Temperature sensor .~
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2 OE D

DESCRIPTION ORDERING INFORMATION
The NP110NOSSPUG is N-channel MOS Field Effect PART NUMBER PACKAGE
Transistor designed for high cumrent switching applications. NP110NOSSPUG TO-263 (MP-25ZP)
TRAMSIENT THERMAL RESISTANCE v&. PULSE WIDTH
FEATURES 1000
» Channel temperature 175 degree rating § HH Rieara) = 83 3°CIW,
» Super low on-state resistance § 100 fy
Rosien = 2.4 M MAX. (Vaz = 10V, Io = 55 A) &
o Low Ciss: Cas = 17100 pF TYP. " ,
= i HE =aiiin
ABSOLUTE MAXIMUM RATINGS (Ta = 25°C) E ! LR
Drain to Source Voltage (Vs =0V) Voaa 55 v j=
Gnie o Soece Wokeoe (You = ) 1) o Y v : e i i i Hl
i 7
" __ il W s isemssisss Se
— = el 1 i WM
Total FXESERSSw-alion (Ta = 25°C) o 19 W 100 u 1m 1om __doom 1 10 100 1000
Total Power Dissipation (Te = 25°C) P 288 w e A
Channel Temperature To 175 iC - N
Storage Temperature T =55 to +175 C ﬂﬁ?ﬂ&?\*{ BH*}I%E'E*%\&H#E,\J ?j\l\‘ [‘H, Eﬂ’:’%
- MotaZ AN ~ 2 n ~ N
nop 2 __ o\ 1 £ 188 FEL AL AN B T R AL/ 2N A2 P R IA
Notes 1. PW < 1048, Duty Cycle < 1% ZI AL ERI AR .. XN IFEP AR HF
2. Ten s 150°C, Voo = 28V, Ra= 250, Vac =20 0 V/ Z:ZEE%;& ﬁﬁZEE:BﬁH¢|‘Ej§R1£EIJ E#J‘SF'T%T
9y ) 73\
THERMAL RESISTANCE FIZBIRE K EHSRSAERSF. BER
e Case Thermal Resistance Ranerc) 052 *CIW S N | AA . \ N = INTARarag s b
czgimtﬂwm B ... o BE.:J;)'LE:.I[FH :.F'Vl_g—ﬂ:ﬁ\ ?ili{ﬁ'\ SRIRSFBETS
FTRY%EE. DhFEssaEEe I,
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M 77 A 1Y E FRfmiE AL
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Electronie Inustrlen Alllance iﬂ_é&ﬂ , lﬁﬁac“g Eng |NEEr | ng Counc | I)
( EIA) — e _
= — T EFR LAY F AR AR TR

HEHER, 1R TF19585F, BT
EERTFITI=(EIAN

= JESDS\ RFIEE THBAMRIE R
[— e CEA
O TR, A TR
R By
. BESHMBRNLE, HeE T AR

« IETVINE T EHAR BT HTE;
K. I JATIZERLEDSIE 1 HMit AR /
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£+ifl38°C (1) #EBE5H#IRMEMAESHIZE
-ﬁ = (2) @R B R AR RS
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(4) BAEETHIESI B RS
\3>W%%E$ﬂwmﬁﬁ //
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> LSI: iZFE—NBSMER _RE EEERE
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BRI - Pt 765 2% P SR 3

1. SINEBEEXRBERELE RS, HmLTHRFERS
2. FFhnAAERRIRE IR ER (mV/ps)

3. HRVIRfE, MAHHEEESRE, HREIRTERS
4. ERRERBCHEAEHEERERRE IR

P
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P, R VOMOSHRZ5 #FHRthjc
i > [ 2 T | ik
25
£
B final steady- E
SR el y g?g_te 15
2z
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05 |

(=]

0.00001 0.0001 0.001 0.01 0.1 1 10 100
Time(Sec)

Eg}"h




2 @mFmsait

BFILEMNELEFITA

PR BRI

L 2 #JL A#5% (Structure Function)
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\\\\\
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i \l}_ chip
junction

\.ii

i

Solder

V
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—» Chip

Frame

4

Grease Sink

o

. X-J-E;_"-FAIL.\}]I]

Al Rz E%‘%ﬂﬂf@&?&ﬁﬁé‘—“ﬂ B
U2 05 7= PR P BRI SME SR R R RIMR AR A

Junction :
Solder
_ e

PSRRI ]

Grease: Rth:X, Cth/

Frame: Rth/]r, CthX

Solder: RthX, Cth
)\

Chip: Rthi)s, Cthk
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3.2 FARRMRNTE R 7 I R
(1) AR = S ER B 7T AT
YR 2R SR A SR S
> SRR RIS TR, FERME
> RN RS RA A E— R R, RN

NF B, (N = kvl
’Hﬂ—zx‘_" E‘”Bﬁﬁl\' cumulative structure function(s)

1 (] = ]
¥
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(3) KT

MK e

iAE: BUE4AN65 (650V/4A) , TO-220ABE}ZERJVDMOSZE {47 N FHH HY
AAELLIFEESHL30°C;

DAL EEHEEIZ R UMARSHEE, [EHER1T0-220AB
HEREIERMER, TR 2R FNELE, SAER B

NRSHETIZ

=

[ ==}

Mot A AR R 2R EERERTRth (chip) « Rth(solder) .

Rth(L/F) . Rth(resin) xE =4, FHm#F| AR I=&PAPE RS B EE 451 K Xt

e FE R B PERY RN .

BHnS ! WPad Rt () | /T HIRER
4N65 2.524X2.524 0.32X0.46 5. 826
7N65 3.304X3. 148 0.32X0. 46 9.744
10N6S 4.129 X3.820 0.32X0. 46 14. 996
12N65 4.579X4.000 0.32X0. 46 17. 489
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Chip
Solder

Frame | TO-220AB+Y < HUVDMOS e84, it
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(solder), SAtEZE (Lead/frame),
PAE(resin) ARIE S A MR
Q. W BEE N, BECHERE oSk
PR Lt 2 H X PO F A [5) # 48H FY 7R

ITO-220AB ITO-220AB
Top View Bottom View Bﬂgﬂﬁﬁ EII‘J o

Rth;_.=Rth (chip) +Rth (solder) +Rth (L/F) +Rth (resin)
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Rth j—cB#7S 0 4 N R 25 B33\

Rth j—cRREZS 0 340 i B 2%

— A NES
4 o = TNB5
—— 10NB5
{ —=— 12MNB5

ANGSBGF7S RN v B2k = =

Rthj-c (T/w)

10° 10° 10° 10" 10° 10' 10° 10°
Pulse Duration (Sec.)

fEE SR EARERME D, S&HERRK/ NS EFHE RBIRRRthj-cEH
AR 2 B9 5TER -
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Cumulative Structure Function for 10NES
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158 35 M0 5k B 725 o #4

AR R 2, XTHE

ilJ A B M 254 R B T HR, ﬁ%fzﬁ“}

B EEER# gmdunctlonﬁ"”iﬁl\ﬂ:

A FL R PR AE

EBESR, B, #EZRAMEX

AN6S 7N65 10N65 12N65

Rth (chip) 0.4317 0.3373 0. 2433 0.2088
Rth (solder) 0. 8811 0. 4408 0.4412 0. 4721
Rth (frametresin) 1.3010 1. 0055 0.9106 0. 9361
Rth (grase) 1. 3390 1.3725 1.3074 1.2342
Rth-jc 3.9528 3. 1561 2.9025 2.8512

B{I: ‘C/W
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o AN6SHY I F #PEfiF & 74 P
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5 6 \7 8 9 M0 11 12 13 14 15 16 17 18 19 20
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(2) TEH SISRERRE R A2 EA N R IR

(a) 4N65
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FERERIRth j—c 73412

g E il IERIEE (um) / Rth(solder) (°C/W)
4N65 117.0 / 0. 8811
7N65 59.6 / 0.4408
10N65 47.1 / 0. 4412
12N65 52.9 / 0.4721

& FEERIES
¢ WNSHEREERERRES: STHEEEMAEREEEHTE =i
AEENMAE L, SEUEEIIAHERth (solder) IR 21
SERRR BT & e Ves=10V, /=3A, R.(»=2.08QT
BTEREENFEEMmMSESGTRAZEN, 5C }
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HEZR N AERIRth j—c 7

4N65 7N65 10N65 12N65
EEEE (um) 541.5 1426. 4 1428. 1 1429. 6
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