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NPE R AR TR, fEit PR TR PGE IGBT IR £ 4t 45 Mok H i 2 45 ) MOSFET. {H
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H1H0 TRENCHSTOP™ 5 IGBT i 7 IX S ARAE , AR IR, KB AR AR AS]H]
WrE s (UPS). JIUENL &5 —se i Fi & $R 4t 7 —Fh 51 A SSE M ff sk 5
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% 1 TRENCHSTOP™ 5 5 HS3 [1&: 8 Lb 4%

IKx40N60H3 IKx40N65F5 IKx40N65H5 Unit
Veesay TYP@40A,
Ug=15V, Tc=25°C 1.95 \V]
Veesay TYP@40A,
Ug=15V, T=175°C 24 v
DC collector current,
i 80 A
Static Char. T.225°C
DC collector
current, T,=100°C 40 A
Gis@Vce=20V, I:=40A
24 S
Vgeth@0;4mA|
Vee=Vee 5,1 v
V(br)ces: Vge=0V;
1.=2mA 600 \V;
Cies@Vce=25V,
f=IMHz 2190 pF
Coes@Vce=25V,
f=1MHz
Cap. & Charges 112 PF
Cres@Vce=25V, f=1MHz
64 pF
Qg@vcc=480\/|
|C=40A, Vge=15V 223 nC
td(on)(@vcc=4oovy
1.=20A 19 Ns
t,@V.=400V, |;=20A
33 Ns
td(oﬁ)@VCCO4OOV,
Switching @ 25°C 1:=20A 197 Ns
@V =400V,
|c=20A 21 Ns
Ls=45nH/Cs=40pF Eon@Vec=400V,
.=20A 0,61 mJ
Esi@V.c=400V,
l.=20A 0,29 mJ




Vce=400V, T=25°C
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i _TUI;n—Off . ) Vce_max at turn-off
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Turn-on
Vee=400V, Tc=25°C, Vge=15V, lc=20A, 5iC 15A Diode
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IRAE T TR 2, XA R0 IGBT vt 44t 1 808 41 H5 —FE 5 T AL B[ IGBT,
MITZE S, B W F5 MmndEIF o8 IGBT, ANid B FH I 75 35y 2 el /) e 7 1] 4% 2% B e
S, R B R

A AT REFE I ST [ 3k B PR AN G BT 4 FE

A AR IE AR, DRI S g4 MOSFET ZA4% .

A DASEIH SCATRE AN R R e R T e AT R vt N BRBIDCHIE fd L, F5 RAIER
KA LG HE S0 5K AR SK 50 HL s
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BENCL A R AR AR

5 F5 RFIMLL, BT H5 RAISWrid FE45rE ek, Ktk HS w] L K 2 50hm O HIR
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Tl o7 P s S A R U B - B BT 2R 8% PR 8 B A

FFEHE
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N A, AERMERIH M & T, R T JA F5 it m R A8 .

FERIT 5T K PH BE G AR AR 38 1R SEBR B FH 2 11, FRATTTE 6K FE 5398 i HS3 417 i LLEL,  H5 4
PRI RBFEN) . T 52N 0.5 (1) 20A JEIEM, 4518 100°C, 0 IGBT &k
DNZEARFE 5 FF A 1) 5% R th L 1 ] 6 Fiom

Power loss vs fsw

J0
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e | O MEBOHI /
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fsw ( KHz)
K 6 DRk S5 MR R R

20KHz & B A BH B8 6 AR AR 28 5 5 FH O S IR, FEIX AR, 554> TGBT F s 3536 A ) HS3
RANE 32, 8W T FERIME A H5 R BB 25. 04W.

MR E AT LB B, R — A H R0 5 (IRB) HLER sl f R AR A 2O ) N PR [
K 729 24%. WAk, Wi IGWAON65HS AR € e 85 —AX SiC Acfbf: B A AL 1 P — 4%
EAE RS I TKWAON6SHS,  FER it — 2B/ 11%. 47 JETF AN ke sz ma iy, ik
SE R R ITEAR N 33KHz B HS RAFIHF RAFES HS3 RVIMAH Y. M H5 RS SiC IRALEE )
EIRA RN, JFAR T #9582 46KHz . FFOAMEIR ik B vt A WL 2 8 5 ek N Jo i 28 AR 14 AR
SKIR/N F G8 1) AS TR T

PR A AR ARAIE BT R AT R ) ek . Wi RO S VR IR RE RN S R R AR PR O 1 X
B0 UL L T R 28 AR A A B e Y. DR, AR BTE TR 2 BT 55 2 — = RUE AT Th
LI (Y SE IR R T imax BIFEEUEFH, 1 80%. XFHIE | A2 RV B KTFE. DA%
— NSRRI R HE AR B S HIPERE, RBCBOTHI B CORESTRDY 100°C . FIE HLAL 40A 1 & 4F
1E LRI AT (R RIEEA 208 B3, S5 0.5) , T0-247 HEER ik
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FEVFARAEAS 40W. 7E 40W B, XFF 100°C By R et 45i, 1S3 R A K UV TAESR KL N 28KHz .
HAXTT H5 &%), MR T, HRFn] LA 500z, SR ZENLZIRE T 50%.

FERFFRIEREABIEOL T, Ao m T A F T FRAC AR B ] S . $i i F M= e s
/N BRI, DRI EEAH B RS . RERE RS E TS, HE
TEUNTCIR A AT o 32 BERPRL AR (K PH RE I AR 28 5 UPS w3 1 T M0 7 SR 140 40 Ak 2 B 28 11
N —/ Ml F/&7E Fraunhofer Institue ISE WF7CHTAAT HERIC HEEE 4 +h . 7ELRIUE 4= 1250 [
ROEAAFIEOL T, AHELT TRENCHSTOP™ v RAAHRL =, H5 RA SV RAZ 501k = 1%, M
16KHz | 48KHz . tHmi/2lt, H R 16KHz HOMiE, BA RGBSR R . oA Bt R 353
A4 TRENCHSTOP™ 5 IGBT #7 AR [ — AR BH 5 75 ER FH BB v 56w

Efficiency measurement Z Fraunhafﬂ
HERIC, 350V, Rg=10 Ohm
a8 5
—_— ]
'-‘—l—_.________.
98 0 V‘.—-——"_ = %
@ 975 |
v // —— [KW40NG6oHS 16 kHz
97 0 - [KW40MNG65HS 48 kHz ||
—=—|KW30N60H3 16 kHz
96,5 ! I
0 200 1000 1500 2000 2500

PAC/W

B 7 AR FITFRAER I 2R
K7 fzn W HS3 5 HE R 51 IGBT MR « 8 Pt Al i B AF N Ba & B FS & %1 IGBT
I, ReRA LBt .

XA RE ST ALEER B 2 51 IGBT i ok & 2% i A Bevh TAREITAT 2~ =], A Tl e 45 20 2 7 HE Hh
SRR BB #5007 8.
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3.2 MR H B &

MERF G o R R = N 3KW AR 8, WA 25 (10 rEL RSP0 Ph R H Wi B 8 BT IR 1 H 7y
xR A HS £31 IGBT A& AN E A% (it SiC 5 Si) 1Y HS3 & 41 IGBT i B4 4.
DI RS2 20KHz, MR B R BHBE AR AR AR BL R (R DG . @it &, ek~
TR SR 2 an i 9 A 10 s

«—__S23

S45™ ARRR R
K8  H #rdh SN MO P A il ik

98.5%

s |GP40NG5H5+5IC Rg 10 Ohm

m— | KWAONGSHS  Rg 10 Ohm

98.0%
/\mwﬂumsum Rg 10 Ohm
97.5% o

ey // \\\
o
S 0.2%
2 97.0% {
5 040

96-5.{5 wvl_r!“ R

96.0%

95.5% T T T T

0% 20% 40% 60% 80% 100%

Load
9 MEEAEMIRAMEL
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TR 1R FH AU B35 1) HE R 1) IGBT AR ATF SGERAET, B WM 1Y 9T%IF 4R, 1E KR4
15%3 I 1k BV R 97. 97%. BT 150 T I H U 2 0 S A AL, AR (1) 203845 K T 600W
B FAE R %, TETE 3KW B IR 2 96. 4%. SAHIFIRMS 1) HS3 R %1 IGBT B FFEA L, SR o] 5
(1) RIAE RN FH 7 V0, R AR RS U0 Bl N 4 = 120 0. 4%,
W7 He . XA, A SiC BRARE AR A E PO I S R BRI AR, A,
Rl 9 i & pron. EIP TR, ReRdE—BiRE 7 0. 2%, XEFIEE AL 98%, X
JefE H MR H IGBT I, RGN —IKIE H 98%.

90

—— [KWAONB0H3 Rg 100hm
80

—t— [KWAONB5H5 Rg 10 Ohm

= |GP40MB5HS5 + SiC Rg10 Ohm

]
=

=)}
=

LN
=

s
=

Casetemperature (°C)

L2
=

o)
=

v 5% | 13% | 17% | 34% | 47% | 67% | 80% l]ﬂﬂ%
Load
K10 #8F4h5Tim R RE AR o R it 2

K10 [FIBS 45 H T S840 e 55 B kAR G o8 R 28 . 18] 10 $EBH 7 TRENCHSTOP"'5 R 5 HS3 R %
FHECAOL AN o TE BB TT, B R R E LT 15°C, MR RR 2R A T 0. 4%. Ak,
M SiC AREERASE R, WRE XK T 8°C,
BRltt, BB R H5 R4 IGBT Lk HS3 FR 47 T4 (A BE AN T i AR . X bk fEAR
e FA) 32 B DR DR R A B A0 845 TGBT JF DG FE B R
Kl 11 Bion i HS3 5 H5 RANFIFF KRR o S IS8 T S Wik R mp (st el i R0 S W R 3k
FEo R X HZIE, X T s IGBT R EI ), fE08 Gk mis IGBT A A 154t IGBT
14 2 FRLIA o

il
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Switching waveform H5 vs H3
500 15
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300 / —VeeH3 _| g
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11 H5 5 H3 &5 =%

Ic [A]

Vce [V]

M 11 BHEATLLE S|, H5 &5 IGBT FIHRAILE S HS3 RAIN—FE. H5 R%5 HS3 R5IHH
PR S, 2N HS R IGBT 4 MM 5 R SR 2 18] 1) F S S P s R, AT A 45 5 T
FHE Eoff K KU/

BbAh, b 12 Bt H5 R A0 f B S B 8 5 HS3 R AIARL. X AT AR H5 &
HIIGBT 5 RAF I EMI KRN 55 T4 61 1) ek Hi s 2R

H5 &%t HS3 R A EE#Em T 50V, IZXT?ulJrI%I}Fﬁ%/MEﬁ?E‘JHﬁo

Voltage spike vs Load
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—— IKWA40N60H3 Rg 10 Ohm
470.00
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— 450.00
=
v /
w
=

430.00 //
410.00 ‘//
390.00 —

370.00

350.00

200 700 1200 1700 2200
Load (W)

12 H5 5 H3 R R
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T AU EGR TN TE R e s R BOR, TR BIERETT SR B H A & b, IGBT [T Al
KWTHRFEA RN, AN B TR T B Veesat ik, XM ENRFERE & T 98%. -
UeAk, i LRSI SR EMI R RIFaTiate, 31 R510 IGBT X Lkt 53 4 (1) HS3 R ZEA
EX

K PR AR S AR W 0D R BN Rt B ML S an K BH RE Y AR AR 48 . UPS 5 1R 342
it 7 —A G TR T %

ZRE K H b R4 St AR T — PR S, R AT F5 BB A At — B
AEH

TRENCHSTOP"5 N iT3 $ it T A 18 2 R BRI IGBT. XA ¢ TR TR &8 4248 R H -
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