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XPT™@600V IGBT
GenX3™w/ Diode

IXXH30N60C3D1

c
Extreme Light Punch Through S
IGBT for 20-60 kHz Switching
E

Symbol Test Conditions Maximum Ratings
Vs T, =25°Cto175°C 600 \Y
Veer T, =25°Cto175°C, R, = IMQ 600 \Y
Vies Continuous +20 \Y
Ve Transient +30 Vv
leos T. =25°C 60 A
leito T. =110°C 30 A
o T. =110°C 30 A
e T, =25°C, 1ms 110 A
I, T, =25°C 20 A
E,. T, =25°C 250 mJ
SSOA Ve =15V, T, =150°C, R, = 10Q loy = 48 A
(RBSOA)  Clamped Inductive Load @V, SV
t, Ve =15V, V=360V, T, = 150°C 10 ps
(SCSOA) R, =82Q, Non Repetitive
P, T, =25°C 270 w
T, -55 ... +175 °C
T 175 °C
T, -55 ... +175 °C
T, Maximum Lead Temperature for Soldering 300 °C
Teowo 1.6 mm (0.062in.) from Case for 10s 260 °C
M, Mounting Torque 1.13/10 Nm/Ib.in
Weight 6 g
Symbol Test Conditions Characteristic Values
(T, =25°C, Unless Otherwise Specified) Min. Typ. Max.
BV . lc =250pA, V. =0V 600
Ve lc =250uA, V=V, 3.5 6.0
lees Vee = Vees Ve =0V 100 pA

T,=150°C 1 mA
loes Vg =0V, V, =£20V +100 nA
V ket lc =24A,V =15V, Note 1 1.85 230 V

T,=150°C 2.30 Vv

V.., = 600V
leio = S0A
Vegew < 2.3V
tiye = 32NS
TO-247 AD

G = Gate C = Collector
E = Emitter Tab = Collector
Features

® Optimized for 20-60kHz Switching

® Square RBSOA

® Anti-Parallel Ultra Fast Diode

® Avalanche Capability

® Short Circuit Capability
® International Standard Package

Advantages

¢ High Power Density
® 175°C Rated
® Extremely Rugged

® Low Gate Drive Requirement

Applications

® Power Inverters

® UPS

® Motor Drives

® SMPS

® PFC Circuits

® Battery Chargers
® Welding Machines
¢ Lamp Ballasts
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Symbol Test Conditions Characteristic Values .
(T, = 25°C Unless Otherwise Specified) Min. | Typ. | Max. " TO-247 (IXXH) Outline
l?‘ - E __H;I
9. I, = 24A, V__ =10V, Note 1 8 14 s I =
C.. 1185 pF -t [ O[T ™
Coes Ve =25V, V=0V, f=1MHz 133 pF H |
Cres 25 pF \ vl 2 s o - —t
u |
Qg(on) 37 nC [ T my B _l L l
Qge IC = 24A, VGE =15V, VCE =05e VCES 10 nC '
Qgc 15 nC o _It _L) _L>| vl W vouwou
td(on) 23 ns T \\:F Tu CH- J 1- Gate
t, Inductive load, T, = 25°C 33 ns BT eRRE® g’f‘énfﬁiﬁcmr
E, lo=24A, V= 15V 0.50 mJ
t V__ =400V, R.=10Q 77 125 ns
e cE e 32 ns = Milimeter inches
fi Note 2 M- min max min max
E.q 0.27 045 mJ A | 470 530 | 0.185 | 0209
20 ns A1 2.21 2.59 0.087 0.102
d(on) Inductive load. T = 150°C A2 | 150 2.49 0.059 0.098
. nductive load, 1, = 35 ns b | 099 140 | 0039 | 0055
on o = 24A, Vg =15V 1.13 mJ b2 | 1.65 | 2.39 | 0.065 | 0.094
t V.. = 400V, R, = 10Q 88 ns b4 | 259 3.43 0.102 | 0.135
d(off) c 0.38 0.89 0.015 0.035
t Note 2 78 ns D | 2079 | 2145 | o819 | 0.845
E. 0.40 mJ D1 [ 13.07 - 0515 -
o D2 | 051 1.35 0.020 0.053
Rinsc 0.55 °C/W E 15.48 16.24 0.610 0.640
Rics 0.21 °C/W E1 | 1345 - 0.53 -
E2 4.31 5.48 0.170 0.216
e 5.45 BSC 0.215 BSC
L 19.80 20.30 0.078 0.800
Reverse Diode (FRED) L1 2 4.49 - 0.177
OP| 355 3.65 0.140 0.144
Symbol Test Conditions Characteristic Values 0(';1 & :'38 ;-?: 02'12 322:2
(T, = 25°C Unless Otherwise Specified) Min. | Typ. Max. S 5.1 BSC 0242 BSC
Vv, I = 30A, V,, = 0V, Note 1 27 Vv
T,=150°C 1.6 v
L . =30A, V. = 0V, -di/dt = 100A/ps, T,=100°C 4 A
: V, = 100V T,=100°C 100 ns
l. =1A, Vg = 0V, -di/dt = 100A/s, V,, = 30V 25 ns
Rinsc 0.9 °C/W
Notes:
1. Pulse test, t < 300ys, duty cycle, d < 2%.
2. Switching times & energy losses may increase for higher V_.(clamp), T, or R...
IXYS Reserves the Right to Change Limits, Test Conditions, and Dimensions.
IXYS MOSFETs and IGBTs are covered 4,835,592 4,931,844 5,049,961 5,237,481 6,162,665 6,404,065 B1 6,683,344 6,727,585 7,005,734 B2 7,157,338B2
by one or more of the following U.S. patents: 4,860,072 5,017,508 5,063,307 5,381,025 6,259,123 B1 6,534,343 6,710,405 B2 6,759,692 7,063,975 B2
4,881,106 5,034,796 5,187,117 5,486,715 6,306,728 B1 6,583,505 6,710,463 6,771,478 B2 7,071,537
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Fig. 1. Output Characteristics @ Ty = 25°C
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Fig. 3. Output Characteristics @ Ty = 150°C
T

VGe =15V

14V
13V

12V

Y/

DN
\

10V —

7
z

7~ oV

L

/ —

4/ 8V

{//-
L 7v—
. 5V ]
0.5 1 15 2 25 3 35 4
Ve - Volts
Fig. 5. Collector-to-Emitter Voltage vs.
Gate-to-Emitter Voltage
Ty =25°C
\<= 48A
\ \\
24A
\Q\1 ——
9 10 1 12 13 14 15
Vg - Volts

Ic - Amperes

VcE(sat) - Normalized

Ic - Amperes

Fig. 2. Extended Output Characteristics @ Ty = 25°C
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Fig. 7. Transconductance
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Fig. 13. Inductive Switching Energy Loss vs.
Gate Resistance
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Fig. 15. Inductive Switching Energy Loss vs.
Junction Temperature
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Fig. 14. Inductive Switching Energy Loss vs.
Collector Current
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Fig. 19. Inductive Turn-on Switching Times vs.
Gate Resistance

160 90
[ [ [
140 1 tri tagom = = - - 80
Ty=150°C, Vg = 15V
lc=48A -
120 1| Ve = 400v c=48Al =7
3 /’ 9\” kY
" o
& 100 - . 60 S g
o . Ll \ 38
2 —1." .= z @
=4 o T Pike © 2
2 g —= TN 50 % °
@© - - c= (=] ©
2 / .- . P / 8 =
' 60 S — 40 8 -
< P IR N S c
. =
|- Y —— a
40 P 30 ¢
c3 . "
20 £ 20
0 10
10 20 30 40 50 60 70 80
Rg - Ohms

Fig. 21. Inductive Turn-on Switching Times vs.
Junction Temperature
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IXYS Reserves the Right to Change Limits, Test Conditions, and Dimensions.

Fig. 20. Inductive Turn-on Switching Times vs.
Collector Current
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KomnaHus ((3J'IeKTpO|_|J'|aCT» npeanaraeT 3akKn4vyeHmne onrocpoYHbIX OTHOLLIEHUN npu
NOoCTaBKaxX MMMNOPTHbIX 3NTEKTPOHHbIX KOMMOHEHTOB Ha B3aMMOBbLIFO4HbIX yCJ'IOBI/lFlX!

Hawwn npeumyuiectsa:

e OnepaTuBHbIE NOCTABKM LUMPOKOrO CMeKTpa 3NeKTPOHHbIX KOMMNOHEHTOB OTEYECTBEHHOIO U
MMMOPTHOrO NPON3BOACTBA HANPAMYO OT MPOM3BOAMTENEN U C KPYNMHENLLNX MUPOBbLIX
CKNaaos.;

MocTaBka 6onee 17-TM MUNIIMOHOB HAMMEHOBAHWUIN 3NEKTPOHHbLIX KOMMNOHEHTOB;

MocTaBka CNoXHbIX, AeULNTHBIX, MMOO CHATLIX C MPOM3BOACTBA NO3ULIUIA;

OnepaTtunBHbIE CPOKM NOCTABKM Nof 3aka3 (0T 5 pabounx gHewn);

OKcnpecc goctaska B Nnobyto Touky Poccuu;

TexHnyeckas nogaepkka npoekTa, NomMoLLlb B nogdope aHanoros, NocTaBka NPOTOTUMOB;

Cuctema MeHeXMeHTa KavyecTBa cepTuduumnposaHa no MexayHapogHomy ctaHgapTty 1ISO

9001;

o JlnueHausa ®CH Ha ocyulecTBneHne paboT ¢ NCNONb30BaHWEM CBEOEHUIN, COCTABAOLLINX
rocygapCTBEHHYIO TalHy;

o [locTaBka cneumnanmampoBaHHbIX KOMNoHeHToB (Xilinx, Altera, Analog Devices, Intersil,
Interpoint, Microsemi, Aeroflex, Peregrine, Syfer, Eurofarad, Texas Instrument, Miteq,
Cobham, E2V, MA-COM, Hittite, Mini-Circuits,General Dynamics v gp.);

MoMMMO 3TOro, O4HMM M3 HanpaBnNeHU koMnaHum «AnekTpollnacT» ABNseTca HanpaBneHne

«UcTouHmkn nutaHua». Mel npeanaraem Bam nomoub KoHCTpyKTOpCKOro otaena:

e [logGop onTuManeHOro peleHus, TexHn4eckoe 060CHOBaHME Npu BbIOOpPE KOMMOHEHTA;
Monbop aHanoros.;
KoHcynbTaumm no NpUMEHEHMIO KOMMOHEHTA;
MocTaBka 06pa3yoB M NPOTOTUMNOB;
TexHn4veckasn noaaepka npoekTa;
3awmTa OT CHATMSA KOMMOHEHTA C NPON3BOACTBA.

Kak c Hamu cBfizaTbCcA

TenedoH: 8 (812) 309 58 32 (MHOrokaHanbHbIN)
Pakc: 8 (812) 320-02-42

OnekTpoHHas nouTta: org@eplastl.ru

Aapec: 198099, r. Cankt-INeTepbypr, yn. KannHuHa,
Oom 2, kopnyc 4, nutepa A.
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