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1 H3E

&1 FFIEE
Parameter Symbol | Note or test condition Values Unit
Min. | Typ. | Max.
Internal emitter Le 13 nH
inductance
Storage temperature Tstg -55 150 °C
Soldering temperature Tsold | Wave soldering 1.6 mm (0.063 in.) from case 260 °C
for10s
Mounting torque M M3 screw, Maximum of mounting processes: 0.6 Nm
3
Thermal Rih(j-a) 40 K/W
resistance,
junction-ambient
IGBT thermal Rth(j-c) 0.65 0.85 | K/W
resistance, junction-
case
Diode thermal Rih(jc) 11 15 K/W
resistance, junction-case
2 IGBT
+®2 RATEE
Parameter Symbol | Note or test condition Values Unit
Collector-emitter voltage Vee T,;225°C 1200 v
DC collector current, Ic T.=25°C 48 A
l|m|ted by ijmax Tc: 100 OC 31
Pulsed collector current, t, | Icpuise 60 A
limited by T\/J'max
Turn-off safe operating Vee<1200V, t,< 1 s, Tyj=175°C 60 A
area
Gate-emitter voltage Vee +20
Transient gate-emitter Vee D=<0.01 *25
voltage
Short-circuit withstand tsc Vec =800V, Ve =-8/15V, Allowed number of 4 us
time short circuits < 1000, Time between short
circuits=1.0s,T,;=175°C
Power dissipation Piot T,;=175°C T.=25°C 176 W
T.=100°C 88
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2 IGBT
&3 FHIEE
Parameter Symbol | Note or test condition Values Unit
Min. | Typ. | Max.
Collector-emitter Vegsat | le=15A, Vee=15V T,;=25°C 1.62 2 \Y
saturation T,=175°C 1.92
voltage
Gate-emitter threshold Veeth  |1c=0.29 mA, Ve = Vee 5.15 5.66 6.45 v
voltage
Zero gate-voltage Ices Vee=1200V, Vee=0V T,;=25°C 40 HA
collector current Ty=175°C 800
Gate-emitter leakage lces Vee=0V, Vee=20V 100 nA
current
Transconductance oS Ic=15A,Vee=20V, T,;=175°C 73
Short-circuit collector Isc Vec=800V, Vee=-8/15V, |T,;=25°C 108
current tsc<4 us, Allowed‘ =115 87
number of short circuits
<1000, Time between
shortcircuits=1.0s
Internal gate resistance Rgjnt |f=100kHz 4 Q
Input capacitance Cies |Vee=25V, V=0V, =100 kHz 2.2 nF
Output capacitance Coes |Ve=25V, V=0V, =100 kHz 53 pF
Reverse transfer Cres Vee=25V, Vee=0V, f=100 kHz 10 pF
capacitance
Gate charge Qo Vec=960V, Ic=15A, Vee=-8/15V 139 nC
Turn-on delay time tdon) |Vec=800V, Vee=-8/15V, |T,;=25°C, 16 ns
RG:9.8Q /c:15A
ij: 175 OC, 18
/c: 15A
Rise time (inductive load) t Vec=800V, Vee=-8/15V, | T,;=25°C, 9 ns
RG:9.8Q /c:15A
T,;=175°C, 11
/c: 15A
Turn-off delay time taof) | Vec=800V, Vee=-8/15V, | T,;=25°C, 142 ns
Rs=9.8Q Ic=15A
Ty=175°C, 242
/c: 15A
Fall time (inductive load) te Vec=800V, Vee=-8/15V, |T,;=25°C, 78 ns
Rs=9.8Q Ic=15A
Ty=175°C, 185
Ic: 15A
(RIBETA.....)
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Parameter Symbol | Note or test condition Values Unit
Min. | Typ. | Max.
Turn-on energy? Eon | Vec=800V, Vee=-8/15V, | T,=25"°C, 0.78 mJ
RG:9.SQ /c:15A
T,;=175°C, 14
/c: 15A
Turn-off energy Eoff Vec=800V, Vee=-8/15V, | T,;=25°C, 0.86 mJ
RG:9.SQ /c:15A
Ty=175°C, 1.89
/c: 15A
Total switching energy Eis Vec=800V, Vee=-8/15V, | T,;=25°C, 1.64 mJ
RG:9.8Q IC:15A
Ty=175°C, 3.29
Ic: 15A
Operating Ty -40 175 °C
junction
temperature
)  BiERAEMRERRSIE IGBT HiFE
3 —RE
&4 RATEE
Parameter Symbol | Note or test condition Values Unit
Repetitive peak reverse Veem | T2 25°C 1200 v
voltage
Diode forward current, Ie T.=25°C 40 A
limited by Tyjmax T.=100°C 25
Diode pulsed current, t, Irputse 60 A
limited by ijmax
Power dissipation Piot T,;,=175°C T.=25°C 100 W
T.=100°C 50
5R5 ¥HIEE
Parameter Symbol | Note or test condition Values Unit
Min. | Typ. | Max.
Diode forward voltage Ve lr=15A T,;=25°C 1.66 2.15 v
T,;=175°C 1.57
(RBETR......)
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Parameter Symbol | Note or test condition Values Unit
Min. | Typ. | Max.

Diode reverse recovery O T,;=25°C, 1.02 pc
charge lr=15A

T,;=175°C, 2.54

IF: 15A
Diode peak reverse Trem T,;=25°C, 27 A
recovery current lr=15A

T,;=175°C, 336

IF: 15A
Diode reverse recovery Erec T,;=25°C, 0.44 mJ
energy lF=15A

T,;=175°C, 1.22

IF: 15A
Operating Ty -40 175 °C
junction
temperature
2 N T A IFRIEBIEFZF i FIAJSEIE, & CEBINTIEF T FEHEF AT RAEE (EHT80%.

SRERBWER, BN BTHLLITET,=25°C S FliF. s, FEL/B/RLo=30nH, C,=8pFo

Revision 1.00
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4 $5tEE

4 514 E
Power dissipation as a function of case temperature| Collector current as a function of case temperature
Peot = f(Tc) le=1(Tc)
TVjS 175°C Vee= 15 V, TVJ‘S 175°C
250 50
Pt = f(Tc)_Rth_max
N — — — P, =f(T)_Rth_typ
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Typical output characteristic Typical output characteristic
y
|c: f(VCE) |c = f(VCE)
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Typical transfer characteristic

Typical collector-emitter saturation voltage as a

lc=f(Ve) function of junction temperature
V=20V Veesat = f(Ty;)
45 3.0 p
T;=25°C —— I =T5A 7
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Gate-emitter threshold voltage as a function of

Typical switching times as a function of collector

junction temperature current
Veeth = f(Ty) t=1(lc)
Vec=800V, T,;=175°C,Rc=9.8Q
8 1000
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Typical switching times as a function of collector
current

Typical switching times as a function of gate resistor
t= f( RG)

t=1(lc) lc=15A, Vec= 800V, T,;= 175 °C
Vec=800V, Ty= 25°C, Rs= 9.8 Q
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Typical switching times as a function of gate resistor
t =1(Ro)

Typical switching times as a function of junction
temperature

lc=15A, V=800V, Ty;= 25 °C t=1(Ty)
lc=15A, V=800 V, Rs=9.8Q
1000 1000
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Typical switching energy losses as a function of
collector current

E="(lc)
Vec=800V, T,;=175°C,Rs=9.8Q

collector current
E=1(lc)
Vec=800V, T,;=25°C,Rs=9.8Q

Typical switching energy losses as a function of

5

Typical switching energy losses as a function of gate

Typical switching energy losses as a function of gate

resistor resistor
E =f(Rg) E =1(Rg)
Ic=15 A, Vcc=800 V, ij: 175°C lc=15 A, Vcc=800 V, ij: 25°C
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G
Datasheet Revision 1.00
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Typical switching energy losses as a function of
junction temperature

E= f(ij)

Typical switching energy losses as a function of
collector emitter voltage

E=1f(Vce)
lc=15A,Vcc=800V,Rs=9.80Q lc=15A,T,;=175°C,Rc=9.8Q
4.0 2.0

00 T 1 I 1 1
25 50 75 100 125 150 175 200 300 400 500 600 700 800 900
T, (C) Ve, (V)
Typical switching energy losses as a function of Typical gate charge
collector emitter voltage Vee = f(Qq)
E =f(Vce)
lc=15A,T,;=25°C,Rc=9.8Q
2.0 16
V=240V "
14 ] — — — V=960V /
12
/
/
10 //
//
2.1 8 /,
>’ /,
/
/
6] 7
/
//
4 /
/
2 —
0 1 1 I 1
200 300 400 50(\)/ (V?OO 700 800 900 0 30 60 % 120 150
¢ Q. (nC)
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Typical capacitance as a function of collector-emitter
voltage

Typical short circuit collector current as a function
of gate-emitter voltage

C=1(Vee) leise) = f(Vee)
f=100kHz, Vge=0V T,=175°C,Vcc=800V
10000 80
|_ lose = fVee) |
1000 70
— <
= <
£ 100 2 60
o o
\
\
AN
~ —_—— L
N N N R I 50
104\
\.
\,
Cios mm——mm
- Coes
______ Cres
l I 1 1 1 1 40 ! !
0 200 400 600 800 1000 1200 12 13 14 15
Vee (V) Vee V)

Short circuit withstand time as a function of gate-
emitter voltage

IGBT typical transient thermal impedance as a
function of pulse width

tsc= f(VGE) Zth(j-c) = 1:(tp)
ij: 175 OC, Vec=800V
10
l 4
9]
L "5
0.1 /
8] = T
________________________________ !
= g ouf i
El g s single pulse
Hg g ———2,(D=0.01)
6 I L L z, (D=0.02)
o0l 4v——f———— A Z, (D=0.05)
5 | ~—- 7, (D=0.1)
—-—-=2,(D=02)
0.0001
4 -
i 1 2 3 4 5
oo =f(Vge) r[K/W] 0.138 0.188 0.188 0.126 0.00607
3 ‘ ‘ TI[S] 3.4E-4 0.001982 0.006481 0.018564 0.37053
12 13 14 15 1E-5 ! T T T T T
V_ (V) 1E-7 1E-6 1E-5 0.0001 0.001 0.01 0.1 1
GE t (s)
P
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Diode typical transient thermal impedance as a
function of pulse width

Typical diode forward current as a function of
forward voltage

Zin(j-o) = f(tp) le= f(V)
D= t/T
10 50
T,=25°C
vj /
—_——— ij =175°C /
1]
40
o1 f—rr—r T
— e 30 —5
; __________
S single pulse =
5 0017 ———7,(D=001) =
P AN T T | m——— Z, (D=0.02)
------------ z,,(D=0.05) 20
0.001 --—-= 7, (D=0.1)
—-—-=2,,(D=02)
0.0001 107
i 1 2 3 4 5
r[K/W] 0.169 0.082 0.369 0.348 0.0956
T‘[S] 2.65E-4 2.66E-4 0.001345 0.006148 0.028771
1E-5 T T T T T T 0
1E-7 1E-6 1E-5 0.0001 0.001 0.01 0.1 1 0.0 3.0

t ()

Typical diode forward voltage as a function of
junction temperature

Typical reverse recovery time as a function of diode
current slope

VF = f(T\/J) trr = f(diF/dt)
Ve=800V, I:= 15 A
25 450
—— 1.=7.5A \\ T,=25%C
—_———= —_——— T =175°
le=19A 400\ y 175
—————— I.=30A
————————————————————— 350}
204 =~
300}
s %
= £ 2504
> “_‘:
200}
1.5
—_—\ 0]
100
1’0 1 | 1 1 1 1 T 1 50 . " . - ‘
025 025 5$ ogs 100 125 150 175 0 500 1000 1500 2000 2500 3000
4 ) di /dt (A/ps)
Datasheet 13 Revision 1.00
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Typical reverse recovery charge as a function of
diode current slope

er: f(diF/dt)
Vr=800V,lr=15A

diode current slope
Irrm = f(diF/dt)
Ve=800V, lr=15A

Typical reverse recovery current as a function of

3.5
T, =25°C
———T,=175C
3.0
2.5 =~d
~
~
~
g
= 20
o
1.5
1.0 Y
05 T I I 1 I
0 500 1000 1500 2000 2500 3000
di /dt (A/us)

50
T,=25°C
———T,=175°C

40

30
<
€

20

10

0 1 I 1 1 1
0 500 1000 1500 2000 2500 3000
di./dt (A/ps)

Typical diode peak rate of fall of reverse recovery
current as a function of diode current slope

di/dt = f(dir/dt)
Vr=800V, Ir=15A

current slope
Erec = f(dir/dt)
VR: 800 V, IF: 15A

Typical reverse energy losses as a function of diode

0 15
~ T,=25°C T =25
———T,=175°C ——— T,=175%C
-100 3
P ———T AN N
7
% N,

-200 1o //
= /
(2]
3 —
3 E
= -300 =
RS (3
~x w
.

-400 0.5]

o0 /\

-600 T T T T T 0.0 ! ! I ! !

0 500 1000 1500 2000 2500 3000 0 500 1000 § 3500 2000 2500 3000
di_/dt (A/us) i/dt (A/us)
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Typical diode current slope as a function of gate
resistor
dig/dt =f(Rg)
VR =800V, I=15A
3000
T, =25°C
—_———T,=175C
2500
2000
w
2
<
= 1500
=
S
1000
5001
D 1 T T
0 10 20 30 40 50 60 70 80
R, (Q)
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MILLIMETERS MILLIMETERS

DIMENSIONS VN, MAX. DIMENSIONS MIN. VIAX.
A 4.90 5.10 E 15.70 15.90
A1 2.31 2.51 E1 13.10 13.50
A2 1.90 2.10 E2 2.40 2.60
A3 0.90 1.10 E3 248 2.68
b 0.66 0.79 E4 3.82 4.02

b1 1.16 1.29 e 5.08

b2 1.16 1.29 el 2.79

b3 0.20 e2 2.54

c 0.59 0.66 N 4

D 22.30 22.50 L 18.40 18.70
D1 16.25 16.85 L1 24.97 25.27
D2 1.08 1.35 oP 3.50 3.70
D3 5.00 5.20 oP1 7.40
D4 3.22 3.42 Q 5.60 6.00
D5 1.60 1.80 S 6.00 6.30

aaa 0.25

NOTE: DIMENSIONS DO NOT INCLUDE MOLDFLASH; PROTRUSION OR GARE BURRS

B1

Revision 1.00
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Figure A. Definition of switching times [ T
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Figure D. Thermal equivalent circuit
A 10% Ve L
v 4 t
® DuT
y (Diode ’_{@S * — C—/
] _ V

-

o T
DUT
(IGBT)
2% I,
C t Yl
Vee(t) Figure E. Dynamic test circuit
Parasitic inductance LG,
% parasitic capacitor C_,
relief capacitor C,,
b 4 (only for ZVT switching)
off = f VoeX I xdt En= f Veex fox dt
r. N i3 2% Voo
t, , o f,
Figure B. Definition of switching losses
2
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