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Parameter Symbol | Note or test condition Values Unit
Min. | Typ. | Max.
Storage temperature Tstg -55 150 °C
Soldering temperature Teold | wave soldering 1.6 mm (0.063 in.) from case 260 °C
for10s
Thermal Rth(j-a) 40 K/W
resistance,
junction-ambient
IGBT thermal Rth(j-c) 0.3 K/W
resistance, junction-
case
Diode thermal Rth(j-c) 0.5 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 limited by bondwire Tc=25°C 80 A
limited by Tyjmax T.=134°C 40
Pulsed collector current, t, | Icpuise 160 A
“mited by ijmax
Turn-off safe operating Vee< 1200V, t,=1ps, Tj<175°C 160 A
area
Gate-emitter voltage Vee +20
Transient gate-emitter Vee t,<10pus,D<0.01 *30
voltage
Short-circuit withstand tsc Vee= 600 V, Vee= 15V, Allowed number of 10 us
time short circuits < 1000, Time between
short circuits=1.0s, T,;=175°C

Power dissipation Piot Tc=25°C 500 W

T.=134°C 136
R3 HIEE
Parameter Symbol | Note or test condition Values Unit

Min. | Typ. | Max.
Collector-emitter Verces | /c=0.5mA, V=0V 1200 v
breakdown voltage
(RB&TH......)
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Parameter Symbol | Note or test condition Values Unit
Min. | Typ. | Max.
Collector-emitter Veesat | lc=40A, Vee=15V T,;=25°C 2 2.35 \Y
saturation T,=175°C 25
voltage
Gate-emitter threshold Voeth  [lc=1.5 mA, Ve = Vee 5.1 5.8 6.5 v
voltage
Zero gate-voltage Ices Vee=1200V, Vee=0V T,;=25°C 250 pA
collector current T,=175°C 3000
Gate-emitter leakage les Vee=0V, Vee=20V 100 nA
current
Transconductance Jss Ic=40A, Vee=20V 14 S
Input capacitance Cies | Vee=25V, Vee=0V, f=1000 kHz 2385 pF
Output capacitance oes Vee=25V, Vee=0V, f=1000 kHz 235 pF
Reverse transfer Cres Vee=25V, Vee=0V, f=1000 kHz 132 pF
capacitance
Gate charge Qg Ic=40 A, Vge=15V, Vcc=960 V 190 nC
Turn-on delay time tdon) |Vec=600V, Vee=0/15V, |T,;=25°C, 30 ns
Rg(on): 12 Q, /c: 40 A
N 29
o=o0P lc=40 A
Rise time (inductive load) t Vec=600V, Vee=0/15V, |T,=25°C, 29 ns
Rg(on): 12 Q, /c: 40 A
S e r=ars 32
o=o0P lc=40 A
Turn-off delay time td(off) Vcc=600 V, Vee= 0/15 V, ij =25 OC, 280 ns
Re(on): 12 Q, Ic=40A
;ée(o_ff)G :712FQ, L,=70nH, Tu=175°C, 375
o=olP lc=40 A
Fall time (inductive load) ti Vece=600V, Vee=0/15V, |T,=25°C, 26 ns
Rg(on): 12 Q, Ic=40A
N 64
o=o0P lc=40 A
Turn-on energy Eon Vee=600V, Vee=0/15V, |T,=25°C, 2.2 mJ
Rg(on): 12 Q, /c: 40 A
N 3.1
o=o0P lc=40 A
(RB&TH......)
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Parameter Symbol | Note or test condition Values Unit
Min. | Typ. | Max.
Turn-off energy Eoff Vee=600V, Vee=0/15V, |T,;=25°C, 13 mJ
Re(on): 12 Q, Ic=40A
e 25
c=°lP lc=40 A
Total switching energy Eis Vee=600V, Vee=0/15V, |T,;=25°C, 3.5 mJ
Re(on): 12 Q, Ic=40A
gG(o_]cf)6:712FQ, Lo': 70 nH, ij: 175 OC, 5.6
c=°lP lc=40 A
Operating T -40 175 °C
junction
temperature
3 —tRE
R4 RAEEE
Parameter Symbol | Note or test condition Values Unit
Repetitive peak reverse Verw | Tviz225°C 1200 v
voltage
Diode forward current, Ie T.=25°C 80 A
l|m|ted by ijmax TC: 100 OC 40
Diode pulsed current, t, Irputse 160 A
“mited by ijmax
&R5 HIEE
Parameter Symbol | Note or test condition Values Unit
Min. | Typ. | Max.
Diode forward voltage Ve lr=40A T,y=25°C 1.9 2.3 v
Tj=175°C 1.85
Diode reverse recovery tr Vr=600V T,;=25°C, 350 ns
time Ir=40A,
-dir/dt =600 A/us
T,;=175°C, 550
/F =40 A,
-dir/dt =600 A/us
(BISETR.....)
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Parameter Symbol | Note or test condition Values Unit
Min. | Typ. | Max.
Diode reverse recovery O Vr=600V T,;=25°C, 3 pc
charge [F=40A,
-dir/dt =600 A/us
T;=175°C, 7.5
/F =40 A,
-dir/dt =600 A/us
Diode peak reverse lrem Vr=600V T.,;=25°C, 22 A
recovery current lF=40A,
-dir/dt =600 A/us
T\,j: 175 OC, 30
Ir=40 A,
-dir/dt =600 A/us
Diode peak rate of fall of di/dt |Vr=600V T,;,=25°C, 188 A/us
reverse recovery current lr=40A,
-dir/dt =600 A/us
T;=175°C, 142
Ir=40 A,
-dir/dt =600 A/us
Operating T -40 175 °C
junction
temperature

AE N TRERENRFFRHIAEE, & CEENIET5
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4 SEE

Forward bias safe operating area
|c = f(VCE)
D=0,T,;=<175°C, V=15V, T.=25°C

Power dissipation as a function of case temperature
Prot = f(Tc)
TVJ'S 175°C
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Collector current as a function of case temperature

Typical output characteristic

le=1f(T¢) lc=f(Vce)
T\,jS 175 OC, Vee=2 15V T\,j: 25°C
80 160
—_— 1 =f(T)
70 1 140
60 | 120 | [--eeeees
50 | 100 |
= | =
=, 40 =, 80
30 | 60 |
20 | 40 ]
10 | 20 |
0 1 1 1 1 1 0
25 50 75 100 125 150 175 0 1 2 3 4 5 6
7.0 V., (V)
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Typical output characteristic

Typical transfer characteristic

|c = f(VCE) IC = f(VGE)
ij: 175°C VCE =20V
160 160 7
5V T,=25°C /
——— T =175C /
140 140 |
120 | 120 ]
100 | 100 ]|
= <
— 80 — &
60 | 60 |
40 | 40 |
20 | 20
0 0 1 1
0 1 2 3 4 5 6 2 4 6 8 0 12 14 16 18
V., (V) V(W)

Typical collector-emitter saturation voltage as a
function of junction temperature

Veesat = f(Ty)
VGE =15V

Gate-emitter threshold voltage as a function of
junction temperature

Veeth = f(Ty))
|c =1.5mA
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Typical switching times as a function of collector
current

t="1(lc)
Vec=600 V, ij: 175 OC, Vee= 0/15 V, Rs=120Q

Typical switching times as a function of gate resistor
t=1(Rg)
Ic=40 A, Vec=600 V, ij: 175 OC, Vee= 0/15 \"
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Typical switching times as a function of junction
temperature

Typical switching energy losses as a function of
collector current

t=1(Ty) E="1(Ic)
|c: 40 A, Vcc: 600 V, VGE: 0/15 V, RG: 120 Vcc: 600 V, ij: 175 OC, VGE: 0/15 V, RG: 120
22.5
Eﬂff
1000 200
17.5 7
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g | =77 £
- e - 10.0 |
i 75 |
10
L 50 |
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Typical switching energy losses as a function of gate

Typical switching energy losses as a function of

resistor junction temperature
E=f(Re) E=1f(Ty)
Ic=40 A, Vcc=600 V, ij: 175 OC, Vee= 0/15 \" c=40 A, Vee=600 V, Vee= 0/15 V, Rs=120Q
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Typical switching energy losses as a function of Typical gate charge
collector emitter voltage Ve = f(Qo)
E =f(Vce) Ic=40A
Ic=40 A, ij: 175 OC, Vee= 0/15 V, Re=12Q
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Typical capacitance as a function of collector-emitter |Typical short circuit collector current as a function

voltage
C=f(Vce)
f=1000 kHz, Vee=0V

of gate-emitter voltage

leise) = f(Vee)
T,;=175 °C,Vec=600V

10000

1000 i\
1
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/
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100 |

10
0 5 10 15 20 25 30

300

| lqu) - f(V::';) |

270

240

210

10 11 12 13 14 15 16 17 18
V__ (V)

GE

Short circuit withstand time as a function of gate-

IGBT transient thermal impedance as a function

emitter voltage of pulse width
tsc= f(VGE) Zth(j-c) = f(tp)
T,j< 175 °C, Vec= 600 V D=t,/T
45 1
— t =flV,)
40
| 1y ARG NS g [ /
¥ 0.1
30 |
] = e
w 2 > single pulse
2 ~  0.01 -
7 z - ———2,(0=0.01)
720 ~ 0 T oS z,,(D=0.02)
A z,,(D=0.05)
15 ] e——-es Z, (D=0.1)
0.001 ———Z, (D=0.2)
10 Rl o 1 e e e e [ z, (D=0.5)
5 N i 1 2 3 4 5
YI[KJW| 0.016055 0.117494 0.15756 0.003268 3.41E-4
Tls] 4.14E-4 0002757 0018313  0.491884  12.38553
0 0.0001 T T T T T
10 12 14 16 18 20 1E-6  1E-5 0.0001 0001 001 0.1 1
V. (V) t,(s)
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Diode transient thermal impedance as a function of
pulse width

Typical diode forward current as a function of
forward voltage

Zih(jc)= f(tp) Ie= (Vi)
D= t/T
1 160
Tw =25°C /
o ||———T,=175C /
Y O O A oy P 4 L 140 /
T
01 i — 120 |
.._..__--—"‘“ "‘
......................... 100 |
=3 b ,
X e single pulse =
3 001F=——" ———Z,(0=001) . 80 ]
NG e z, (D=0.02)
------------ Z, (D=0.05) 60 1
~—-- 2, (D=0.1)
—-—-=2,(D=02)
0.001 N
....... z,(D=05) 40
i 1 2 3 4 5 20 ]
r[K/W] 0.02668 0.22581 0.24167 0.00534 3.9E-4
sl 3.3E-4 0.00267 0.01549 0.40258 11.77304
0.0001 T T T T 0 T T T T T T T
1E-6  1E-5 0.0001 0001 0.01 01 1 00 05 10 15 20 25 30 35 40
t,(s) v (v)

Typical diode forward voltage as a function of
junction temperature

Typical reverse recovery time as a function of diode
current slope

Ve=f(Ty) t, = f(dir/dt)
Vek=600V, =40 A
3.00 800
T, =25°C
2.75 7] ——— T _=175C
_____________________ 700 i
250 f=TTTT
600 |
2.25 ]
] 500 ]
200
= | ) m
. 175 El 400 ]
= oF
1.50 | i
300
125 |
i 200 |
100 I =204
J{——— 1,=40A 100 ]
075 || =304
0.50 ‘ 0
25 50 75 100 125 150 175 400 600 800 1000 1200 1400
T, 00 di, /dt (A/ps)
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Typical reverse recovery charge as a function of Typical reverse recovery current as a function of
diode current slope diode current slope
er: f(diF/dt) Irrm:f(diF/dt)
Vr=600V,[=40A Ve=600V,r=40A
9 70
T!i:25°C T«,-J =25°C
. - ——— T7,=175% ——— T,=175%¢
~—~—__ 60
77 \\\\\\\\\
.-
g °| ES
“’: E
o, —

i 10 |
1
0 1 1 1 1 0 1 1 1 1
400 600 800 1000 1200 1400 400 600 800 1000 1200 1400
di,/dt (A/ps) di,/dt (A/ps)
Typical diode peak rate of fall of reverse recovery
current as a function of diode current slope
di/dt = f(die/dt)
VR: 600 V, IF: 40 A
0
T,=25°C
e ——— T =175°C
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=
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Figure A. Definition of switching times ' Te
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\j Figure D. Thermal equivalent circuit
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Vee(® Figure E. Dynamic test circuit
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relief capacitor C,
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Egi= ] Ve x o xdt En= f Ve X [ xdt
i . " 2% V¢
t, , “ o t,
Figure B. Definition of switching losses
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Document revision |Date of release |Description of changes

V2.1 2017-04-26 Final data sheet

V2.2 2017-06-09 Update Figure 26

V2.3 2019-04-15 Update codition for Vgeth page 4 and Fig.11

n/a 2020-11-30 Datasheet migrated to a new system with a new layout and new revision
number schema: target or preliminary datasheet = 0.xy; final datasheet
=1.xy

1.10 2023-01-19 Correction of diagram: “Typical switching energy losses as a function of
junction temperature”
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