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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 / reflow soldering (MSL1 260 °C
according to JEDEC J-STA-020)

Thermal resistance, Rih(j-a) 160 | K/W
min.footprint junction-
ambient

Thermal resistance, 6 cm? | Ryp(j.a) 75 K/W
Cuon PCB junction to
ambient

IGBT thermal Rih(j-c) 244 | K/W
resistance, junction-
case?

Diode thermal Rth(j-c) 435 | K/W
resistance, junction-
case?

1)  Ra/ZaBFRRLHKA, FEE, EAARBILTEERVE REN R

2 IGBT
=2 BRATMEE
Parameter Symbol | Note or test condition Values Unit
Collector-emitter voltage Vee T,;225°C 600 v
DC collector current, Ic T.=25°C 2.2 A
. . ) 1)
limited by Tyjmax T.=100°C 13
Pulsed collector current, t, | Icpuise 3 A
“mited by ijmax
Turn-off safe operating Vee= 600V, t,=1 ps, T,j< 150 °C 3 A
area
Gate-emitter voltage Vee +20
Transient gate-emitter Vee t,<10ps,D<0.01 *30
voltage
Short-circuit withstand tsc Vee= 400 V, Vee= 15V, Allowed number of 3 us
time short circuits < 1000, Time between
short circuits=1.0s, T,;= 150 °C
Power dissipation Piot Tc=25°C 5.1 W
T.=100°C 2
1) DPAKEE
HIEEM 3 Revision 1.10
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Parameter Symbol | Note or test condition Values Unit

Min. | Typ. | Max.

Collector-emitter Vegsat | le=1A, Vee=15V T,;,=25°C 2 2.3 \Y

saturation T,=150°C 23

voltage

Gate-emitter threshold Veeth  |lc=10 YA, Vee= Ve 43 5 5.7 v

voltage

Zero gate-voltage IcEs Vee=600V, Vee=0 V T,;,=25°C 25 HA

collector current T,=150°C 2500

Gate-emitter leakage lEs Vee=0V, Vee=20V 100 nA

current

Transconductance Jss Ic=1A, V=20V 0.5 S

Input capacitance Cies | Vce=25V, Vee=0V, f=1000 kHz 55 pF

Output capacitance oes Vee=25V, Vee=0V, f= 1000 kHz 4 pF

Reverse transfer Cres Vee=25V, V=0V, f=1000 kHz 2.5 pF

capacitance

Gate charge Q¢ lc=1A, Vec=480V, Vee=15V 9 nC

Turn-on delay time tdon) |Vec=400V, Vee=0/15V, |T,;=25°C,lc=1A 5.6 ns
Reo_n: 49 Q, RG_off: 49 Q, ij: 150 oC, 6
L,=30nH,Co=32pF |, L 2

Rise time (inductive load) t Vec=400 V, Vee= 0/15V, | T,;=25°C,Ic=1A 4 ns
Reo_n: 49 Q, RG_off: 49 Q, ij: 150 oC, 4
L,=30nH,Co=32pF |, L 2

Turn-off delay time taof) | Vec=400V, Vee=0/15V, |T,;=25°C,Ic=1A 80 ns
Reon=49 &, Raor=49 Q, | 1 150, 100
L,=30nH,Co=32pF |, L 2

Fall time (inductive load) te Vee=400 V, Vge=0/15V, | T,;=25°C,Ic=1A 10 ns
Reon=49 Q, Reor=49 Q, | 1 — 150, 10
Ls=30nH, C;=32pF le=1A

Turn-on energy Eon Vec=400 V, Vee= 0/15V, | T;=25°C,Ic=1A 25.1 uJd
Reon=49 0, Raor=49 Q, | 1 150, 343
Ls=30nH, C;=32pF le=1A

Turn-off energy Eos Vec=400 V, Vee= 0/15V, | T;=25°C,Ic=1A 13.5 uJ
Reon=49 Q, Reor=49 Q, | 1 _ 150, 2.7
Ls=30nH, C;=32pF le=1A

Total switching energy Eis Vec=400 V, Vee= 0/15V, | T;=25°C,Ic=1A 38.7 IN]
Roon=149 &, Reo=49 Q, | 1 — 150, 57
Ls=30nH, C;=32pF le=1A

(RBELTR......)
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R3 (%) %HEE
Parameter Symbol | Note or test condition Values Unit
Min. | Typ. | Max.
Operating T -40 150 °C
junction
temperature
P BFE, ETi=25CFHEETE, BFIEFEHE.
3 —tRE
R4 RAEE
Parameter Symbol | Note or test condition Values Unit
Repetitive peak reverse Verm | Tyi=25°C 600 v
voltage
Diode forward current, I T.=25°C 2 A
. . . l)
limited by Tyjmax T.2100°C 1
Diode pulsed current, t, Iepulse 3 A
limited by ijmax
1) DPAKYEZ
R5 HIEE
Parameter Symbol | Note or test condition Values Unit
Min. | Typ. | Max.
Diode forward voltage Ve lF=1A T,y=25°C 1.85 2.2 v
T.;=150°C 1.9
Diode reverse recovery tr Vr=400V T,j=25°C, = 1A, 59.5 ns
time -die/dt =272 A/us
Ty=150°C, 89.3
IF: 1 A,
-dir/dt =236 A/us
Diode reverse recovery Qi Vr=400V T,j=25°C, = 1A, 0.06 pc
charge -die/dt =272 A/us
T,;=150°C, 0.11
IF: 1 A,
-dir/dt =236 A/us
Diode peak reverse Trem Vr=400V T,;,=25°C,l=1A, 1.9 A
recovery current -die/dt =272 A/us
T,;=150°C, 2.4
/F: 1 A,
-dir/dt =236 A/us
(RBETR......)
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Parameter Symbol | Note or test condition Values Unit
Min. | Typ. | Max.
Diode peak rate of fall of di/dt |Vz=400V T;=25°C, = 1A, 38.7 A/us
reverse recovery current -dig/dt =272 A/us
Ty=150°C, 30.9
/F: 1 A,
-dig/dt =236 A/us
Operating T -40 150 °C
junction
temperature

AR N TRERENIEFFHHIATEL, & CEENIETF M TEL DU F BB RATE 1B 80%0
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Power dissipation as a function of heatsink
temperature

Collector current as a function of heatsink
temperature

Ptot = f(Tc) |c = f(Tc)
T\,jS 150°C TVJ'S 150 OC, Vee= 15V
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Typical output characteristic

Typical output characteristic

lc=f(Vce) le = f(Vce)

T,;=25°C T,j=150°C
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Typical transfer characteristic

Typical collector-emitter saturation voltage as a

lc=f(Vee) function of junction temperature
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Gate-emitter threshold voltage as a function of
junction temperature

Typical switching times as a function of collector
current

Veeth = f(Ty) t="f(lc)
lc=10 uA Vee=400V, Ty;= 150 °C, Vee= 0/15V, Rs= 49 Q
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Typical switching times as a function of gate resistor | Typical switching times as a function of junction
t = f(Re) temperature
lc=1A, Vec=400V, Ty;= 150 °C, Ve = 0/15 V t=f(Ty)
lc=1 A, Vec=400 V, Vee= 0/15 V, Re=49Q
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Typical switching energy losses as a function of Typical switching energy losses as a function of gate
collector current resistor
E=1(lc) E =f(Ro)
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Typical switching energy losses as a function of
junction temperature

Typical switching energy losses as a function of
collector emitter voltage

E=f(Ty) E =f(Vce)
Ic=1 A, Vec=400 V, Vee= 0/15 V, Re=49Q lc=1 A, ij: 150 OC, Vee= 0/15 V, Re=49Q
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Typical short circuit collector current as a function
of gate-emitter voltage

leise) = f(Vee)

IGBT transient thermal impedance as a function of
pulse width

Zinj-c) = f(tp)

T< 150 °C, Vec < 400 V D=t
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Diode transient thermal impedance as a function
of pulse width

Typical diode forward current as a function of
forward voltage

Zinj-c) = f(tp) lr= (V)
D=t /T
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Typical diode forward voltage as a function of
junction temperature

Typical reverse recovery time as a function of
diode current slope

Ve=1(Ty) t..= f(dir/dt)
Ve=400V, l;=1A
3.0 320
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\ ——— T,=150°C
2801\ J
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Typical reverse recovery charge as a function of
diode current slope

er: f(diF/dt)
Vr=400V, ¢, =1A

Typical reverse recovery current as a function of
diode current slope

Irr: f(diF/dt)
Vr=400V,l=1A

0.200 25
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Typical diode peak rate of fall of reverse recovery
current as a function of diode current slope
di/dt = f(die/dt)
Vr=400 V, lF=1A
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