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&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) 0.25 0.35 | K/W
resistance, junction-
case
Diode thermal Rih(jc) 0.45 0.6 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, I limited by bondwire T.=25°C 107 A
l|m|ted by ijmax Tc: 100 OC 82
Pulsed collector current, t, | Icpuise 200 A
limited by T\/J'max
Turn-off safe operating Vee<1200V, t,< 1 s, Tyj=175°C 200 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 429 W
7.=100°C 214
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&3 FHIEE
Parameter Symbol | Note or test condition Values Unit
Min. | Typ. | Max.
Collector-emitter Vcesat  |lc=50A, Vee=15V T,;=25°C 1.62 2 v
saturation T,=175°C 1.94
voltage
Gate-emitter threshold Voeth | 1c=0.98 mA, Ve = Ve 5.15 5.7 6.45 v
voltage
Zero gate-voltage Ices Vee=1200V, Vee=0V T,;=25°C 40 HA
collector current Ty=175°C 2000
Gate-emitter leakage lcEs Vee=0V, Vee=20V 100 nA
current
Transconductance s Ic=50A, Vee=20V, T,;=175°C 26.5
Short-circuit collector Isc Vec=800V, Vee=-8/15V, |T,;=25°C 338
current tsc<4 us, Allowed‘ =115 271
number of short circuits
<1000, Time between
shortcircuits=1.0s
Internal gate resistance Rgjnt |f=100kHz 1.1 Q
Input capacitance Cies |Vee=25V, V=0V, =100 kHz 7.2 nF
Output capacitance Coes |Ve=25V, V=0V, =100 kHz 144 pF
Reverse transfer Cres Vee=25V, Vee=0V, f=100 kHz 34 pF
capacitance
Gate charge Qo Vec=960V, Ic=50 A, Vee=-8/15V 433 nC
Turn-on delay time tdon) |Vec=800V, Vee=-8/15V, |T,;=25°C, 42 ns
RG:2.8Q /c:50A
Ty=175°C, 44
/c: 50A
Rise time (inductive load) t Vec=800V, Vee=-8/15V, | T,;=25°C, 8 ns
RG:2.8Q /c:50A
T,;=175 °C, 10
/c: 50A
Turn-off delay time td(off) Vec=800 V, Vee= -8/15 V, ij =25 OC, 140 ns
Rs=2.8Q Ic=50A
T,;,=175°C, 228
/c: 50A
Fall time (inductive load) t Vec=800V, Vee=-8/15V, | T,;=25°C, 77 ns
Rs=2.8Q Ic=50A
Ty=175°C, 185
Ic: 50A
(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, 1.94 mJ
RG:2.8Q /c:50A
Ty=175°C, 3.78
Ic: 50A
Turn-off energy Eoff Vee=800V, Vee=-8/15V, |T,;=25°C, 2.83 mJ
Rs=2.8Q Ic=50A
Ty=175°C, 5.95
Ic: 50A
Total switching energy Eis Vec=800V, Vee=-8/15V, | T,=25"°C, 4.77 mJ
Rs=2.8Q Ic=50A
Ty=175°C, 9.74
Ic: 50A
Operating Ty -40 175 °C
junction
temperature
1)  BiERARERMRSIER IGBT HiFE
3 —RE
&4 RATEE
Parameter Symbol | Note or test condition Values Unit
Repetitive peak reverse VRrM T,;=225°C 1200 v
voltage
Diode forward current, IE limited by bondwire Tc=25°C 103 A
l|m|ted by ijmax TC: 100 OC 66
Diode pulsed current, t, Irputse 200 A
limited by T\/J'max
Power dissipation Piot T,=175°C T.=25°C 250 W
T.=100°C 125
R5 ¥HIEE
Parameter Symbol | Note or test condition Values Unit
Min. | Typ. | Max.
Diode forward voltage Ve lr=50A T,;=25°C 1.65 2.15 v
T,j=175°C 1.6
(RBETR......)
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3 TIRE
RS (%) HiEE
Parameter Symbol | Note or test condition Values Unit
Min. | Typ. | Max.

Diode reverse recovery O T,;=25°C, 3.3 pc
charge lr=50A

T4=175°C, 771

IF: 50A
Diode peak reverse Trem T,;=25°C, 103 A
recovery current IF=50A

T,;=175°C, 132.8

IF: 50A
Diode reverse recovery Erec T,;=25°C, 161 mJ
energy lr=50A

T,;=175°C, 3.79

IF: 50A
Operating Ty -40 175 °C
junction
temperature

br N T R IGRIZHIESFF I IEIE, & EEB N TIEF T I FEAEF TR RAZEERT 80%.
BRIERBUER, BN ETIFHELIET=25C F1F T, sETit B, FEEBELo=30nH, C,=8pFo

Revision 1.00
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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 TVJ'S 175 OC, Vee= 15V
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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;)
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Gate-emitter threshold voltage as a function of
junction temperature

Typical switching times as a function of collector

current
Vaen =f(Ty) t="f(lc)
Vec=800V, T,j=175°C,Rs=2.8Q
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Typical switching times as a function of collector
current

Typical switching times as a function of gate resistor
t=1(Rg)

t=1(lc) lc=50 A, Vec =800V, Ty;= 175 °C
V=800V, T,;=25°C,R;=2.8Q
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Typical switching times as a function of gate resistor

Typical switching times as a function of junction
temperature

t=1(Re)
lc=50 A, Vec=800V, T,j=25°C t=1f(Ty)
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Typical switching energy losses as a function of

Typical switching energy losses as a function of

collector current collector current
E=1(l¢) E=1(lc)
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Typical switching energy losses as a function of

Typical switching energy losses as a function of
junction temperature

collector emitter voltage
E=f(Ty) E =f(Vce)
[c=50A,Vcc=800V,Rs=2.80Q [c=50A,T,;=175°C,Rs=2.8Q

6
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Typical switching energy losses as a function of Typical gate charge
collector emitter voltage Vee=f(Qq)
E="f(Vce)
Ic=50A,T,;=25°C,Rs=2.8Q
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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 300
|_ lis = FVee) |
1000
250
T \\ <
= 100 g
Q S~ — o
S ——
i
\
A\
\\\ 200
w4— s —=—7
cies
- == COGS
------ Cres
1 ; ; T T T 150 T T
0 200 400 600 800 1000 1200 12 13 14 15
Ve (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)
T,=175 °C,Vcc=800V
10 1
9 3
0.1
8 I I U -
_________________________________ 4
7 —  0.017
- S i :
=2 < Tttt Pl single pulse
5 7 = ———27,(p=001)
6 b ] | —— z, (D=0.02)
0.001+ - Z,, (D=0.05)
5 — 7, (D=0.1)
——=7,(D=02)
0.0001+
4
i 1 2 3 4 5
— t =flVy) r[K/W) 0.0366 0.0209 0.0158 0.121 0.0581
3 T T s 434E-4 6.9E-4 0.001381  0.008345  0.027682
12 13 14 15 185 ‘ ' | ' ' ‘
Ve V) 1E-7 1E-6 1E-5 0.0001 0.001 0.01 0.1 1
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) lr=f(Ve)
D= t/T
1 150 -
T,=25°C /
’ ———T,=175C /
- /
01— -'/
------------------------ 4 100
s 0.0l femmmm==r
‘g_ =T single pulse T
T ———1z,(0=001 =
NG A0 A e zZ, (0D=0.02)
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——Z, (D=0.2)
0.0001
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TJS'\ 3.01E-4 0.0013 0.001307 0.006071 0.023047
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t (s)

0.0 0.5 1.0 1.5 2.0 2.5 3.0
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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= f(TVj) t= f(dIF/dt)
VR: 800 V, IF: 50A
2.5 450
1.=25A \ TVJ:Q_SL‘C
—_—— 1 =50A \ —_———T.=175C
400 vi
—————— I.=100 A
———————————— 350
204 =7
300
= m
= £ 250
> o
- 200
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100+
1.0 T T T T T T T T 50 T T T T T T T T

-50 -25 0 25 50 75 100 125 150 175
7,00
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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)
Vk=800V,l=50A Vk=800V,l=50A
10 150 >
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Typical diode peak rate of fall of reverse recovery |Typical reverse energy losses as a function of diode

current as a function of diode current slope current slope
di./dt = f(die/dt) Erec = f(dir/dt)
Vr=800V,I=50A Vk=800V, lr=50 A
0 5
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Typical diode current slope as a function of gate
resistor

dig/dt = f(Rg)
VR=800V, |F=50 A

9500
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Figure A. Definition of switching times
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Figure C. Definition of diode switching
characteristics
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Voel®) Figure E. Dynamic test circuit
Parasitic inductance L_,
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Important notice
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and liabilities of any kind, including without
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customer’s products and any use of the product of
Infineon Technologies in customer’s applications.
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intended application and the completeness of the
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