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Parameter Symbol | Note or test condition Values Unit
Min. | Typ. | Max.
Internal emitter Le 13.0 nH
inductance measured 5
mm (0.197 in.) from
case
Storage temperature Tstg -55 150 °C
Soldering temperature wave soldering 1.6 mm (0.063 in.) from case 260 °C
for10s
Mounting torque M M3 screw Maximum of mounting process: 3 0.6 Nm
Thermal Rth(j-a) 40 K/W
resistance,
junction-ambient
2 IGBT
w2 BRATMEE
Parameter Symbol | Note or test condition Values Unit
Collector-emitter voltage Vee T,;225°C 650 v
DC collector current, Ic T.=25°C 74 A
limited by Tyjmax T.2100°C 46
Pulsed collector current, t, | Icpuise 160 A
limited by ijmax
Turn-off safe operating Vees 650V, t,=1ps, T,j< 175 °C 160 A
area
Gate-emitter voltage Ve +20
Transient gate-emitter Ve t,<10us,D<0.01 +30
voltage
Power dissipation Piot T.=25°C 250 W
T.=100°C 125
xR3 HIEE
Parameter Symbol | Note or test condition Values Unit
Min. | Typ. | Max.
Collector-emitter Veesat | Ic=40A, Vge=15V T,;=25°C 1.65 2.1 \Y
saturation T,=125°C 1.85
voltage
Tj=175°C 1.95
Gate-emitter threshold Veeth | /1c=0.4 mA, Vee=Vee 3.2 4 4.8 v
voltage
(RELETR......)
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Parameter Symbol | Note or test condition Values Unit
Min. | Typ. | Max.
Zero gate-voltage Ices Vee=650V, Vee=0V T,;=25°C 600 pA
collector current T,=175°C 2000
Zero gate-voltage Ices Vee=480V, Vee=0V T,;,=25°C 16 HA
collector current
Gate-emitter leakage IEs Vee=0V, Vee=20V 100 nA
current
Transconductance gfs Ic=40A, Vee=20V 50 S
Input capacitance Cies Vee=25V, Vee=0V, f=250 kHz 2190 pF
Output capacitance oes Vee=25V, Vee=0V, f=250 kHz 265 pF
Reverse transfer Cres Vee=25V, Vee=0V, f=250 kHz 8 pF
capacitance
Gate charge Qs Ic=40A, V=15V, Vc=520V 95 nC
Turn-on delay time taon) |Vec=400V, Vee=15V, T,;,=25°C, 18 ns
RGon:lS Q, RGoff: 15 Q, Ic:20A
Ls=30nH, Co=30 pF Ti=25°C,Ic=5A 17
T,;=150°C, 18
Ic=20A
T,;=150 °C, 17
Ic: 5A
Rise time (inductive load) t Vec=400V, Vee=15V, T,;=25°C, 8 ns
RGon:].S Q’ RGoff: 15 Q, IC:20A
Ls=30nH, C;=30pF T4=25°C,lc=5A 4
Ty=150°C, 9
/c: 20A
T,;=150°C, 4
/c: 5A
Turn-off delay time td(off) Vee=400V, Vee=15V, T,;=25 °C, 165 ns
Rgon=15 Q, Reofi= 15 Q, Ic=20A
Ls=30nH, Co=30pF |7 — 959 jc=5A 190
T,;=150°C, 195
Ic=20A
T,;=150°C, 240
Ic: 5A
(RBELTR......)
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Parameter Symbol | Note or test condition Values Unit
Min. | Typ. | Max.
Fall time (inductive load) ty Vee=400V, Vee= 15V, T,;=25°C, 13 ns
Rcon=15 Q, Reost= 15 Q, Ic=20A
Ls=30nH, C;=30 pF Ti=25°C,Ic=5A 25
T,;=150 °C, 22
Ic=20A
T,;=150°C, 35
/c: 5A
Turn-on energy Eon Vee=400V, Vee=15V, T,;=25°C, 0.16 mJ
RGon:].S Q’ RGoff: 15 Q, IC:20A
Lo-:30 nH, C5:3O pF ij:250C’ /C:5A 0.03
T,;=150°C, 0.18
/c: 20A
T,;=150°C, 0.05
/c: 5A
Turn-off energy Eoff Vee=400V, Vee= 15V, T,;,=25°C, 0.12 mJ
Rgon=15 Q, Reofi= 15 Q, Ic=20A
Ls=30nH, Co=30 pF T,=25°C, lc=5 A 0.05
T,;=150°C, 0.22
Ic=20A
T;=150°C, 0.07
Ic=5A
Total switching energy Eis Vee=400V, Vee=15V, T.,;=25°C, 0.28 mJ
Rcon=15 Q, Reost= 15 Q, Ic=20A
Le=30nH, Co=30pF |7 _950¢, 1=5A 0.08
T,;=150°C, 0.4
/c: 20A
T,;=150°C, 0.12
Ic=5A
IGBT thermal Rih(jc) 0.6 K/W
resistance, junction-
case
Operating T -40 175 °C
junction
temperature
HIEEM 5 Revision 1.10
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Parameter Symbol | Note or test condition Values Unit
Repetitive peak reverse VRrM T,j=25°C 650 v
voltage
Diode forward current, Ie T.=25°C 27.5 A
limited by Tyjmax T.=100°C 18.5
Diode pulsed current, t, Irputse 60 A
limited by Tujmax?
1) BORERKEERFIRESHN T, , BRE‘RABKFERSERNXER”
R5 HIEE
Parameter Symbol | Note or test condition Values Unit
Min. | Typ. | Max.
Diode forward voltage Ve lF=16A T,;=25°C 135 15 \
Ty=125°C 1.55
Ty=175°C 1.65
Diode thermal Rih(jc) 1.8 K/W
resistance, junction-case
Operating T -40 175 °C
junction
temperature
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Power dissipation as a function of case temperature

Collector current as a function of case temperature

Piot = f(Tc) lc=1f(T¢)
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Typical transfer characteristic

Typical collector-emitter saturation voltage as a

lc = f(Vee) function of junction temperature
Veg=20V Veesat = f(Ty;)
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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)
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Typical switching times as a function of junction
temperature

t= f(ij)
lc =20 A, Ve =400V, Ve =0/15V,R5=150Q

Gate-emitter threshold voltage as a function of
junction temperature

Veeth = f(Ty)
lc=0.4 mA
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Typical switching energy losses as a function of
collector current

Typical switching energy losses as a function of gate
resistor

E=1(lc) E=f(Rg)
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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)
lc =20 A, Ve =400V, Vgg = 0/15V, Rg =15 Q Ic=20A, Ve =0/15V, T,;=150°C,Rg =150
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Typical capacitance as a function of collector-emitter
voltage

IGBT transient thermal impedance as a function of
pulse width

C=f(Vee) Zinj-o) = f(tp)
f=250 kHz, Vg =0V D=t,/T
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Diode transient thermal impedance as a function of
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Zin(j-c) = f(tp)

Maximum pulse current as a function of junction
temperature

IFpulse = f(ij)
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Typical diode forward current as a function of forward | Typical diode forward voltage as a function of
voltage junction temperature
||: = f(VF) VF = f(TVJ)
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Document revision |Date of release |Description of changes

V1.1 2020-03-20 Preliminary data sheet

V2.1 2020-07-27 Final Data Sheet

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 2022-09-22 Rename of product family name from “Hybrid CoolSiC™ IGBT” to

“CoolSiC™ hybrid discrete”
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