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Parameter Symbol | Note or test condition Values Unit
Min. | Typ. | Max.
Internal emitter Le 7 nH
inductance measured 5
mm (0.197 in.) from
case
Storage temperature Tstg -55 150 °C
Soldering temperature Tsoid | reflow soldering (MSL1 according to 260 °C
JEDEC J-STA-020)
Thermal resistance, Rih(j-a) 65 K/W
min.footprint junction-
ambient
Thermal resistance, 6 cm? Rih(j-a) 40 K/W
Cuon PCB junction to
ambient
IGBT thermal Rth(j-c) 0.8 K/W
resistance, junction-
case
Diode thermal Rih(jc) 1 K/W
resistance, junction-case
2 IGBT
&2 RATEE
Parameter Symbol | Note or test condition Values Unit
Collector-emitter voltage Vee T,;=25°C 650 v
DC collector current, Ic T.=25°C 62 A
limited by Tyjmax T.=100°C 39.5
Pulsed collector current, t, | Icpuise 120 A
“mited by ijmax
Turn-off safe operating Vee<650V, t,=1ps, T,;< 175 °C 120 A
area
Gate-emitter voltage Ve +20
Transient gate-emitter Ve t,<10us,D<0.01 +30
voltage
Power dissipation Piot T.=25°C 188 W
T.=100°C 94
Datasheet 3 Revision 1.10
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Parameter Symbol | Note or test condition Values Unit
Min. | Typ. | Max.
Collector-emitter Verces [lc=0.2mA, Vee=0V 650 v
breakdown voltage
Collector-emitter Veesat | lc=30A, Vee=15V T,;=25°C 1.35 1.7 \Y
saturation T,;=125°C 15
voltage
Ty=175°C 16
Gate-emitter threshold Voeth  [1c=0.3 mA, Vee= Vee 3.2 4 4.8 v
voltage
Zero gate-voltage Ices Vee=650V, Vee=0V T,;=25°C 50 HA
collector current T,=175°C 1400
Gate-emitter leakage les Vee=0V, Vee=20V 100 nA
current
Transconductance Jss Ic=30A, Vee=20V 42 S
Input capacitance Cies | Vee=25V, Vee=0V, f=1000 kHz 1800 pF
Output capacitance oes Vee=25V, Vee=0V, f=1000 kHz 55 pF
Reverse transfer Cres Vee=25V, Vee=0V, f=1000 kHz 7 pF
capacitance
Gate charge Q¢ Ic=30A, Vece=520V, V=15V 70 nC
Turn-on delay time tdon) |Vec=400V,Vee=0/15V, |T,;=25°C, 17 ns
Re(on): 13 Q, Ic=30A
Re(of) =13 Q Ty=25°C, 16
Ic =15A
T,;=150°C, 17
Ic=30A
T,;=150°C, 16
/c =15A
Rise time (inductive load) t Vec=400V, Vee=0/15V, |T,=25°C, 12 ns
Rg(on): 13 Q, /c: 30A
Relof =13 Q2 Ty=25°C, 6
/c =15A
T,;=150°C, 13
/c =30A
T,;=150°C, 7
Ic =15A
(RBELTR......)
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Parameter Symbol | Note or test condition Values Unit
Min. | Typ. | Max.
Turn-off delay time taof) | V=400V, Vee=0/15V, |T,;=25°C, 124 ns
Re(on): 13 Q, Ic=30A
Ra(off) = 13 Q Ty=25°C, 133
Ic =15A
T,;=150°C, 149
Ic =30A
T,;=150°C, 179
Ic =15A
Fall time (inductive load) te Vee=400V, Vee=0/15V, |T,;=25°C, 30 ns
Re(on): 13 Q, Ic=30A
Ra(off) =13 Q Ty=25°C, 33
Ic =15A
T,;=150°C, 55
Ic =30A
Ty=150°C, 54
Ic =15A
Turn-on energy Eon Vee=400V, Vee=0/15V, |T,;=25°C, 0.56 mJ
Re(on): 13 Q, Ic=30A
Re(off) = 13 Q T=25°C, 0.26
Ic =15A
T,;=150°C, 0.77
/c =30A
T,;=150°C, 0.41
/c =15A
Turn-off energy Eoff Vece=400V, Vee=0/15V, |T,=25°C, 0.32 mJ
RG(on): 13 Q, /C:30A
Raofy =13 Q Ty=25°C, 0.17
Ic =15A
T,;=150°C, 0.56
Ic =30A
T,;=150°C, 0.31
Ic =15A
(RBETR......)
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Parameter Symbol | Note or test condition Values Unit
Min. | Typ. | Max.
Total switching energy Eis Vee=400V, Vee=0/15V, |T,;=25°C, 0.88 mJ
Re(on): 13 Q, Ic=30A
Ra(off) = 13 2 T=25°C, 0.43

Ic =15A

T,;=150 °C, 1.33

Ic =30A

T,;=150°C, 0.72

Ic =15A
Operating T -40 175 °C
junction
temperature
3 —tRE
R4 RAREE
Parameter Symbol | Note or test condition Values Unit
Repetitive peak reverse Verm | Tyi=25°C 650 v
voltage
Diode forward current, Ir limited by bondwire T.=25°C 40 A
limited by Tyjmax T.2100°C 395
Diode pulsed current, t, Iepulse 120 A
“mited by ijmax
R5 1SIEE
Parameter Symbol | Note or test condition Values Unit

Min. | Typ. | Max.

Diode forward voltage Ve lF=30A T,;=25°C 1.45 1.7 \

Ty=125°C 1.42

Ty=175°C 1.39

(RBETR......)
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Parameter

Symbol

Note or test condition

Values

Unit

Typ.

Max.

Diode reverse recovery
time

trr

Vr=400V

T\/J' = 25 OC’
/F: 30 A,
-dig/dt=1200 A/us

75

ns

T\/J' = 25 OC’
/F: 15 A,
-dir/dt = 1900 A/us

52

T,;=150°C,
/F: 30 A,
-dir/dt = 1200 A/us

110

T\,j: 150 OC,
IF: 15 A,
-dir/dt = 1900 A/us

78

Diode reverse recovery
charge

er

Vr=400V

T,j=25°C,
IF: 30 A,
-dir/dt = 1200 A/us

0.83

ucC

Tj=25°C,
IF: 15 A,
-dir/dt = 1900 A/us

0.6

T\,j: 150 OC,
IF: 30 A,
-dir/dt = 1200 A/us

1.75

T\,j: 150 OC,
IF: 15 A,
-dir/dt = 1900 A/us

1.25

Diode peak reverse
recovery current

lrrm

V=400V

T,j=25°C,
IF: 30 A,
-dir/dt = 1200 A/us

18

T,j=25°C,
IF: 15 A,
-dir/dt = 1900 A/us

185

T\,j: 150 OC,
IF: 30 A,
-dir/dt = 1200 A/us

26.5

T\,j: 150 OC,
IF: 15 A,
-dir/dt =1900 A/us

26.2

(REBKTR......)

Datasheet

Revision 1.10
2023-01-17



Car
IKB3ONG5ES5 |nf|neon
TRENCHSTOP™ 5 high speed soft switching

3”TIRE
®R5 () $EE
Parameter Symbol | Note or test condition Values Unit
Min. | Typ. | Max.
Diode peak rate of fall of di/dt | V=400V T,;=25°C, 900 Alus
reverse recovery current IF=30A,
-dir/dt = 1200 A/us
T;=25°C, 1320
/F: 15 A,
-dir/dt = 1900 A/us
T,;=150°C, 1000
IF: 30 A,
-dir/dt = 1200 A/us
T,;=150°C, 1200
IF: 15 A,
-dir/dt = 1900 A/us
Operating T -40 175 °C
junction
temperature

ZE N T RERENNEHZFGRHIAEE, B KEEINIETTRMETEBI L HHEFHF B RAEEEHT80%.
PBRIESENE, BEFMLEINT =25,

It B, FEBEEL,=30nH, FEEEC,=30pF, KEEE, FEEWRFEEL HE HI_IRER
HRE,
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Power dissipation as a function of heatsink Collector current as a function of case temperature
temperature lc=f(T,)
Ptot =f(Tc) Tyj<175°C,Vge 2 15V
T,;j=175°C
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Typical transfer characteristic Typical collector-emitter saturation voltage as a
lc=f(Vgg) function of junction temperature
Vg =20V Veesat = f(Ty)
VGE =15V
90 3.0
T,=25%C — 1 =15A
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v
Gate-emitter threshold voltage as a function of Typical switching times as a function of collector
junction temperature current
Veeth = f(Ty) t=f(lc)
IC =0.3mA VCC =400 V, TVJ =150 GC, VGE = 0/15 V, RG =13Q
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5
44 100 >
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Typical switching times as a function of gate resistor | Typical switching times as a function of junction

t=1(Rg) temperature
Ic =30 A, Ve =400V, Ty;= 150 °C, Vg = 0/15V t=f(Ty)
|C:30A,VCC:4OOV,VGE:0/15V, RG: 13Q
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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=f(lc) E=f(Rg)
Ve =400V, Ty;= 150 °C, Ve = 0/15V, Rg =13 Q Ic=30A, Ve =400V, Ty;= 150 °C, Ve = 0/15V
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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)
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IGBT transient thermal impedance as a function of
pulse width

Zi(j-o) = f(tp)

Diode transient thermal impedance as a function of
pulse width

Zi(j-o) = f(tp)

D=t,/T D=t,/T
p P
1
b 14
0.1
Olf—"""
z = 1
= single pulse < B single pulse
3z 0.01 ——— 2, (D=0.01) 7 o0l ——— 2z, (0=0.01)
N BT ——— z,,(0=0.02) B e ] ———— z,,(D=0.02)
-z, o=008)f} | /e z,,(D=0.05)
—- 7, (D=0.1) — 7, (D=0.1)
———2,(D=02) ———Z,(D=02)
0,001 z,(D=05) 0.001 ==t z, (D=05)
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t (s) t (s)
P P
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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Typical reverse recovery time as a function of diode
current slope

t.. = f(dig/dt)
VR =400V, ;=30 A

Typical reverse recovery charge as a function of diode
current slope

Q= f(dig/dt)
VR =400V, ;=30 A

200
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Typical reverse recovery current as a function of diode
current slope

lrrm = f(dig/dt)
Vr=400V,Ig=30A

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

di,,/dt = f(di-/dt)
VR=400V, Ir=30 A
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Document revision |Date of release |Description of changes

V2.1 2018-01-11 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 2023-01-17 Correction of diagram: “Typical switching energy losses as a function of
collector emitter voltage”
Editorial changes
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