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Parameter Symbol | Note or test condition Values Unit

Min. | Typ. | Max.

Internal emitter Le 13 nH

inductance measured 5

mm (0.197 in.) from

case

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 process: 3 0.6 Nm

Thermal Rth(j-a) 40 K/W

resistance,

junction-ambient

IGBT thermal Rth(j-c) 0.6 K/W

resistance, junction-

case

Diode thermal Rih(jc) 2.3 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 100 A

l|m|ted by ijmax TC: 100 OC 63

Pulsed collector current, t, | Icpuise 180 A

limited by T\/J'max

Turn-off safe operating Vee<650V, T,;<175°C 180 A

area

Gate-emitter voltage Ve +20

Transient gate-emitter Vee t,<10ps,D<0.01 +30

voltage

Power dissipation Piot T.=25°C 240 W
T.=100°C 120

R3 ¥HIEE

Parameter Symbol | Note or test condition Values Unit

Min. | Typ. | Max.
Collector-emitter Verces |/c=0.2mA, Vee=0V 650 v
breakdown voltage
(REETA......)
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Parameter Symbol | Note or test condition Values Unit
Min. | Typ. | Max.
Collector-emitter Veesat | lc=60A, Vee=15V T,;=25°C 1.55 1.85 \Y
saturation T,=175°C 18
voltage
Gate-emitter threshold Voeth  [1c=0.6 mA, Vce= Vee 3.2 4 4.8 v
voltage
Zero gate-voltage IcEs Vee=650V, Vee=0V T,;=25°C 40 HA
collector current T,=175°C 05 mA
Gate-emitter leakage les Vee=0 V, Vee=20V 100 nA
current
Transconductance Jss Ic=60A, Vee=20V 150 S
Input capacitance Cies |Vce=25V, Vee=0V, f=100 kHz 4270 pF
Output capacitance oes Vee=25V, Vee=0V, f=100 kHz 44 pF
Reverse transfer Cres Vee=25V, Vee=0V, f=100 kHz 19 pF
capacitance
Gate charge Qo Ic=60A, Vee=15V, Vcc=520V 174 nC
Turn-on delay time tdon) |Vec=400V,Vee=0/15V, |T,;=25°C, 35 ns
Rg(on): 15 Q, /c: 60 A
e 32
o=3LP lc=60 A
Rise time (inductive load) t Vec=400V, Vee=0/15V, |T,=25°C, 28 ns
Rg(on): 15 Q, /c: 60 A
e R 30
o=3LP lc=60 A
Turn-off delay time td(off) Vee=400 V, Vee= 0/15 V, ij =25 OC, 311 ns
Re(on): 15 Q, Ic=60A
gm?§115;LL0:30nH, Ty=175°C, 344
oToLP lc=60 A
Fall time (inductive load) t Vec=400V, Vee=0/15V, |T,=25°C, 23 ns
Rg(on): 15 Q, Ic=60A
e 20
oToLP lc=60 A
Turn-on energy Eon Vec=400V, Vee=0/15V, |T,=25°C, 1.82 mJ
Rg(on): 15 Q, /c: 60 A
@G“’_ffgllSFQ’ Lo=30nH, 17 —175°C, 2.04
o=3LP lc=60 A
(RBLTH......)
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Parameter Symbol | Note or test condition Values Unit
Min. | Typ. | Max.
Turn-off energy Eoff Vee=400V, Vee=0/15V, | T,;=25°C, 0.85 mJ
Re(on): 15 Q, Ic=60A
gq?§115;LL0:30nH, Ty=175°C, 117
o=3LP lc=60 A
Total switching energy Eis Vece=400V, Vee=0/15V, |T,=25°C, 2.67 mJ
Re(on): 15 Q, Ic=60A
gq?§115;LL0:30nH, Ty=175°C, 391
o=3LP lc=60 A
Operating Ty -40 175 °C
junction
temperature
P BIFE, ETi=25CHFETHE, FIE7EHE.
3 “IRE
R4 RATEE
Parameter Symbol | Note or test condition Values Unit
Repetitive peak reverse VRrM T,;=225°C 650 v
voltage
Diode forward current, Ie T.=25°C 32 A
limited by Tyjmax T.2100°C 19
Diode pulsed current, t, Irputse 60 A
limited by ijmax
&5 FHIEE
Parameter Symbol | Note or test condition Values Unit
Min. | Typ. | Max.
Diode forward voltage Ve lF=16A T,;=25°C 13 1.6 v
T,j=175°C 1.3
Diode reverse recovery tr Vr=400V, Rgon=15Q T,;=25°C, 92 ns
time Ir=30A,
-dig/dt =1700 A/us
Ty=175°C, 121
IF: 30 A,
-dir/dt = 1600 A/us
(RBETX......)
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Parameter Symbol | Note or test condition Values Unit
Min. | Typ. | Max.
Diode reverse recovery QO V=400V, Rgon=15Q T,;=25°C, 2.3 pucC
charge lr=30A,
-dig/dt =1700 A/us
Ty=175°C, 3.8
/F: 30 A,
-dir/dt = 1600 A/us
Diode peak reverse [ V=400V, Rgon=15Q T,;=25°C, 34 A
recovery current Ir=30A,
-dir/dt = 1700 A/us
T,j=175 °C, 483
IF: 30 A,
-dir/dt = 1600 A/us
Diode peak rate of fall of di/dt | Vk=400V, Reon=15Q | T,;=25°C, 450 Ajus
reverse recovery current Ir=30A,
-dir/dt = 1700 A/us
Ty=175°C, 900
IF: 30 A,
-dir/dt = 1600 A/us
Operating T -40 175 °C
junction
temperature

AE N TRERENRFFRHIAEE, & CEENIET5
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Reverse bias safe operating area
|c = f(VCE)
T,;j=175°C, Tc=25°C, V=15V

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

not for linear u5e|
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Collector current as a function of case temperature

Typical output characteristic

lc=1(T¢) le=f(Vce)
TVjS 175 OC, Vee= 15V ij: 25°C
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Typical output characteristic

Typical transfer characteristic

|c = f(VCE) |c = f(VGE)
ij: 175°C VCE: 20V
250 160
T,=25°C
———T_.=175°C
140 =
200
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0

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=0.2mA

2.0
1.8 7
1.6 7

14

1.2 ]

% 1.0 |

VCE sat (V)

0.8
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Typical switching times as a function of collector
current

Typical switching times as a function of gate resistor
t= f( RG)

t=1(lc) lc=60 A, Vec=400V, T,;= 175 °C, Vee= 0/15V
Vec=400 V, ij: 175 OC, Vee= 0/15 V, Rs=15Q0
1000
1000
100
—— w{ = e
‘ /’___/—_%::_: ____________________
R I (e P
et N R P B .+ /’f__r_.’--""/ -~
,,,,, T tae
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Yot Lot
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R, (Q)

Typical switching times as a function of junction
temperature

Typical switching energy losses as a function of
collector current

t=A(T,) E = f(lo)
lc=60 A, Vcc=400V, Vee=0/15V,Rs=15Q Vee=400V, T,j=175°C, Vee=0/15V, Re= 15 Q
1000 8
............ E..
E
100
10
_____ tiom)
------------ t
td(oﬁ’]
———t
l 1 I I 1 | 0 1 1 I 1 1
25 50 75 100 125 150 175 0 2 " . % 100 20
T, (C) I (A)
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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(Ro) E=1(Ty)
c=60A,Vcc=400V, T,;=175°C,Vee=0/15V lc=60A,Vcc=400V,Vee=0/15V,Rc=15Q
8 4.0
------------ E,.. B
T o 3.5 Eoe

0 T ; T T T T T 0.0 \ T T T T
9 18 2T 36 45 54 63 T2 81 25 50 75 100 125 150 175
R.(Q) T,(0)
Typical switching energy losses as a function of Typical gate charge
collector emitter voltage Vee=f(Qs)
E=f(Vce) lc=60A
Ic=60 A, ij: 175 OC, Vee= 0/15 V, Rs=150Q
5.0 16
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3.0 10 ]
\E/ 25 N Em 8 7
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i
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Vee (V) Q. (nC)
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Typical capacitance as a function of collector-emitter

IGBT transient thermal impedance as a function

voltage of pulse width
C=f(Vce) Zin(j-) = f(tp)
f=100 kHz, Vee=0V D=t/T
10000 1
— 1 | e e
I ~ =T
[/
II -
10001 G
I e 1
::\ 0.1 /
! RS g
N £
= N < i single pulse
\ ~_  beeemeT
= 100 | \\ \"‘-.__\ g —_——— Zlh (D=0.01)
© . T N e e z,(0=0.02)
i = LT T | ] femeemenmnens 2, (D=0.05)
S S S 001 -—-e 7, (D=0.1)
= ——-=7,(D=02)
wWpbF————DmF——"-—""1 | e e - z,,(D=05)
C es
_—— i 1 2 3 4 5 6
CCC: r‘[K/W] 0.0133 0.189 0.186 0.215 0.00498 2.71E-4
--------- res Ti[s] 3.11E-5 2.7TE-4 0.00284 0.01417 0.38715 11.748
0.001 . T T
1 1E-6 1E-5 0.0001 0.001 0.01 0.1 1
0 5 10 15 20 25 30 t (s)
v, ) :

Diode transient thermal impedance as a function of

Typical diode forward current as a function of

pulse width forward voltage
Zih(jc) = f(tp) le= (V)
D= t/T
10 250
T, =25 /
— — — T =175%¢ /
vj /
B O I 1 A R A R B B 6 200 ]
14 !
_/-- "’ —
— —_— 150
=3
x ISRy single pulse =
5 0.1 ———2,(D=001) =
NG iR T e R = e e z, (D=0.02) |
............ Z, (D=0.05) 100
— ~— Z, (D=0.1)
———27,(D=02)
0.0l e z, (D=05) |
50
i 1 2 3 4 5
r.[K/w] 0.647 1.16 0.46 0.0762 3.71E-4
T[s) L1SE4 3964 000589 0034882 9551
0.001 T T T T T T 0
1E-7 1E-6 1E-5 0.0001 0.001 0.01 0.1 1 0 1 2 3 4 5
tp (s) V (V)
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Typical diode forward voltage as a function of

Typical reverse recovery time as a function of diode

junction temperature current slope
VF = f(T\/J) trr = f(diF/dt)
VR: 400 V, IF: 30A
25 250
T,725°C
o 225 {|——— T1,=175°C
200 T 2001
---------------- N
| N ~
175 ~o
— N
1 =T | ™ ~
BF-——————————- 150 ~o
~
= w =~ ~ —_
k_T_ E/" 125 | \_ﬂ_/
= o
1.0 | 100 |
75 |
05 [ =154 50
— —— |_.=30A] |
________ | =60 Al 25
0.0 1 1 1 1 1 1 0
0 5 0 B (ncl)oo 15150 175 500 750 1000 1250 1500 1750 2000

di,/dt (Afus)

Typical reverse recovery charge as a function of
diode current slope

Q= f(dir/dt)

Typical reverse recovery current as a function of
diode current slope

lrm = f(dir/dt)

Vr=400V,1;=30A Vr=400V, ;=30 A
5.0 60
T,=25%¢ T, =25
——— 7,=175C —_——— T s P
45 ' g e
50
40
40 7]
3.5 7]
(S) —
- <
3_ 3.0 =30
OI -
2.5 ] |
20
20 |
i 10 |
15
l 0 I I I I I 0
500 750 1000 1250 1500 1750 2000 500 750 1000 1250 1500 1750 2000
di,/dt (Afus) dii/dt (A/ps)
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Typical diode peak rate of fall of reverse recovery
current as a function of diode current slope

din/dt = f(di/dt)
VR: 400 V, IF: 30A

Typical reverse energy losses as a function of diode
current slope

Erec: f(diF/dt)
Vk=400V, lr=30A

0

T, =25°C
-100] ——— T, =175¢

-200 7 \

-300 |

-400 |

-500 |

di /dt (Afus)

-600 |

-700 | \\

1 \
-800 \

1 N
-900 N L ———

-1000

500 750 1000 1250 1500 1750 2000
di,/dt (Afus)

15

T, =25°C
——— T,=175%¢

137

117

0.9 ]

(mJ)

0.6 |

0.4

0.2

0.0

500 750 1000 1250 1500 1750 2000
di,/dt (A/us)

Typical diode current slope as a function of gate
resistor

die/dt =f(R)
Vr=400V,1;=30A

2500
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——— T,=175C
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<
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PACKAGE-GROUP PG-T0247-3-U04
NUMBER:
MILLIMETERS
DIMENSIONS MIN. MAX.
A 4.90 5.10
A1 2.31 2.51
A2 1.90 2.10
b 1.16 1.26
b1 1.90
b2 2.30
b3 1.55 1.65
b4 1.96 2.06
c 0.59 0.66
D 20.90 21.10
D1 16.25 16.85
D2 1.05 1.35
D3 0.55 0.65
E 15.70 15.90
E1 13.10 13.50
E2 214 2.34
e 5.44
N 3
L 19.80 20.10
L1 3.95 4.30
E 1
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Vel v
—_— 90% Ve B
di/dt f=latlo
= Oa + Qb
tr,
I le— f, et =
5 S 10% Ve ; F o
\ L ~ ‘
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AR, N i . Figure C. Definition of diode switching
characteristics
Ve
™\ % J T T, Ty
r1 ra Mn
Ti(t)
— b) t p(t) r ra n
Icl off) tl = td(on] rr
Figure A. Definition of switching times ' Te
Ve %)
— 90% V.
\j Figure D. Thermal equivalent circuit
4 J10% Vae . Lo
\ R4 .
1t
() (I?:J(!Te)’_{@ L i C,— C—
VCCTT
R DUT
O—L1 (IGBT)
2% I,
= t il
Vee() Figure E. Dynamic test circuit
Parasitic inductance L,
& parasitic capacitor C
relief capacitor C,,
b b only for ZVT switchin
By f Ve x |t E, - f Veex o xdt (only 9)
b N b 2% V,
!1 f2 © l!3 t4
Figure B. Definition of switching losses
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Document revision |Date ofrelease |Description of changes

1.00 2021-05-21 Final datasheet

1.10 2022-12-06 Update of “DC collector current, limited by Tyma” in table “Maximum
rated values”, for 25°C and 100°C
Transient gate-emitter voltage Ve in table “Maximum rated values” of
IGBT changed to +30V
Update of diagram “Collector current as a function of case
temperature”, Ic =f(T)
"Forward bias safe operating area” diagram renamed to “Reverse
bias safe operating area”
Correction  of  package outline
dimensions Change package name to
marketing name Editorial changes
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