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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 Rih(j-a) 40 K/W
resistance,
junction-ambient
IGBT thermal Rih(jc) 0.3 042 | K/W
resistance, junction-
case
Diode thermal Rth(j-c) 0.55 0.75 | K/W
resistance, junction-case
2 IGBT
=2 BRATMEE
Parameter Symbol | Note or test condition Values Unit
Collector-emitter voltage Vee T,;225°C 1200 v
DC collector current, Ic T.=25°C 82 A
limited by Tyjmax T.2100°C 56
Pulsed collector current, t, | Icpuise 120 A
limited by ijmax
Turn-off safe operating Vee< 1200V, T,j<175°C 120 A
area
Gate-emitter voltage Vee +20
Transient gate-emitter Vee t,<0.5pus,D<0.001 *25
voltage
Short-circuit withstand tsc Vee= 600V, Voe= 15 V, Allowed number of 8 Us
time short circuits < 1000, Time between
short circuits 21.0 s, T,; = 150 °C

Power dissipation Piot T,;=175°C T.=25°C 357 W

T.=100°C 179
HIEEM 3 Revision 1.10
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Parameter Symbol | Note or test condition Values Unit
Min. | Typ. | Max.
Collector-emitter Vcesat  |lc=40A, Vee=15V T;=25°C 1.65 2 v
saturation T,=175°C 2
voltage
Gate-emitter threshold Veeth  |lc=0.78 mA, Ve = Vee 5.1 5.7 6.5 v
voltage
Zero gate-voltage Ices Vee=1200V, Vee=0V T,;=25°C 40 HA
collector current T,=175°C 3500
Gate-emitter leakage lEs Vee=0V, Vee=20V 100 nA
current
Transconductance s Ic=40A, Vee=20V, T,;=175°C 17
Short-circuit collector Isc Vee= 600V, Vee=15V, tsc< 8 s, Allowed 240
current number of short circuits <1000, Time
between short circuits=1.0s, T,;= 150 °C
Input capacitance Cies |Vee=25V, V=0V, =100 kHz 5.5 nF
Output capacitance oes Vee=25V, Vee=0V, f=100 kHz 120 pF
Reverse transfer Cres Vee=25V, Vee=0V, f=100 kHz 27 pF
capacitance
Gate charge Qs Ic=40A, V=15V, Vc=960 V 230 nC
Turn-on delay time tdon) |Vec=600V, Vee=0/15V, |T,;=25°C, 28 ns
Reon)=4Q, Reofp=4Q  |Ic=40A
T,;=175°C, 29
Ic=40A
Rise time (inductive load) t Vec=600V, Vee=0/15V, |T,=25°C, 15 ns
Reon)=4Q, Reofp=4Q  |Ic=40A
T,;=175°C, 19
/c =40A
Turn-off delay time td(off) Vec=600 V, Vee= 0/15 V, ij =25 OC, 176 ns
Ron)=4Q, Reofy =4Q  |Ic=40A
T;=175°C, 258
Ic=40A
Fall time (inductive load) ty Vee=600V, Vee=0/15V, |[T,;=25°C, 110 ns
Roon)=4 Q, R(of)=4Q |Ic=40A
T,;=175°C, 260
Ic=40A
Turn-on energy Eon Vee=600V, Vee=0/15V, |T,;=25°C, 1.23 mJ
Roon)=4Q, Rooff =4 Q  |Ic=40A
T,;=175°C, 2.1
/c =40A
(RBETR......)
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Parameter Symbol | Note or test condition Values Unit
Min. | Typ. | Max.
Turn-off energy Eoft Vec=600V, Vee=0/15V, |T,=25°C, 1.78 mJ
Roon)=4 Q, Rooff =4 Q  |Ic=40A
Total switching energy Eis Vee=600V, Vee=0/15V, |T,;=25°C, 3.01 mJ
Ron)=4Q, Reofy=4Q  |Ic=40A
T,;=175°C, 5.8
Ic=40A
Operating T -40 175 °C
junction
temperature
P BFE, ETi=25CFHEETE, BFIEFBEHE.
3 —tRE
R4 RAEEE
Parameter Symbol | Note or test condition Values Unit
Diode forward current, Ie T.=25°C 69 A
l|m|ted by ijmax TC: 100 OC 46
Diode pulsed current, t, Irputse 120 A
limited by ijmax
Power dissipation Piot Tc=25°C 208 W
T.=100°C 104
R5 HIEE
Parameter Symbol | Note or test condition Values Unit
Min. | Typ. | Max.
Diode forward voltage Ve lr=40A T,y=25°C 1.65 2.15 v
T;=175°C 1.6
Diode reverse recovery tr V=600V, Rgon=4 Q T.,;=25°C, 110 ns
time IF=40A
T;=175°C, 220
le=40A
Diode reverse recovery Qi V=600V, Rgon=4Q T.,;=25°C, 2.5 puC
charge Ir=40 A
Ty=175°C, 6.3
le=40A
(RELETR......)
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Parameter Symbol | Note or test condition Values Unit
Min. | Typ. | Max.
Diode peak reverse e Vr=600V, Rgon=4Q T.,;=25°C, 63 A
recovery current lr=40A
Ty=175°C, 88
l[r=40A
Diode peak rate of fall of din/dt | Vr=600V, Reon=4Q T,;,=25°C, -1020 A/us
reverse recovery current lr=40A
T;=175°C, -1430
l[r=40A
Reverse recovery energy Erec V=600V, Rgon=4Q T.,;=25°C, 0.89 mJ
l[r=40A
T,;=175°C, 2.54
l[r=40A
Operating T -40 175 °C
junction
temperature

AR TR ERIZNIEFFRHIAEL, £ CEEIIEITF M TEL T U FHFITBRASE 1EHI80%0

A B, &% /B/EL,=30nH, C,= 18 pF

HiEFM
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Reverse bias safe operating area

Typical output characteristic

le=f(Vce) le=f(Vce)
Ty<175°C, Ve 1200V T,;=25°C
120
100
100
80 ]
10
5 < 60
i 40 |
1
20 |
not for linear use
0.1 ‘ ‘ ‘ 0
1 10 100 1000 0 1 2 3 4 5
Vee V) Vee ¥
Typical output characteristic Typical transfer characteristic
|c = f(VCE) |c = f(VGE)
ij: 175 °C VCE =20V
120 - 120
Ve =TV / T, =25°¢ /
——— V=9V / —_——— Tw:175°C /
] | p— V=11V i ; ]
100 G E A 100
............ V,, =13V ; / .
V=15V /
N——— vge=17v iy |
80 ] V=20V / 80
z | =4 |
— 60 =, 60
40 | 40 |
20 | i 20
2
i
0 1 1 1 0 1
0 1 2 3 4 4 5 6 7 8 9 10 1 12 13 14
Ve, V) Ve, (V)
¥IREM Revision 1.10

2023-01-23



QT
IKZA40N120CS7
M2 8% 1200 V TRENCHSTOP™ IGBT 7 3 AR Intineon

4R
Typical collector-emitter saturation voltage as a Gate-emitter threshold voltage as a function of
function of junction temperature junction temperature
VeEsat= f(ij) Vaeth = f(Ty))
Vee=15V [c=0.78 mA

4.0 8

_— IC =20A min
O I.=40A - typ.

VCEJut (V)

00 1 1 1 1 1 3 1 1 1 1
25 50 75 100 125 150 175 25 50 75 100 125 150
T, (0 T, Q)
Typical switching times as a function of collector Typical switching times as a function of gate resistor
current t=f(Ro)
t=1(lc) lc=40 A, Vee= 600V, T,;= 175 °C, Vee = 0/15 V
Vec=600 V, ij: 175 OC, Vee= 0/15 V, Rs=4Q
10000 10000
tr‘cll'\ tL‘:','“I
—_— tf _—— t'
_________ "c‘o"\ T l:ho
--------- tr Tt tr
10007

1000 |

t (ns)
\

) ]
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________________ 100 |
wlf o e e
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0 10 20 30 40 50 60 70 80 3 6 9 12 15 18 21 24 21 30
I (A) R, (Q)
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Typical switching times as a function of junction
temperature

Typical switching energy losses as a function of
collector current

t=f(T,) E=f(1
Ic=40 A, Vcc=600 V, Vee= 0/15 V, Re=4Q V=600 V, ij: 175 OC, Vee= 0/15 V, Re=40Q
10000 10 7]
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Typical switching energy losses as a function of gate
resistor

Typical switching energy losses as a function of
junction temperature

E =f(Rc) E=1(Ty)
Ic=40 A, Vcc=600 V, ij: 175 OC, Vee= 0/15 \" c=40 A, Vec=600 V, Vee= 0/15 V, Rs=4Q
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Typical switching energy losses as a function of Typical gate charge
collector emitter voltage Ve = f(Qo)
E =f(Vce) Ic=40A
Ic=40 A, Vee= 0/15 V, ij: 175 OC, Rs=4Q
9 16
V. =240V /
——— V=950V ,
14
12
10 ]
=S
w8
=
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i
1 2|
0 1 1 1 1 1 1 1 0 1 1 1 1 1 1 1

400 450 500 550 600 650 700 750 800
Vee V)

0 30 60 9 120 150 180 210 240
Q, (nC)

Typical capacitance as a function of collector-emitter
voltage

Typical short circuit collector current as a function
of gate-emitter voltage

C=f(Vee) leise) = f(Vee)
f=100kHz, Vge=0V T,=150°C, Vcc=600 V
10000 300
| lqsc) - f(vr,;) |
250 ]
1000]
I
| \\ 200 ]
~
— -
™ . T ] =
2 100 | 3 150
& 1 S~ Io3
I — _
i e
100 |
10 |
c. 50 |
- Ccus
-------- C':‘;
1 ' 0
0 5 10 15 20 25 30 12 13 14 15 16 17
Vee (V) Ve (V)
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Short circuit withstand time as a function of gate-
emitter voltage

IGBT transient thermal impedance as a function
of pulse width

tsc= f(VGE) Zth(j-c) = 1:(tp)
T,;<150°C, Vcc=600V D= t/T
14 1
31T N T =
127
014
117 B
10 | = |deideeT
g
w < single pulse
= 9 v 001 _——=- ———z,(0=001)
- N | L AT T ] e z,(D=0.02)
< T 1 N 220 01 I R e Z,, (D=0.05)
| ~-—-- 7, (D=01)
7 ——-—2,(D=02)
0.001
417 ) ===/ |- z, (D=0.5)
6
] i 1 2 3 4 5 6
5 r‘[KfW\ 0.00338 0.108 0.131 0.174 0.00357 3.0E-4
T[s] 6.3E-5 4.5E-4 0.00436  0.017 0.532 12.49
4 0.0001 \ T T \
1 13 14 15 16 17 1E-6 1E-5 0.0001 0.001 0.01 0.1 1
Ve, (V) t(s)

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=f(Ve)
D= t/T
1 120 7
------- T,=25°C /
B A R R e ———T,=175C //
100
0.1 ;
................... 80 |
= g
< " // single pulse =
g 0.017 ——— 2, (D=0.01) = 60
5 s e z,,(D=0.02)
------------ z,,(D=0.05)
- Z,,(D=0.1) 40 |
——-— 7, (D=0.2)
0,000 YA 7 (p=03)
20 |
i 1 2 3 4 5 6
r,[KfW] 0.00478 0.199 0.269 0.242 0.00585 3.6E-4
“[S] 5.2E-5 3.81E-4 0.00335 0.0159 0.447 12.71
0.0001 ‘ ; ; T . 0 ‘ |
1E-6 1E-5 0.0001 0.001 0.01 0.1 1 0.0 05 10 15 20 25 30
& () v, (V)
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Typical diode forward voltage as a function of
junction temperature

Typical diode current slope as a function of gate
resistor

Ve=1(Ty) dir/dt =f(Rg)
Vr=600V, r=40A
3.0 3000
— 1,=20A T,;=25°C
— — — |.=40Al i T_;l=l75°C
-------- I =80A
2.5 2500
2.0 ] — 2000 |
=
= <
= - __ | T
| 5 |
15 1500
10 | 1000 |
I I I I I
25 50 75 100 125 150 175 3 6 9 12 15 18 21 24 27 30
T, (°C) R_(Q)

vj

Typical reverse recovery time as a function of diode
current slope

trr: f(diF/dt)
Vr=600V, ¢ =40A

Typical reverse recovery charge as a function of
diode current slope

er: f(diF/dt)
Vr=600V, ;=40 A

400 S 8
\ T,=25¢ T,=25°C
\ ——— T_=175°C ——— T =175%
350 \ 4 7] i
300 | 6
250 5]
G g
£ 200 ] = 4
4 Of
150 | 37
100 | 2]
50 | 1]
0 1 1 1 1 0 1 1 1 1
500 1000 1500 2000 2500 3000 500 1000 1500 2000 2500 3000
di /dt (Afus) di fdt (Afps)
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Typical reverse recovery current as a function of

diode current slope
|rrm: f(diF/dt)
Vek=600V, lr=40 A

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

di./dt = f(die/dt)
Vr=600 V, lr=40 A

20 0
T =25°C a T =25C
vl . / V) B c
——— T,=175¢ ~ T TR
80 |
-300
70 ]
| = -600]
60 2
< <
£ T
p—— \*
50 ] =1 ]
-900
40 ]
-1200 |
30 |
20 1 1 1 1 _1500
500 1000 1500 2000 2500 3000 500 1000 1500 2000 2500 3000
di /dt (Afus) di/dt (Afus)
Typical reverse energy losses as a function of diode
current slope
Erec = f(diF/dt)
Vk=600V,l=40A
3.0
T,=25°C
——— T,=175%
2.5 7 - -
- - -
P ~
P -
7~
2.0 vl
7
7
’__;‘
£ |
=, 15
|_|_|L
1.0 |
05 |
0.0
500 1000 1500 2000 2500 3000
di /dt (Ajps)
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EXPOSED DIEPAD
NOTES:
ALL DIMENSIONS DO NOT INCLUDE MOLD FLASH
OR PROTRUSIONS.
PACKAGE - GROUP PG-T0247-4-U02
NUMBER:
MILLIMETERS MILLIMETERS
DIMENSIONS N, MAX. DIMENSIONS N, MAX.
A 4.90 5.10 E 15.70 15.90
A1 2.31 2.51 E1 13.10 13.50
A2 1.90 2.10 E2 240 2.60
A3 0.05 0.25 e 5.08
b 1.10 1.30 el 2.79
b1 0.65 0.79 e2 2.54
b2 - 0.20 N 4
b3 1.34 1.44 L 19.80 20.10
c 0.58 0.66 oP 3.50 3.70
D 20.90 21.10 oP1 7.00 7.40
D1 16.25 16.85 oP2 2.40 2.60
D2 1.05 1.35 Q 5.60 6.00
D3 24.97 25.27 S 6.15
D4 4.90 5.10 T 9.80 10.20
U 6.00 6.40
= 1
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\ « ~,
k(® / QN -G 0%, |
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— 90% I
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10% ke o | A 0% . Figure C. Definition of diode switching
characteristics
Veel®
N — \ 21 T2 Ty
M 2 n
T (1)
& t " r r2 fn
fd(uﬂi ti td(nr_u tr
Figure A. Definition of switching times T
— 90% Ve
Figure D. Thermal equivalent circuit
2 10% Ve %l
\ “/
I®
2% I,
W AR
Vel Figure E. Dynamic test circuit
Parasitic inductance L,
o parasitic capacitor G,
relief capacitor C,,
b (only for ZVT switching)
Eon= f Vo x oxdt
" 3 2% Ve
t1 « ta IL4
Figure B. Definition of switching losses
2
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Document revision |Date of release |Description of changes
0.10 2022-05-04 Target datasheet
1.00 2022-12-05 Final datasheet
1.10 2023-01-23 Correction of boundary condition of diagrams Icsc)= f(Vee) and tsc=
f(Vae)
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