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Parameter Symbol | Note or test condition Values Unit

Min. | Typ. | Max.

Storage temperature Tstg -55 150 °C

Soldering temperature Teold | wave soldering / reflow soldering (MSL1 260 °C
according to JEDEC J-STA-020)

Thermal resistance, Rih(j-a) 160 | K/W
min.footprint junction-
ambient

Thermal resistance, 6 cm? | Ryp(j.a) 75 K/W
Cuon PCB junction to
ambient

IGBT thermal Rih(j-c) 184 | K/W
resistance, junction-
case?

Diode thermal Rth(j-c) 263 | K/W
resistance, junction-
case?

1) Re/Zn BFRRLHARKA. HER, ERARBELTAEHNIEREN RN,

2 IGBT
&2 RATEE
Parameter Symbol | Note or test condition Values Unit
Collector-emitter voltage Vee T,;=25°C 600 v
DC collector Ic Tc=25°C 7.5 A
current, limited by T.=100°C 41
ijmax 1)
Pulsed collector current, t, | Icpuise 12 A
limited by ijmax
Turn-off safe operating Vee< 600V, t,=1 s, T,j< 150 °C 12 A
area
Gate-emitter voltage Ve +20
Transient gate-emitter Ve t,<10 us,D<0.01 +30
voltage
Short-circuit withstand tsc Vee= 400 V, Voe= 15 V, Allowed number of 3 Us
time short circuits < 1000, Time between
short circuits 21.0 s, T,; = 150 °C

Power dissipation Piot T.=25°C 6.8 W

T.=100°C 2.7
1) DPAKYZ
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Parameter Symbol | Note or test condition Values Unit

Min. | Typ. | Max.

Collector-emitter Vegsat | lc=4 A, Vee=15V T,;,=25°C 2 2.3 \Y

saturation T,=150°C 23

voltage

Gate-emitter threshold Veeth | lc=45 YA, Vee= Ve 43 5 5.7 v

voltage

Zero gate-voltage IcEs Vee=600V, Vee=0 V T,;,=25°C 25 HA

collector current T,=150°C 2500

Gate-emitter leakage lEs Vee=0V, Vee=20V 100 nA

current

Transconductance Jss lc=4A, V=20V 2 S

Input capacitance Cies | Vce=25V, Vee=0V, f=1000 kHz 180 pF

Output capacitance oes Vee=25V, Vee=0V, f= 1000 kHz 10 pF

Reverse transfer Cres Vee=25V, V=0V, f=1000 kHz 7 pF

capacitance

Gate charge Qs lc=4A, Vec=480V, Vee=15V 24 nC

Turn-on delay time tdon) |Vec=400V, Vee=0/15V, |T,;=25°C,lc=4A 8 ns
Reo_n: 49 Q, RG_off: 49 Q, ij: 150 oC, 8
Lo=30nH,Co=32pF | L 40

Rise time (inductive load) t Vec= 400V, Vee= 0/15V, | T,;=25°C,Ic=4A 10 ns
RGo_n: 49 Q, RG_off: 49 Q, ij: 150 OC, 10
Lo=30nH,Co=32pF | L 40

Turn-off delay time taof) | Vec=400V, Vee=0/15V, |T,;=25°C,Ic=4 A 126 ns
Reon=49 &, Raor=49 Q, | 1 150, 137
Lo=30nH,Co=32pF | L 40

Fall time (inductive load) tf Vee=400 V, Vee= 0/15V, | T,;=25°C,Ic=4A 24 ns
Reon=49 Q, Reor=49 Q, | 1 — 150, 26
Ls=30nH, C;=32pF le= 4 A

Turn-on energy Eon Vec=400 V, Vee= 0/15V, | T;=25°C,Ic=4 A 95 uJd
Reon=49 0, Raor=49 Q, | 1 150, 127
Ls=30nH, C;=32pF le= 4 A

Turn-off energy Eoff Vec=400 V, Vee= 0/15V, | T;=25°C,Ic=4 A 62 IN]
Reon=49 Q, Reor=49 Q, | 1 _ 150, 82
Ls=30nH, C;=32pF le=4 A

Total switching energy Eis Vec=400 V, Vee= 0/15V, | T;=25°C,Ic=4 A 157 IN]
Roon=149 &, Reo=49 Q, | 1 — 150, 209
Ls=30nH, C;=32pF le=4 A

(RBELTR......)
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Parameter Symbol | Note or test condition Values Unit
Min. | Typ. | Max.
Operating T -40 150 °C
junction
temperature
P BIFE, TETi=25CHFETFHE, 7 EHE
3 —tRE
R4 RAEEE
Parameter Symbol | Note or test condition Values Unit
Repetitive peak reverse Veem | Tyi=25°C 600 v
voltage
Diode forward current, I T.=25°C 49 A
. . . l)
limited by Tyjmax T.=100°C 23
Diode pulsed current, t, Iepulse 12 A
limited by ijmax
1) DPAKYZ
R5 HIEE
Parameter Symbol | Note or test condition Values Unit
Min. | Typ. | Max.
Diode forward voltage Ve lr=4A T,y=25°C 1.85 2.2 v
T,=150°C 1.9
Diode reverse recovery tr V=400V T,j=25°C, ;=4 A, 39 ns
time -dir/dt = 483 A/us
T,;=150°C, 100
/F =4 A,
-dir/dt =500 A/us
Diode reverse recovery Qi Vr=400V T,j=25°C, l[r=4 A, 0.097 puC
charge -dir/dt =483 A/us
T,;=150°C, 0.259
IF =4 A,
-dir/dt =500 A/us
Diode peak reverse e Vr=400V Tj=25°C, I, =4 A, 4.7 A
recovery current -dir/dt =483 A/us
T,;=150 °C, 5.8
/F =4 A,
-dig/dt =500 A/us
(RBETR......)
HIEEM 5 Revision 1.10

2022-09-21



QT
IKNO4NG6ORC2
600 Vi¥ SEYIRRH 2 In ineon

3I”TIRE
®R>5 (%) %HEE
Parameter Symbol | Note or test condition Values Unit
Min. | Typ. | Max.
Diode peak rate of fall of di/dt | V=400V T;=25°C, =4 A, 174 A/us
reverse recovery current -die/dt =483 A/us
T,;=150°C, 67.4
/F =4 A,
-dir/dt =500 A/us
Operating T -40 150 °C
junction
temperature
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Power dissipation as a function of heatsink

Collector current as a function of heatsink

temperature temperature
Piot = f(T¢) le=f(T.)
T\,jS 150°C TVJ'S 150 OC, Vee= 15V
7 75
P, =flT) — 1 =f(T))
6
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Typical output characteristic

Typical output characteristic

lc=f(Vce) le = f(Vce)
T,;=25°C T,;=150°C
12 12
TV
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I 1 [ 8
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Typical transfer characteristic

Typical collector-emitter saturation voltage as a

le=f(Voe) function of junction temperature
Vee=20V Veesat = f(Ty)
VGE =15V
16 — 7 40
T, =25 L 1 I
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Gate-emitter threshold voltage as a function of
junction temperature

Typical switching times as a function of collector
current

Veeth = f(Ty;) t="1(lc)
lc =45 uA Vec=400 V, ij: 150 OC, VGE:0/15 V, Rc=49Q
7 1000
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Typical switching times as a function of gate resistor
t=f(Rg)

Typical switching times as a function of junction
temperature

lc=4 A, Vee= 400V, Ty;= 150 °C, Ve = 0/15 V t=f(Ty)
|c:4A, Vec=400 V, Vee= 0/15 V, Re=49Q
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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="(lc) E =f(Ro)
Vee=400V, T,j= 150 °C, Vee=0/15V, Re=49 Q lc=4 A, Vcc=400V, Ty= 150 °C, Ve = 0/15V
500 1600
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Typical switching energy losses as a function of

junction temperature

Typical switching energy losses as a function of
collector emitter voltage

E=f(Ty) E="f(Vce)
Ic= 4A, Vec=400 V, Vee= 0/15 V, Re=49Q Ic=4 A, ij: 150 OC, Vee= 0/15 V, Re=49Q
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Typical gate charge Typical capacitance as a function of collector-
Vee = f(Qoq) emitter voltage
lc=4A C=f(Vee)
f=1000 kHz, Vee=0V
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Typical short circuit collector current as a function
of gate-emitter voltage

leise) = f(Vee)

IGBT transient thermal impedance as a function of
pulse width

Zinj-c) = f(tp)

Ty 150 °C, Vee < 400 V D=t,/T
40 100
| lesg = fVee) |
10 4=t i DL e el T . L
— - ——————— —1
— _./-
= e
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Diode transient thermal impedance as a function
of pulse width

Typical diode forward current as a function of
forward voltage

Zinj-c) = f(tp) = (V)
D= t/T
12 7
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.............. 10
10 7
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g 1 e 3
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Typical diode forward voltage as a function of

Typical reverse recovery time as a function of
junction temperature

diode current slope

VF = f(T\/J) trr = f(diF/dt)
Ve=400V, ;=4 A
3.0 320 )
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280 \\ ——— T,=150C
X T e ——— \
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Typical reverse recovery charge as a function of
diode current slope

er: f(diF/dt)
Vr=400V, lr=4A

Typical reverse recovery current as a function of
diode current slope

.= f(dir/dt)
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0.35 10
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Typical diode peak rate of fall of reverse recovery
current as a function of diode current slope
di/dt = f(die/dt)
VR:4OO V, |F:4A
oT=
\ -
N T,=25°C
~ ——— T _=150°C
-50 ~ Jl
-100]
-150 ]
4
< i
5 200
=
-250]
-300
-350
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0 200 400 600 800 1000 1200 1400
di/dt (A/us)
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NOTES:
1. ALL DIMENSIONS REFER TO JEDEC
STANDARD T0O-261
DOCUMENT NO.
Z8B00180553
o MILLIMETERS INCHES scALE O
MIN MAX MIN MAX
A 152 180 0.060 0.071 .
Al B 0.10 B 0.004 :
A2 150 1.70 0.059 0.067
b 0.60 0.80 0.024 0.031 smm
b2 295 310 0116 0.122
c 0.24 0.32 0.009 0.013
D 6.30 6.70 0.048 0.064 EUROPEAN PROJECTION
E 6.70 730 0.264 0.287 ‘
E1 330 370 0.130 0.146 5
e 2.3 BASIC 0.091 BASIC - -
el 4.6 BASIC 0.181 BASIC :
L 0.75 | 110 0.030 | 0.043
N 3 3 ISSUE DATE
5 7 I T 7 I g 24-02-2016
REVISION
01
-
= 1
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