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®1 HEE
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 | reflow soldering (MSL1 according to 245 °C
JEDEC J-STA-020)
Thermal Rth(j-a) 40 K/W
resistance,
junction-ambient
IGBT thermal Rth(j-c) 0.2 | K/W
resistance, junction-
case
Diode thermal Rth(j-c) 0.36 | K/W
resistance, junction-case
2 IGBT
R2 RAEEE
Parameter Symbol | Note or test condition Values Unit
Collector-emitter voltage VcE T;=25°C 750 v
DC collector current, Ic limited by bondwire T.=25°C 200 A
limited by Tyjmax T.=125°C 160
Pulsed collector current, t, | Icpulse 480 A
limited by ijmax
Turn-off safe operating Vees 750V, T,;=175°C 480 A
area
Gate-emitter voltage VGE 120
Transient gate-emitter VGE t,=10 pus,D<0.01 +30
voltage
Short-circuit withstand tsc Vee= 450 V, Vee= 15V, Allowed number of 3 Us
time short circuits < 1000, Time between
short circuits=1.0s, T,;=125°C

Power dissipation Ptot T.=25°C 750 W

T.=125°C 250
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R3 1S{EE
Parameter Symbol | Note or test condition Values Unit
Min. | Typ. | Max.
Collector-emitter Vcesat | lc=160 A, Vge=15V Tj=25°C 1.4 1.65 v
saturation voltage T,=175°C 1.7
Gate-emitter threshold VGeth | lc=2.15 mA, Vce = Ve 5 5.8 6.5 v
voltage
Zero gate-voltage Ices Vee=T750V, Vee=0V T;=25°C 200 HA
collector current Ty=175°C 6000
Gate-emitter leakage IGEs Vee=0V, Vee=20V 100 nA
current
Transconductance gfs Ic=160A, V=20V 118 S
Input capacitance Cies Vee=25V, Vee=0V, f=100 kHz 16500 pF
Output capacitance Coes Vee=25V, Vee=0V, f=100 kHz 435 pF
Reverse transfer Cres Vee=25V, Vee=0V, f=100 kHz 75 pF
capacitance
Gate charge Qs Vee=600V, Ic=160 A, Vge=15V 610 nC
Turn-on delay time tdion) | Vec=450V,Vee=0/15V, |T,;=25°C, 72 ns
Reon)=4.8 Q, lc=160 A
ge(iff)lz;]:.SFQ, Ls=30nH, Ty=175 °C, 69
o= 144P lc=160 A
Rise time (inductive load) t, Vec=450V, Vee=0/15V, |T,;=25°C, 73 ns
Reon)=4.8 Q, lc=160 A
ge(iff)lz;]:.SFQ, Ls=30nH, T,=175 °C, 69
o= 144P lc=160 A
Turn-off delay time tdof) |Vec=450V, Vee=0/15V, |T,;=25°C, 324 ns
Rg(on):4.8 Q, lc=160 A
o M [Tm s, 395
o= 144P lc=160 A
Fall time (inductive load) t Vec=450V, Vee=0/15V, |T,;=25°C, 40 ns
RG(on):4.8 Q, /C: 160A
ge(iff)]z:.SFQ, Ls=30nH, Ty=175 °C, 53
o= 144P lc=160 A
Turn-on energy Eon Vee=450V, Vee=0/15V, |T,;=25°C, 9.7 mJ
Reon)=4.8 Q, Ic=160 A
ge(iff)lz;]:.SFQ, Ls=30nH, Ty=175 °C, 12.5
o= 144P lc=160 A
(REELTm......)
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Parameter Symbol | Note or test condition Values Unit
Min. | Typ. | Max.
Turn-off energy Eoff Vec=450V, Vee=0/15V, |T,;=25°C, 5.2 mJ
Rg(on):4.8 Q, /c: 160 A
gG(iff)]ZjBFQ’ L,=30nH, T,=175°C, 76
o= 144D lc=160 A
Total switching energy Ets Vec=450V, Vee=0/15V, |T,;=25°C, 14.9 mJ
Rg(on):4.8 Q, /c: 160 A
gG‘i“;:'gf Lo=300H, '~ 175°C, 20.1
o= 14%P lc=160 A
Operating junction Tvj -40 175 °C
temperature
P BEIFE, 7FT=25CEHTNE, BRIFSEHE,
3 “RE
R4 RATEE
Parameter Symbol | Note or test condition Values Unit
Repetitive peak reverse VRRM Ty=25°C 750 v
voltage
Diode forward current, Ie T.=25°C 200 A
limited by Tyjmax T.=65°C 160
Diode pulsed current, t, IFpulse 480 A
llm'ted by ijmax
Power dissipation Prtot T.=25°C 417 W
T.=125°C 139
RS HIEE
Parameter Symbol | Note or test condition Values Unit
Min. | Typ. | Max.
Diode forward voltage Ve lr=160 A T,;=25°C 1.8 2 v
T,;=175°C 1.9
Diode reverse recovery trr V=450V T,;=25°C, 255 ns
time Ir=160 A,
-dir/dt = 1000 A/us
T,;=175°C, 373
Ir=160 A,
-dir/dt = 1000 A/us
(REETA......)
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Parameter Symbol | Note or test condition Values Unit
Min. | Typ. | Max.
Diode reverse recovery Qrr Vr=450V T,;=25°C, 4.2 uC
charge lr=160A,
-dir/dt =1000 A/us
T;=175°C, 12.3
Ir=160A,
-dir/dt = 1000 A/us
Diode peak reverse frrm Vr=450V T,;=25°C, 29.6 A
recovery current lr=160A,
-dir/dt = 1000 A/us
Ty=175°C, 56.7
Ir=160 A,
-dir/dt = 1000 A/us
Diode peak rate of fall of di/dt |Vr=450V T,;=25°C, 265 Alus
reverse recovery current lr=160A,
-dir/dt = 1000 A/us
T,;=175°C, 283
Ir=160 A,
-dir/dt = 1000 A/us
Operating junction Tvj -40 175 °C
temperature
P N T AERRIZEIEFFRHIAIENE, FEEEIIETTF BT LU F TR RAEE ERT
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Power dissipation as a function of case temperature | Collector current as a function of case temperature
Prot = f(Tc) lc=f(T)
TVjS 175°C TVJ‘S 175 OC, Vee= 15V
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Typical output characteristic Typical output characteristic
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Typical transfer characteristic Typical collector-emitter saturation voltage as a
le= f(Vee) function of junction temperature
Vee=20V Vcesat=f(Tyj)
VGE =15V
500 7 2.5
TVJ.=25°C / —— 1.=40A
450 |——— T,=175°C / ———1.=80A
y /
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Gate-emitter threshold voltage as a function of Typical switching times as a function of collector
junction temperature current
VaEth = f(Tvj) t="1(l¢)
lc=2.15mA Vec=450V, T,;=175°C,Vee=0/15V,Rs=4.8Q
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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= 160 A, Ve =450 V, Ty;= 175 °C, Ve = 0/15 V t=f(Ty)
|c: 160 A, Vcc: 450 V, VGE: 0/15 V, RG: 480
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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(Rs)
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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)
lc=160 A, Vec=450 V, Vee= 0/15 V, Rs=4.8Q lc=160 A, Vee= 0/15 V, ij: 175 OC, Rs=4.8Q
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Vee= f(Qq) voltage
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IGBT transient thermal impedance as a function of Diode transient thermal impedance as a function of
pulse width pulse width
Zth(j-c) = f(tp) Zth(j-c) = f(tp)
D=t,/T D=t,/T
1 1
01 fmmmmimmmemm T o=
T 0.1 ;
. 0.01 — B
= = _./"
< e single pulse g —_— single pulse
2 ———12,(0=0.01) T T ———2,(D=0.01)
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0,001 == e z,o=005f| | | s | Z, (D=0.05)
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0.0001} Kl o
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Typical diode forward current as a function of forward | Typical diode forward voltage as a function of

voltage junction temperature
le= f(VF) Ve= f(TVJ)
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Typical reverse recovery time as a function of diode
current slope

trr: f(diF/dt)
Vr=450V, ;=160 A

Typical reverse recovery charge as a function of diode
current slope

er: f(diF/dt)
Vr=450V, ;=160 A
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Typical reverse recovery current as a function of diode
current slope

lrrm = f(di/dt)
Vr=450V, =160 A

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

di./dt = f(di¢/dt)
Vr=450V, =160 A
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Typical reverse energy losses as a function of diode

current slope
Erec = f(dig/dt)
VR=450V, =160 A
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PG-TO247-3-PLUS-NN8.5
£
A EL
® o - =
Al o
3 H _
2% F1 & JI | a
- 1 B
wE? T LT T 1 | ﬂﬂj
6x b3 L | i I L] L)
h? ‘ ‘ Zx bl ‘ ‘ ‘
|
r] | 2 | 3 1 | ] 3 | ‘2 | "]
Vv H o 4 V
N 3x b
st 0% PG-T0247-3-U02
[ \ DIMENSIONS MI:ILLIMETE:"SQX-
\ / A 4.70 490
A1 2.16 2.66
b 1.10 1.30
b1 1.80
b2 2.00
b3 0.00 0.15
c 0.50 0.70
D 22.70 22.90
D1 14.69 14.89
E 15.70 15.90
E1 0.76 0.96
E2 3.08 3.28
E3 3.84 404
Ed 12.28 12.48
e 544
N 3
H 1.30 1.50
L 18.01 18.21
L1 2.34 254
NOTES: aaa 0.25
(1) ALL METAL SURFACES TIN PLATED EXCEPT AREA OF CUT
(2) MOLD GATE PROTRUSION AFTER DEGATING,
1
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Ill}’GE{U LV
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dl./dt
/ Q= Qa+ Qy
t
I [ fa ——— f i
o o 10% Vg F *
\ ¢ t ~
I . . ALa, 0%/, | !
d /bt v,
— 90% 1/
T~ 90% I, o 1 |
10% 6 ¥ ] 0% . Figure C. Definition of diode switching
characteristics
Vie(t)
/\ 2 ~ TJ. h T_u_
B 2 Mn
T (1)
t
) t p(t) r ra n
tdioﬂ) rf = ?d(nm fr
Figure A. Definition of switching times T
— L 90% Vg, _ _ o
\j Figure D. Thermal equivalent circuit
o A 10% Ve Vol o
\ 7 ! -
bt DUT
(o] (Dode]’_l@ L C,—/— C—
cc T *
R DUT
o——1 ] (IGBT)
2% I s
— t L,
Vielt) Figure E. Dynamic test circuit
Parasitic inductance L,
o parasitic capacitor C,
relief capacitor C,,
b L (only for ZVT switching)
Eoﬂ=f RN E0n=f RIRT
fy 4 |3 2% Ve
t, A t,
Figure B. Definition of switching losses
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