SPF15N65T1T2TL-JSM
650V 15A IGBT Device

Features
4 Offers high breakdown voltage to 650V

* LOWVCEsat
4 Easy parallel switching capability due to positive temperature

coefficientin V  cesat

€ \Very fast and soft antiparallel diode
4 Qualified according to JEDEC for target applications
4 Pb-Free lead plating

4 RoHS and Halogen-Free compliant
TO-220F

Product Validation
4 Qualified for industrial applications according to the relevant

tests of JESD-022

Potential applications
¢ UPS
4 Air Condition

® Motor Drives

% PFC
Equivalent Circuit
Vce 650
Ie} 15
VCEsat.T
P 1.65 v
T,=25°C
ijax 150 C
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SPF15N65T1T2TL-JSM
650V 15A IGBT Device

1. Absolute Maximum Ratings

Table 2. Maximum Ratings

Parameter Symbol Value Unit
Collector-emitter voltage Vce 650 Vv
Tc=25°C 30 A
DC collector current, limited by Tyj max lc
Tc=100°C 15 A
Pulsed collector current, tp limited by Tyj max 2 Ic.puls 60 A
Tc=25°C 30 A
Diode forward current, limited by Tyjmax IF
Tc =100 °C 15 A
Diode pulsed current, tp limited by Tyjmax IFpuls 60 A
Gate-emitter voltage Vee +20 Vv
Short circuit withstand time Vee =15V, Vce=360V, Allowed number of short . 12
sC us
circuits<1000, Times between short circuits: 21.0s, T < 25°C
Power dissipation Tc = 25 °C Ptot 91 w
Operating junction temperature Tstg -55 ... +150 °C
Soldering t t
oldering temperature, T 260 °c
wave soldering 1.6mm (0.063in.) from case for 10s
2. Thermal Characteristics
Table 3. Thermal Characteristics
Parameter Symbol Value Unit
IGBT Thermal Resistance, Junction to Case max. Reyc 1.37 °C/IW
Diode Thermal Resistance, Junction to Case max. Raic 1.98 °C/IW
Thermal Resistance, Junction to Ambient max. Reua 39.2 °C/W
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SPF15N65T1T2TL-JSM
650V 15A IGBT Device

3. Electrical Characteristics (@Ty = +25°C, unless otherwise specified.)

Table 4. Electrical Characteristics

Parameter Symbol | Min | Typ | Max | Unit Test Condition

Static Characteristics

Collector-emitter breakdown voltage V(BR)CES 650 - - A Vee = 0V, lc = 250uA

Collector-emitter saturation voltage VcEsat - 1.65 2.3 VvV |Vee =15V, Ic=15A, Tyj=25°C

Diode forward voltage Ve - 1.45 1.7 \ Vee = OV, Ir = 16A, Tvj=25°C

Gate-emitter threshold voltage VGE(h) 4.5 - 6.8 \% lc = 250UA, VGe = VcE

Zera gate voltage collector current lces - - 1 A |Vee =650V, Vee = 0V, Tvj=25°C

Gate-emitter leakage current lces - - 100 nA [Vce =0V, Vee = +20V

Dynamic Characteristics

Input capacitance Ces - 1270.3 - PF

Output capacitance Coes - 78.0 - PF |Vce =25V, Vee =0V, f= 1MHz

Reverse transfer capacitance Cres - 28.3 - PF

Gate total charge Qs - 42 - nC

Gate-Emitter charge Qge - 10.7 - nC |Vce =520V, Ic =15A, Vet = 15V

Gate-Collector charge Qgc - 18.3 - nC

Short circuit collector current Max.1000

short circuits, Times between short Isc - 100 - A Vee =360V, Vee = 18V, tsc <
8us, T,=<25°C

circuits: 2 1.0s

Switching Characteristic, Inductive Load

IGBT Characteristic, at Tvj = 25°C

Turn-on delay time td(on) - 12 - ns

Rise time tr - 26 - ns

Turn-off delay time tdoft - 30 - ns Ty =25°C, Vce =400V, Ic = 15A,

Fall time tr - 244 - ns |Vee= 10.0V, Re=10.0Q

Turn-on energy Eon - 0.24 - mj

Turn-off energy Eoff - 0.57 - mj

Diode Characteristic, at Tvj = 25°C

Diode reverse recovery time tre - 36 - ns

Diode reverse recovery charge Qrr - 85 . nc | 25°C, Vi =400V, I = 154,
dir /dy = 200A/ps

Diode peak reverse recovery current lrm - 46 - A
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SPF15N65T1T2TL-JSM
650V 15A IGBT Device

4. Electrical Characteristics diagrams

Figure 1. Diode Forward Voltage Figure 2. Typical Transfer Characteristics
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Figure 5. Typical Output Characteristics Figure 6. Gate-Charge Characteristics
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by 4 -
ABHMESH 650V 15A IGBT Device
Figure 7. Capacitance Characteristics Figure 8. Safe Operating Area
10000 100
-
— s z AN \
i 1000 z ’ \ 10
g \ S 10 AN AN us
(] =
Q 3
S 100 \ — Coes © \ \
.g \..____ *§ \ 1(:0us
g 10 CresI § 1 ™ \ 1r.ns
s \ 10ms
100ms
1 0 DC
0 5 10 15 20 25 30 1 10 100 1000
Vce. Collector-Emitter Voltage(V) Vg Collector - Emitter Voltage(V)
Figure 9. IGBT Thermal Impedance
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Figure 10. Diode Thermal Impedance
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SPF15N65T1T2TL-JSM
650V 15A IGBT Device

5. Package Outline Dimensions

Fig 11. TO-220F drawing

AN R
TOP VIEW SIDE VIEW
Table 5. Mechanical data

SYMBOL MIN TYP MAX
A 9.60 10.00 10.40
B 156.40 15.80 16.20

B1 8.90 9.20 9.50

c 4.30 4.60 4.90

c1 2.10 2.55 3.00

D 2.40 2.70 3.00

E 0.60 0.80 1.00

F 03 0.45 0.6

G 1.12 1.27 1.42

o 3.40 - 3.80
2.40 - 2.90
L 12.00 13.00 14.00
2.34 2.54 274

Q 3.15 3.35 3.55
®P 2.90 3.10 3.30

All Dimensions in mm
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