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SKIS40N120-T7

Trench Field stop Fast IGBT Co-packed half rated with Thin SiC Schottky Diode

Type

VCE |C

VCEsat, ij = 250(:

ijmax

Package

SKIS40N120-T7 1200V 40A

1.8V

150°C

TO-247

Features and Benefits

e Low switching losses due to the
combination of trench field stop fast
IGBT and thin SiC Schottky Diode

e Better efficiency and cost balance
than SiC MOSFET solution

e High ruggedness

c E
Applications
C
o Charger
o Solar inverter
E
° Energy storage
o Industrial UPS
Parameter Unit
Vce Max Collector-Emitter Voltage 1200 \%
Ic(Nominaty | Max DC Collector Current 40 A
\%i SiC Schottky Diode Typical Forward Voltage | 1.7 Vv
at 20A
Qc SiC Schottky Diode Total Capacitance 60 nC
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Maximum Ratings

Parameter Min. Typ. Max. Unit
V@rices Collector-to-Emitter Breakdown Voltage 1200 —_— - V
DC collector current limited by Tjmax
c T = 25°C — — 80 A
T. =100°C — — 40 A
Diode Forward current, limited by Tjmax
F T. = 25°C —_— — 80 A
T.=100°C — — 40 A
Vee Continuous Gate-emitter voltage -20 — 20 \Y
Vee Transient Gate-emitter voltage -30 —_— 30 \Y
[Fpuis Diode Pulsed Current, t, limited by Tjmax — — 80 A
te = 10 ms, Half Sine Wave
Ty Operating junction temperature -40 —_— 150 °C
Tso Storage temperature - -55 —_— 150 °C
Thermal Resistance
Parameter Symbol Max. Value Unit
IGBT thermal resistance Rog-o 0.5 K/W
junction - case
Diode thermal resistance, Rog-o 1.4 K/W
junction - case
Thermal resistance, Rog-a 38 K/W
junction - ambient
Static Characteristics. T,=25°C
Parameter Min. | Typ. | Max. | Unit Conditions
Collector-to-Emitter Ve = 15V, Ic =40A
Veesay | Saturated Voltage — 18 2.0 V T,=25°C
— 24 — T,=150°C
Very | Gate-Emitter Threshold 5.0 5.8 6.5 V l[c =250UA , Vo = Ve
Voltage
Zero Gate Voltage Vee = 1200V, Ve = 0V,
cES Collector Current —_— — |1 mA T,=25°C
— — 5 T=150°C
GEs Gate Emitter Leakage —_— —_— 200 nA Vee = 0V, Ve =20V
Current
Ces Input Capacitance —_— 4742 | —
Coes Output Capacitance — 277 —_— pF
Vee = 0V, Vee=25V, f=1MHz
Cres Reverse Transfer — 81 —
Capacitance
Qq Gate charge —_— 237 —_— nC Vee=960V,[c=40A Ve=15V
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Switching Characteristic, Inductive Load (T;=25°C)

Parameter Symbol | Min. Typ. Max. Unit Conditions
Turn-on delay time td(on) — 50 — ns
Rise time tr — 28 — ns
Turn-off delay time td(off) — 355 — ns
- Vcec = 600V, Ic = 40A,
Fall time tr — 25 — ns
Vee = 0/15V,
Turn-on energy Eon Eon — 1.43 — mJ
Rg=10Q
Turn-off energy Eof — 1.47 — mJ
Total switching
Ets - 2.9 - mJ
energy
Parameter Symbol | Min. Typ. Max. Unit Conditions
Turn-on delay time td(on) — 46 — ns
Rise time tr — 18 — ns
Turn-off delay time td(off) — 370 — ns
. Vee = 600V, Ic = 20A,
Fall time tr — 19 — ns
Vee = 0/15V,
Turn-on energy Eon Eon — 0.34 — mJ
Rg=10Q
Turn-off energy Eort — 0.63 — mJ
Total switching
Ets — 0.97 — mJ
energy
Switching Characteristic, Inductive Load (T,=150°C)
Parameter Symbol | Min. Typ. Max. Unit Conditions
Turn-on delay time td(on) — 45 — ns
Rise time tr — 30 — ns
Turn-off delay time td(off) — 400 — ns
; Vce = 600V, Ic = 40A,
Fall time tr — 29 — ns
Vee = 0/15V,
Turn-on energy Eon Eon — 1.66 — mJ
Rg=10Q
Turn-off energy Eoff — 1.84 — mJ
Total switching
Ets - 3.5 — mJ
energy
Parameter Symbol | Min. Typ. Max. Unit Conditions
Turn-on delay time td(on) — 43 — ns
Rise time tr — 194 — ns
Turn-off delay time td(off) — 428 — ns
) Vce = 600V, Ic = 20A,
Fall time tr — 33 — ns
Vee = 0/15V,
Turn-on energy Eon Eon — 0.37 — mJ
Rg=10Q
Turn-off energy Eoff - 0.83 — mJ
Total switching
Ets — 1.2 - mJ
energy
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Diode Characteristic

Parameter Min. | Typ. | Max. | Unit Conditions

— 1.7 — \% 1c=20A, Ty =25°C

\i Forward Voltage
— 25 — 1c=20A, Ty = 150°C

Qc | Total Capacitive Charge — 60 — nC Vr=800V
— 883 — Vr=0V, Ty=25°C, f=1MHz

C Total Capacitance — 59 — pF Vr=400V, T;=25°C, f=1MHz
— 37 — Vr=800V, T;=25°C, f=1MHz
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Figure 1. Typical output characteristic (Tvj=25°C) Figure 2. Typical output characteristic (Tvj=150°C)
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collector current r_95|s o_r R
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Figure 5. Typical switching energy losses as a Figure 6. Typical switching energy losses as a
function of collector current function of gate resistor
(inductive load, Tvj=150°C, VCE=600V,VGE=15/0V, (inductive load, T =150°C, V=600V, V =15/0V,

RG=10Q, Dynamic test circuit in Figure E) | =40A, Dynamic test circuit in Figure E)
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Figure 7. Typical collector-emitter saturation voltage as Figure 8. Typical capacitance as a function of
a function of junction temperature (VGE=15V) collector-emitter voltage (V. =0V, f=250kHz)
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Figure 9. Gate-emitter threshold voltage as a function Figure 10. Typ. reverse current vs. reverse voltage as
of junction temperature (I .=0.25mA) a function of T
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Figure 11. Typical diode forward current as a function Figure 12. Typical diode forward voltage as a function
of forward voltage of junction temperature
REV.08

7 of 8



SKIS40N120-T7

(e

T0-247  PACKAGE OUTLINE

E A
£3 I-—AZ 2P opP COMMON DIMENSIONS
f SYMBOL G
f r MIN NOM MAX
= o | A 1480 [500 |5.20
P S Al 221 |241 [2.59
o 5 A2 11.85 1200 |215
\/ - b_[1.11 [1.21 [1.36
s é_ 9_ == n b2 | 1.91 [ 201 [2.21
a —6 = be [2.91 [301 [32]
7 c 1051 |06l [0.75
| D [20.70 [21.00 [21.30
Eﬂ DI_[16.25 [16.55 [16.85
H iR E 1550 [15.80 [16.10
[ El _[13.00 |13.30 |13.60
| e | .| h E2 | 4.8 |500 |520
| | | A1 I E3 1230 [250 [270
' ! L_‘ [ e 5, 44BSC
LI L G | : L | L |19.62 [19.92 [20.22
- ' b2 ! L1 - - 430
| ||| pa | ®P | 3.40 [ 3.60 |3.80
i T ' P1 - - 1730
. | | | 5 6. 15BSC
1 1 1
1 ! '
S A J Vo /
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