K.Y/ (7)o

SL40T120FL

Features

® Low gate charge.

Trench FS Technology

® Saturation Voltage:
VCE(sat)=1.8V @ IC=40A

® RoHS Complaint

Applications

® General purpose inverters
® UPS

Absolute Maximum Ratings

Parameter Symbol Value Unit
Collector to Emitter Voltage Vces 1200
Gate to Emitter Voltage VGes +20 v
Turn-off safe area - 160 A
Collector Current Tom25¢ Ic %
Tc=100C 40 A
Pulsed Collector Current TC=25C lem 160
Diode forward current @ TC= 100°C I 40
Maximum Power Dissipation TC=25T Po 718 w
Operating Junction Temperature Ty -5510 175
Storage Temperature Range Tstg -55 to 150 c
Maximum Lead Temp. for soldering
Purposes, 1/8” from case for 5 seconds T 300
*Collector current limited by maximum junction temperature
Notes: 1: Pulse width limited by maximum junction temperature
Thermal Characteristics
Parameter Symbol Typ Unit
Thermal Resistance, Junction to Case Reuc 0.209 .
Thermal Resistance, Junction to Ambient Reua 34.09 cw
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Electrical Characteristics Tc =25°C unless otherwise noted
Parameter | Symbol Test | Min [Type| Max | Unit
y Conditions yp
On/off Characteristics
Collector to Emitter BV Ver = OV. | = 250 1200 Vv
Breakdown Voltage cEs °t e H
Breakdown Voltage | ABVCES/| IC=0.5mA, referenced 0.6 VI
Temperature Coefficient| ATJ to 25°C '
VCE=1200V, VGE=0V,
. - - 0.2 mA
Zero Gate Voltage | TC=25C
Collector Current cEs VCE=1200V, VGE=0V, 5
TC=175C ) )
Gate-body leakage
lcesF VCE=0V, VGE =20V - - 200 nA
current, forward
Gate-body leakage
lcEsr VCE=0V, VGE =-20V - - -200 nA
current, reverse
On-Characteristics
Gate Threshold Voltage V1H VCE =VGE , IC=250pA | 4.5 - 6.5 \%
Vee=15V [c=40A
_ . - 1.8 2.0 \Y
Collector-Emmiter Tc=25C
. VcEesaT
saturation Voltage Vee=15V [c=40A 24 Vv
Tc=175C ) ' )
Dynamic Characteristics
Input Capacitance Cies - 4604 -
Output Capacitance Coes | VCE =25V, VGE =0V - 200 - E
p
Reverse Transfer f=1MHz
) Cres - 49 -
Capacitance
Switching Characteristics
Turn-On Delay Time td(on)> - 56 -
Rise Tim tr - 08 -
Turn-Off Delay Tim | td(off)y | YCC = 600V, IC=40A. 1 1 o5g T
- RG =12Q, VGE = 15V,
Fall Time tf » - 176 -
Parasitic ductance =
Turn-On energy Eon 75nH TC=25C - 2.10 - oS
Turn-off energy Eoff - 2.28 -
Total switching energy Etot - 4.38 -
Turn-On Delay Time tdon) |vCC =600V, IC =40A,| - 50 -
Rise Tim tr RG =12Q, VGE = 15V,| - 98 -
Turn-Off Delay Tim td(off) Parasitic ductance = - 252 -
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Fall Time tf 75nH TC=175C - 322 -
Turn-On energy Eon - 2.24 -
Turn-off energy Eoff - 3.48 -
Total switching energy Etot - 5.72 -
Total Gate Charge Qg - 165 -
X VCC =960V, IC = 40A,
Gate to Emitter Charge Qge - 46 - nC
VGE = 15V

Gate to Collector Charge| Qgc - 69 -

Electrical Characteristics of the Diode Tc = 25°C unless otherwise noted

Parameter Symbol| Test Conditions | Min [Type|Max | Unit

Diode Forward Voltage Vem Ir = 40A - 23 | 3.0 \Y,

Diode Reverse Recovery ) Tc=25C - 376 -
ns

Time i Te=125C | - | 618 | -

IF =40A, .

Diode Peak Reverse F_ Tc=25TC - 6.5 -
R C t lrr dir/dt = C A

ecove rren =125° - -

ry Lyl 200A/us Tc=125 13.3
Diode Reverse Recovery aQ Tc=25TC - [ 1311 - c
It n
Charge Tc=125C | - |4283| -

Typical Performance Characteristics

M o - .
Output Characteristics (25C) Output Characteristics (175C)
180.00 - vee 180,00 - va
top: 20v vge
160. 00 17v 160.00 - top: 20w
15v 17w
140,00 13v _1ld40.o00 o 15v
= 11v = 13v
T T
= 1zo.00 o ov = 120,00 - 11v
= e,
= buttom:7v [ e
= 100000 o S 100,00 - buttom:7w
= =]
(=] “
5 80.00 5 80.00 -
t 1]
= 60.00 - = s0.00 -
=3 (=)
o (=)
40.00 40.00 -
20,00 - 20.00
0,00 - 0. 00
0.00 2.00 4.00 6.00 8.00 0. 00 2.00 4.00 6. 00 8. 00
Collector-Emitter Voltage,Vce (V) Collector-Emitter Voltage,Vge (V)
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Transfer Characteristics Vcesat vs. Tj
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Switching Time vs. IC(25C)

300 —--—-Tdoni(nS) H
~ s Tr  (nS)
—— — Tdoffi(nS)
250 A ™~ ~— Tfi(nS)
&
=
o
E
=
£
<
H
0
5 25 45 65
IC.Collecter Current(A)
Switching Time vs. Rg(25C)
VGE=15V,VCE=600V, IC=40A
—--—-Tdon i (nS)
1000 A o Tr i (nS)
— —Tdoffi (nS) e el e el
Tfi(nS) L
w
=
]
E
=
£
S
& -
~
10 : : - .
0 20 40 60 80
Rg.Gate Resistance (ohm)
Switching Time vs.Tj
VGE=15V, VCE=600V, IC=40A, Rg=12Q
400 -] —--—Tdon i (nS)
Tri(ns)
—— — Tdoffi(nS)
350 A TFi(nS)
@ 300 A
& 250 A
[;o 200 A
g
E 150 A
= 100
w
50 === B ARy S ey SRR bl St Rb B -
0 :
25 75 125 175
Tj.Junction temperature(°C)
Switching Loss vs. IC(25C)
VGE=15V,VCE=600V,Rg=12Q
1.40E-02 +—| —--—Eon )
Eoff (J)
1.20E-02 — — Etotal(J) e
— 1.00E-02 4
8 &o0E-02 1
=
§ 6.00E-03
& 4 00E-03 -
2 0DE-03
0.00E+00

IC.Collecter Current(A)

Switching Time vs. IC(175°C)
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Switching Loss vs. Rg(25C)
VGE=15V,VCE=600V, IC=40A

1.05E-02 — Eon (J)
------- Eoff (J)
— - — Etotal(J) Al
8. 40E-03 A
g 6.30E-03 +
-
£
=
£ 4.20E-03
&
2 10E-03 A
0.00E+00 T T T T
0] 20 40 60 80
Rg.Gate Resistance (ohm)
Switching Loss vs. VCE(25C)
VGE=15V, IC=40A, Rg=12Q
8.00E-03 v+ Eon (J)
------- Eoff (J)
—— — Etotal(J)
6.00E-03 A
3
£ 4.00E-03
S
&
2.00E-03 4
0.00E+00 T T T T T
200 300 400 500 600 700 800
Vce.Collecter Voltage (V)
Forward Bias SOA
Tc=25°C, VGE=15V, Tj<175C
1000 4
<
1]
2
5
o
&
8
3 *Notes: 25
) 1T7e=25C1
- 2.T=175T
3.Single Pulse
001 ' o ::1 H H H HERREH
1 10 100 1000

Vce,Collecter-to-Emitter Voltage(V)

Switching Loss vs. Rg(175°C)
VGE=15V,VCE=600V, IC=40A

1.40E-02 - Eon ()
------- Eoff (J)
1 20E-02 —— — Etotal(J)
= 1.00E-02 4
]
S
— 8.00E-03 -
=
£
S 6.00E-03 4
4 00E-03
2 00E-03
0.00E+00 ! ! ! !
0 20 40 60 80
Rg.Gate Resistance (ohm)
. . °
Switching Loss vs. VCE(1757C)
VGE=15V, IC=40A, Rg=12Q
8.00E-03 7+ Bt (1)
------- Eoff (J) A
— /
Etotal(J)
otal /
6.00E-03
7
o
-
2 4.00E-03 -
E
S
2 00E-03
0.00E+00 ] ! ! ] !

200 300 400 500 600 700 800
Vce.Collecter Voltage (V)

Normalized Maximum Transient Thermal
Impedance for IGBT(RJA)
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Package outline dimension
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