cc- STL45N65M5
” life.augmented

N-channel 650 V, 0.075q typ. , 22.5 .
Power MOSFETinaPower FLATE pRkadg

Datasheet - production data

Features

Vs @ Rbs(on)

Ip Pror
Timax. max.

Order code

STL45N65M5 710V 0. 086 225A | 160W

i nnov

1  Extremely low Rbs(on)
1 Low gate charge and input capacitance
1  Excellent switching performance
T 100% avalanche tested
PowerFLATE 8x8 HV
Applications
Figure 1: Internal schematic diagram ' Switching applications
. Description
Drain(5) ) . .
This device is an N-channel Power MOSFET
based on the MDmeshE IM5
process technology combined with the well-
known Power MESHE horizont al I
Gate(1) resulting product offers extremely low on-
resistance, making it particularly suitable for
applications requiring high power and superior
. efficiency.
Driver
source (2)
Power
source (3, 4)
NG1DS2PS34D5
Table 1: Device summary
Order code Marking Package Packing
STL4A5N65M5 45N65M5 Power FLATE 8x38 Tape and reel
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Electrical ratings

1

3

Electrical ratings

Table 2: Absolute maximum ratings

Symbol Parameter Value Unit
Vbs Drain-source voltage 650 \%
Ves Gate-source voltage +25 \%
1 Drain current (continuous) at Tcase = 25 °C 225 A
D
Drain current (continuous) at Tcase = 100 °C 18
Iom®@) Drain current (pulsed) 90 A
Prot® Total dissipation at Tcase = 25 °C 160 W
1@ Drain current (continuous) at Tamb = 25 °C 3.8 A
D
Drain current (continuous) at Tamb = 100 °C 2.4
Prot® Total dissipation at Tams = 25 °C 2.8 w
dv/dt® Peak diode recovery voltage slope 15 Vins
Tstg Storage temperature
— - -55 to 150 °C
T Operating junction temperature
Notes:
() The value is rated according to Rinj-case and limited by package.
@ pulse width limited by safe operating area.
@) when mounted on a 1-inch? FR-4, 20z Cu board.
@ispO 22.5 A, di /odt400V,MoBRak) AV(sR®ss. V
Table 3: Thermal data
Symbol Parameter Value Unit
Rihj-case Thermal resistance junction-case 0.78 CAN
Rihj-amb® Thermal resistance junction-ambient 45
Notes:
() When mounted on a 1-inch? FR-4, 20z Cu board.
Table 4: Avalanche characteristics
Symbol Parameter Value Unit
[AR® Avalanche current, repetitive or not repetitive 8 A
Eas® Single pulse avalanche energy 810 mJ
Notes:
@ pulse width limited by Tjmax.
@) starting Tj= 25 °C, Ip = IaRr, Vbop = 50 V.
DoclD023354 Rev 2 3/16
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Electrical characteristics

(Tcase = 25 °C unless otherwise specified)

Table 5: Static

Symbol Parameter Test conditions Min. | Typ. | Max. | Unit
Drain-source breakdown _ _
V(Br)DSS voltage Ves=0V,Ip=1mA 650 \
) Ves =0V, Vbs =650 V 1 UA
| Zero gate voltage drain
RS current Ves =0V, Vps =650V, 100 LA
Tease = 125 °C
lgss Gate-body leakage Vps =0V, Ves =25V +100 nA
current
Vestn) | Gate threshold voltage Vbs = Vas, Ib = 250 pA 3 4 5 \%
Rosen | S2liC drain-source on- |/ 15y 1= 145A 0.075 | 0.086 | q
resistance
Table 6: Dynamic
Symbol Parameter Test conditions Min. | Typ. | Max. | Unit
Ciss Input capacitance - 3470 -
Coss Output capacitance Vbs =100V, f=1 MHz, - 82 -
Ves =0V PF
Reverse transfer Gs
Crss . = 7 -
capacitance
Equivalent output
Coen® | capacitance energy - 79 -
related Ves =0V, Vbs = 0 to 520 V pF
Equivalent output
@ - -
Cotn capacitance time related 280
Re Intrinsic gate resistance f=1MHz,Ib=0A - 2 - q
Qg Total gate charge Voo =520V, Ip = 17.5 A, - 82 -
Qgs Gate-source charge Ves = 10 V (see Figure 16: - 18.5 - nC
Qua Gate-drain charge Gate charge test circuit") j 35 ]
Notes:

(@) Energy related is defined as a constant equivalent capacitance giving the same stored energy as Coss When
Vps increases from 0 to 80% Vpss

@ Time related is defined as a constant equivalent capacitance giving the same charging time as Coss when Vps
increases from 0 to 80% Vpss

Table 7: Switching times

Symbol Parameter Test conditions Min. | Typ. | Max. | Unit
t Voltage delay time - 79.5 -
) ge delay Voo = 400 V, Ip = 22.5 A
trv) Voltage rise time Re=4.7q, cs¥ 10V (see - 11 -
. o ns
tiG) Current fall ime Figure 20: "Switching time - 9.3 -
: 3 waveform™)
te(off) Crossing time - 16 -
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Table 8: Source-drain diode

Symbol Parameter Test conditions Min. | Typ. | Max. | Unit
Isp® Source-drain current - 225 | A
oD@ Source-drain current i 90 A
(pulsed)
Vsp® | Forward on voltage Ves=0V,Isp=225A - 1.5 Y,
tr Reverse recovery time Isp = 22.5 A, di/dt = 100 A/ps, - 346 ns
Vop = 100 V (see Figure 17: "
Reverse recovery charge o ) ) - 6 C
Qr y g Test circuit for inductive load a
IRRM Reverse recovery current s.W|tcf:|ng and diode recovery - 35 A
times")
tr Reverse recovery time Isp = 22.5 A, di/dt = 100 A/ps, - 432 ns
Vop = 100 V, T3 = 150 °C (see
Reverse recovery charge , ! L - 8.4 C
Qn y g Figure 17: " Test circuit for a
IRRM Reverse recovery current |n_duct|ve load sv_wtch!.ng and - 39 A
diode recovery times")
Notes:

() The value is rated according to Rihj-case and limited by package.

(@) pulse width is limited by safe operating area.

@) pulse test: pulse duration = 300 ps, duty cycle 1.5%.
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Electrical characteristics

STL45N65M5

2.1 Electrical characteristics (curves)

Figure 2: Safe operating area

GIPG091015N65M5LSOA

(A
is limited by Rpson)

10

10°

107"

Operation in this area

T=150°C
T=25°C
single pulse

107 10°

10' 102 V

10 us

100 ps

1ms

10 ms

os(V)

Figure 3: Thermal impedance
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Figure 4: Output characteristics
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Figure 5: Transfer characteristics
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Figure 6: Gate charge vs gate-source voltage
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Figure 8: Capacitance variations
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Figure 9: Output capacitance stored energy
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Figure 10: Normalized gate threshold voltage
Vs temperature
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Figure 11: Normalized on-resistance vs.
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Figure 12: Drain-source diode forward
characteristics

Figure 13: Normalized V(BR)DSS vs

temperature
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