l STD5N95K5, STF5N95KS,

Yixin

STP5N95KS5, STUSN95KS

N-channel 950 V, 2 Q typ., 3.5 A MDmesh™ K5
Power MOSFETs in DPAK, TO-220FP, TO-220 and IPAK
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Datasheet - production data

Figure 1: Internal schematic diagram
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Features

Order code Vbs Rbs(on) max. Ip Ptot

STD5N95K5 70W

STF5N95K5 25W
950 V 250 35A

STP5N95K5 70W

STU5N95K5 70W

. Industry’s lowest Rps(on) X area

e Industry’s best FoM (figure of merit)

e Ultra-low gate charge

. 100% avalanche tested

e  Zener-protected

Applications

e  Switching applications

Description

These very high voltage N-channel Power
MOSFETSs are designed using MDmesh™ K5
technology based on an innovative proprietary
vertical structure. The result is a dramatic
reduction in on-resistance and ultra-low gate
charge for applications requiring superior power
density and high efficiency.

Table 1: Device summary

Order code Marking Package Packing
STD5N95K5 DPAK Tape and reel
STF5N95K5 TO-220FP

5N95K5
STP5N95K5 TO-220 Tube
STUSN95K5 IPAK




STD5N95KS5, STFSN95KS5, STPSNI95SKS,
STU5N95K5

Electrical ratings

1

Electrical ratings

Table 2: Absolute maximum ratings

Value
Symbol Parameter o Unit
DPAK, TO-220, TO-220FP
IPAK
Vaes Gate-source voltage +30 \%
Io Drain current (continuous) at Tc = 25 °C 35 3.5 A
Ip Drain current (continuous) at Tc = 100 °C 2.2 2.2 A
lom@ | Drain current pulsed 14 A
Pror Total dissipation at Tc =25 °C 70 25 w
dv/dt ¥ | Peak diode recovery voltage slope 4.5 Vins
dv/dt @ | MOSFET dv/dt ruggedness 50 Vins
Insulation withstand voltage (RMS) from all three
Viso leads to external heat sink (t=1 s; Tc=25 °C) 2500 v
Tj Operating junction temperature range
' perane) P 9 -55 to 150 °C
Tstg Storage temperature range
Notes:
(MLimited by maximum junction temperature.
@Pulse width limited by safe operating area.
@)1sp < 3.5 A, di/dt < 100 Alps, Vbs (peak) < V(BRr)DSS
“Vps <640V
Table 3: Thermal data
Value
Symbol Parameter Unit
DPAK | TO-220FP | TO-220 ’ IPAK
Rinjcase | Thermal resistance junction-case 147 |5 1.47 °C/W
Rth-amb | Thermal resistance junction-ambient 62.5 100 °C/W
Rinjpeb (| Thermal resistance junction-pcb 50 ‘ °C/W
Notes:
(When mounted on 1 inch? FR-4, 2 Oz copper board
Table 4: Avalanche characteristics
Symbol Parameter Value Unit
| Avalanche current, repetitive or not repetitive 1 A
AR (pulse width limited by Timax)
Exs Single pulse avalanche energy 70 mJ

(starting Tj = 25 °C, Ip = Iar, Voo = 50 V)




Electrical characteristics

STD5N95KS5, STFSN95KS5, STPSN95KS,

STU5N95K5
2 Electrical characteristics
Tc =25 °C unless otherwise specified
Table 5: On/off-state
Symbol Parameter Test conditions Min. | Typ. | Max. | Unit
V@eRrpss | Drain-source breakdown voltage | Ves =0V, Ip =1 mA 950 \%
Vbs =950V, Ves =0V 1 MA
Ipss Zero gate voltage drain current Vps =950V, Ves =0V 50 A
Tc = 125 °C(" H
less Gate body leakage current Ves =120V, Vps =0V 10 MA
VGs(th) Gate threshold voltage Vps = Vas, Ip = 100 pA 3 4 5 \%
Rpbsen) | Static drain-source on-resistance | Ves=10V,Ib=1.5A 2.5 Q
Notes:
()Defined by design, not subject to production test.
Table 6: Dynamic
Symbol Parameter Test conditions Min. | Typ. | Max. | Unit
Ciss Input capacitance - 220 - pF
. Vps =100V, f=1 MHz,
Coss Output capacitance Ves =0V - 17 - pF
Crss Reverse transfer capacitance - 1 - pF
Cott? Equivalent capacitance time ) 30 ) oF
related Ves =0V,
i i Vps =0to 760 V
Coten? Equivalent capacitance energy ) 1 ) oF
related
Rg Intrinsic gate resistance f =1 MHz open drain - 17 - Q
Qg Total gate charge Vob =760V, Ib=35A - 12.5 - nC
Qgs Gate-source charge Ves= 10V - 2 - nC
Qgqd Gate-drain charge - 10 - nC
Notes:

(Cor) is a constant capacitance value that gives the same charging time as Coss while Vps is rising from 0 to

80% Vpss.

@Coer) is a constant capacitance value that gives the same stored energy as Coss While Vps is rising from 0 to

80% Vpss.




STD5N95KS5, STFSN95KS5, STPSNI95SKS,

Electrical characteristics

STU5N95K5
Table 7: Switching times
Symbol Parameter Test conditions Min. | Typ. | Max. | Unit
td(on) Turn-on delay time Vop=475V, Ip =175 A, - 12 - ns
tr Rise time Re=4.7Q - 16 - ns
- Ves =10V
ta(off) Turn-off delay time - 32 - ns
t Fall time - 25 - ns
Table 8: Source-drain diode
Symbol Parameter Test conditions Min. | Typ. | Max. | Unit
Isp Source-drain current - 3.5 A
lsou Source-drain current ) 14 A
(pulsed)

Vsp(” | Forward on voltage Isp=3.5A,Ves=0V - 1.5 \%
ter Reverse recovery time Iso = 3.5 A, di/dt = 100 A/ps, - 330 ns
Qrr Reverse recovery charge Voo =60V - 2.2 puC
IRRM Reverse recovery current - 13 A
tre Reverse recovery time Iso = 3.5 A, di/dt =100 Alys, | - | 525 ns
Qrr Reverse recovery charge Voo =60V, Tj=150 °C - 3.2 ucC
IRRM Reverse recovery current - 12 A

Notes:
(MPulsed: pulse duration = 300 ps, duty cycle 1.5%
Table 9: Gate-source Zener diode
Symbol Parameter Test conditions Min | Typ. | Max | Unit
V @Rrigso | Gate-source breakdown voltage lecs=+1mA, Ip=0A 30 - - \

The built-in back-to-back Zener diodes are specifically designed to enhance the ESD
performance of the device. The Zener voltage facilitates efficient and cost-effective device
integrity protection,thus eliminating the need for additional external componentry.




Electrical characteristics STD5N95K5, STF5N95K5, STP5N95KS5,

STU5N95K5
2.1 Electrical characteristics (curves)

Figure 2: Safe operating area for DPAK and IPAK Figure 3: Thermal impedance for DPAK and IPAK
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Figure 4: Safe operating area for TO-220FP Figure 5: Thermal impedance for TO-220FP
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