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Yixin STW9IO0NF20

N-channel 200 V, 0.019 3, 83 A, TO-247
low gate charge STripFET™ Power MOSFET

Features

Rps(on)

Type Vbss max

STW9I0NF20 200V <0.023 Q 83 A

m Exceptional dv/dt capability
m Low gate charge
m 100% Avalanche tested

Application

m Switching applications

Description

This Power MOSFET series realized with
STMicroelectronics unique STripFET™ process D(2) o
has specifically been designed to minimize input
capacitance and gate charge. It is therefore
suitable as primary switch in advanced high-
efficiency isolated DC-DC converters

Figure 1. Internal schematic diagram
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Table 1. Device summary

Order code Marking Package Packaging
STW90NF20 90NF20 TO-247 Tube
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STW90NF20

Electrical ratings

Electrical ratings

Table 1.  Absolute maximum ratings
Symbol Parameter Value Unit
Vps Drain-source voltage (Vgg = 0) 200 \'%
Vas Gate-source voltage +20 \'
Ip Drain current (continuous) at T¢ =25 °C 83 A
Ip Drain current (continuous) at T¢ = 100 °C 52 A
IDM(” Drain current (pulsed) 332 A
Derating factor 24 W/°C
Prot Total dissipation at T = 25 °C 300 W
dv/dt @ | Peak diode recovery voltage slope 15 V/ins
N L
1. Pulse width limited by safe operating area
2. lgp < 83A,di/dt < 400 Alus, Vpp < 80% V(gRrypss
Table2. Thermal resistance
Symbol Parameter Value Unit
Rinj-case | Thermal resistance junction-case max 0.42 °C/W
Rthj-amb | Thermal resistance junction-ambient max 50 °C/W
T, ‘I\)/Iuar}()icr)nstém lead temperature for soldering 300 °c
Table 3. Avalanche characteristics
Symbol Parameter Max value Unit
" Avalanche Cu_rre_nt, repetitive or not-repetitive 83 A
(pulse width limited by T; max)
Eas Single pulse avalanche energy 400 mJ

(starting TJ =25 °C, lD = lAR! VDD =50V)




Electrical characteristics STWI0NF20

2 Electrical characteristics

(Tcase = 25 °C unless otherwise specified)

Table 4. On/off states

Symbol Parameter Test conditions Min. | Typ. | Max. | Unit
Drain-source breakdown

V(BR)DSS Voltage ID =1mA, VGS =0 200 \Y
| Zero gate voltage drain Vps = Max rating, 1 pA
DSS | current (Vgg = 0) Vps = Max rating @125 °C 10 HA

Gate body leakage current
lass yleakage cd Vpg = +20 V +100 | nA
(Vbs =0)
Vasn) | Gate threshold voltage Vps = Vgs, Ip =250 pA 2 3 4 \
Static drain-source on
Rbs(on) resistance Vgs= 10V, [p=45 A 0.018 | 0.023 Q
Table 5. Dynamic
Symbol Parameter Test conditions Min. | Typ. Max. | Unit
g'" | Forward transconductance |Vpg=15V Ip=45A 40 S
Ciss Input capacitance 5736 F
c Output capacitance Vps =25V, f=1MHz, 1106 EF
COSS Reverse Transfer Vgs=0 196 E
rss Capacitance P
Equivalent output _ _

Coss eq.?! capacitance Vbs =010 160 V. Vas = 0 687 PF
Rg Intrinsic gate resistance f =1 MHz open drain 1.7 Q
Qg | Total gate charge Vpp=160V, Ip=83 A, 164 nC
Qgs Gate-source charge Vgs=10V 46 nC
di Gate-drain charge 72 nC

Pulsed: pulse duration = 300ps, duty cycle 1.5%

2. Cogs g, is defined as a constant equivalent capacitance giving the same charging time as Cygs When Vpg
increases from 0 to 80% Vpgs
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Electrical characteristics

Table 6. Switching times
Symbol Parameter Test conditions Min. | Typ. | Max. | Unit
t } .
d(ton) ;urn on delay time Vpp =100V, Ip = 41.5 A 12:;18 ns
ise ti
' lsetime Rg=4.7Q Vgg=10V, ne
taefn | Turn-off delay time 148 ns
t; Fall time 142 ns
Table 7. Source drain diode
Symbol Parameter Test conditions Min. | Typ. | Max. | Unit
Isp Source-drain current 83 A
Ispm'™ | Source-drain current (pulsed) 332 | A
Vgp® | Forward on voltage Isp=83A,Vgs=0 16 | V
by Reverse recovery time Isp=83AVpp=100V 200 ns
Qy Reverse recovery charge di/dt = 100 A/us 1.6 pC
lRRM Reverse recovery current 16 A
tr Reverse recovery time Isp =83 A, Vpp =100 V 235 ns
Qy Reverse recovery charge di/dt = 100 A/ps 2.2 pC
lRRM Reverse recovery current Tj=150°C 18 A

1. Pulse with limited by maximum temperature

2. Pulsed: pulse duration = 300ps, duty cycle 1.5%
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2.1 Electrical characteristics (curves)
Figure 2. Safe operating area Figure 3. Thermal impedance
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Figure 4. Output characteristics Figure 5. Transfer characteristics
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Figure 6. Normalized BVpgg vs temperature Figure 7.  Static drain-source on resistance
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