|

N-channel 55 V, 0.0064 3, 90 A, TO-220
STripFET™ DeepGATE™ Power MOSFET
Features
Type Vbss | Rps(on) max Ip

STP9ON55F4 55V <0.008 © 90 A

m Exceptional dv/dt capability
m Extremely low on-resistance Rpgon)
m 100% avalanche tested

Applications

m Switching applications

Description

This device is an N-channel Power MOSFET
developed using ST’s STripFET™ DeepGATE™

TAB o

TO-220

Figure 1. Internal schematic diagram

technology. The device has a new gate structure D(2, TAB) O
and is specially designed to minimize on-state
resistance to provide superior switching
performance.
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Table 1. Device summary
Order codes Marking Packages Packaging
STP9ON55F4 90N55F4 TO-220 Tube



http://www.st.com

STP90N55F4 Electrical ratings

1 Electrical ratings
Table 2. Absolute maximum ratings
Symbol Parameter Value Unit
Vps Drain-source voltage (Vgg = 0) 55 \
Vas Gate-source voltage +20 Vv
Ip Drain current (continuous) at T¢ =25 °C 20 A
Ip Drain current (continuous) at T¢ = 100 °C 65 A
Ipm ()| Drain current (pulsed) 360 A
Ptor | Total dissipation at T = 25 °C 150 W
Derating factor 1 W/°C
Eas @) Single pulse avalanche energy 290 mJ
Tstg Storage temperature 5510175 o
T Max. operating junction temperature
1. Pulse width limited by safe operating area
2. Starting Tj=25 °C, Ip=32.5 A, Vpp=45V
Table 3. Thermal data
Symbol Parameter Value Unit
Rihj-case | Thermal resistance junction-case max 1 °C/wW
Rini-a | Thermal resistance junction-ambient max 62.5 °C/W
T, g/luarﬁ(r)r;:m lead temperature for soldering 300 °C




Electrical characteristics

STP90N55F4

2 Electrical characteristics

(Tcase = 25 °C unless otherwise specified)

Table 4. On/off states
Symbol Parameter Test conditions Min. | Typ. | Max. |Unit
Drain-source
VeRr)pss | Breakdown voltage Ip =250 pA 55 \'%
(Vas =0)
| Zero gate voltage Vps =55V 1 HA
D .
S5 | Drain current (Vas =0) | Vpg=55V, Te=125°C 100 | pA
Gate-body leakage
| Vegs=+20V 100 nA
GSS | current (Vps=0) a8 =*
Vas(th) | Gate threshold voltage Vps = Vgs, Ip =250 pA 2 4 \'
Static drain-source on
Rbs(on) resistance Vgs=10V,Ip=45A 0.0064 | 0.008 | Q
Table 5. Dynamic
Symbol Parameter Test conditions Min. | Typ. | Max. | Unit
Ciss Input capacitance 4800 pF
Coss | Output capacitance Vps =25V, f=1MHz, - 350 - pF
Vgs =0
Reverse transfer Gs
Crss capacitance 210 pF
Qq Total gate charge Vpp =275V, Ip = 90 A, 90 nC
Qgs Gate-source charge Vgs=10V - 25 - nC
Qgq Gate-drain charge 26 nC
Table 6. Switching times
Symbol Parameter Test conditions Min. | Typ. | Max. | Unit
i . Vpp=275V,Ip=90 A
taon) TL.Jrn (?n delay time Rg=4.7QVgg=10V i 20 i ns
t Rise time 60 ns
Vpp=275V,Ip=90A,
tyor | Turn-off-delay time RDD_ 470V D —10V 55 ns
t Fall time G miin res T 30 ns




STP90N55F4 Electrical characteristics

Table 7. Source drain diode
Symbol Parameter Test conditions Min. | Typ. | Max | Unit
Isp Source-drain current 90 A
Ispm () | Source-drain current (pulsed) 360 A
Vsp () | Forward on voltage Isp=90A,Vgs=0 - 1.5 \Y%
lsp=90A,Vpp=44V
tr Reverse recovery time dSi/E::it — 100 A/DZ 50 ns
Qy Reverse recovery charge T - 1_5 0°C HS, - 105 nC
IRRM Reverse recovery current I 4 A

1. Pulse width limited by safe operating area.

2. Pulsed: Pulse duration = 300 ps, duty cycle 1.5%



Electrical characteristics STP90N55F4

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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