onsemi

MOSFET - N-Channel, QFET
900 V, 4.0 A, 4.2 Q

FQP4N90C, FQPF4N90C

Description

This N—Channel enhancement mode power MOSFET is produced
using onsemi’s proprietary planar stripe and DMOS technology. This
advanced MOSFET technology has been especially tailored to reduce
on-state resistance, and to provide superior switching performance
and high avalanche energy strength. These devices are suitable for
switched mode power supplies, active power factor correction (PFC),
and electronic lamp ballasts.

Features

* 4.0 A, 900V, Rpg(on) = 4.2 Q (Max.) @ Vgs =10 V, Ip = 2.0 A
® Low Gate Charge (Typ. 17 nC)

® Low Crss (Typ. 5.6 pF)

® 100% Avalanche Tested
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FQP4N90C, FQPF4AN90C

ABSOLUTE MAXIMUM RATINGS (T = 25°C, unless otherwise noted)

Symbol Parameter FQP4N90C FQPF4N90C Unit
Vpss Drain—-Source Voltage 900 \Y
Ip Drain Current - Continuous (T¢ = 25°C) 4 4* A

- Continuous (T¢ = 100°C) 2.3 2.3*

Ipm Drain Current - Pulsed (Note 1) 16 16* A
Vass Gate-Source Voltage +30 \Y
Eas Single Pulsed Avalanche Energy (Note 2) 570 mdJ
AR Avalanche Current (Note 1) 4 A
Ear Repetitive Avalanche Energy (Note 1) 14 md

dv/dt Peak Diode Recovery dv/dt (Note 3) 4.5 V/ns
Pp Power Dissipation (Tc =25°C) 140 47 w

- Derate above 25°C 1.12 0.38 W/°C
Ty, Tstg | Operating and Storage Temperature Range -55to +150 °C
T Maximum Lead Temperature for Soldering, 1/8” from Case for 5 Seconds 300 °C

Stresses exceeding those listed in the Maximum Ratings table may damage the device. If any of these limits are exceeded, device functionality
should not be assumed, damage may occur and reliability may be affected.

*Drain current limited by maximum junction temperature.

1. Repetitive rating: pulse-width limited by maximum junction temperature.

2. L=67mH, las =4 A, Vpp =50V, Rg =25 Q, starting Ty = 25°C.

3. Igp =4 A, di/dt <200 A/us, Vpp =< BVpgs, starting T = 25°C.

THERMAL CHARACTERISTICS

Symbol Parameter FQP4N90C FQPF4N90C Unit
Redc Thermal Resistance, Junction-to-Case, Max. 0.89 2.66 °C/W
Rocs Thermal Resistance, Case-to-Sink, Max. 0.5 - °C/wW
Roua Thermal Resistance, Junction-to—Ambient, Max. 62.5 62.5 °C/W
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FQP4N90C, FQPF4AN90C

ELECTRICAL CHARACTERISTICS (T¢ = 25°C unless otherwise noted)

Symbol Parameter | Test Conditions | Min | Typ | Max | Unit |
OFF CHARACTERISTICS
BVpss Drain-Source Breakdown Voltage Vgs =0V, Ip =250 uA 900 - - \
ABVpgs/ | Breakdown Voltage Temperature Ip = 250 A, Referenced to 25°C - 1.05 - V/°C
ATy Coefficient
Ipss Zero Gate Voltage Drain Current Vps=900V,Vgs=0V - - 10 uA
Vps =720V, Tg=125°C - - 100
lgssk Gate-Body Leakage Current, Forward Vgs=30V,Vpg=0V - - 100 nA
lgssr Gate-Body Leakage Current, Reverse | Vgs=-30V,Vpg=0V - - -100 nA
ON CHARACTERISTICS
VGs(th) Gate Threshold Voltage Vps = Vgs, Ip = 250 pA 3.0 - 5.0 \Y
Rbs(on) Static Drain-Source On-Resistance Vgs=10V,Ip=2A - 3.5 4.2
OrFs Forward Transconductance Vps=50V,Ip=2A - 5 - S
DYNAMIC CHARACTERISTICS
Ciss Input Capacitance Vps=25V,Vgg=0V,f=1MHz - 740 960 pF
Coss Output Capacitance - 65 85 pF
Crss Reverse Transfer Capacitance - 5.6 7.3 pF
SWITCHING CHARACTERISTICS
td(on) Turn-On Delay Time Vpp=450V,Ip=4 A, Rg=25Q - 25 60 ns
t Turn-On Rise Time (Note 4) - 50 110 ns
td(off) Turn-Off Delay Time - 40 90 ns
t Turn-Off Fall Time - 35 80 ns
Qq Total Gate Charge 2/'\?;;3)20 V,Ip=4A Vgg=10V - 17 22 nC
Qgs Gate-Source Charge - 4.5 - nC
Qg Gate-Drain Charge - 7.5 - nC
DRAIN-SOURCE DIODE CHARACTERISTICS AND MAXIMUM RATINGS
Is Maximum Continuous Drain-Source Diode Forward Current - - 4 A
Ism Maximum Pulsed Drain-Source Diode Forward Current - - 16 A
Vsp Drain—-Source Diode Forward Voltage Vgs=0V,Igp=4A - - 1.4 \%
tr Reverse Recovery Time Vgs =0V, Igp=4A, dlg/dt = 100 Alus - 450 - ns
Q Reverse Recovery Charge - 3.5 - uC

Product parametric performance is indicated in the Electrical Characteristics for the listed test conditions, unless otherwise noted. Product
performance may not be indicated by the Electrical Characteristics if operated under different conditions.
4. Essentially independent of operating temperature.
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FQP4N90C, FQPF4N90C

TYPICAL CHARACTERISTICS
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BVpgss, (Normalized) Drain-Source

Ip, Drain Current (A)

Ip, Drain Current (A)

FQP4N90C, FQPF4N90C

TYPICAL CHARACTERISTICS (CONTINUED)

1.2

g 11 —
8
S
>
c /
= 10
[} /
: =
o e
@ 09 7 -
*NOTES:
1.Vgg=0V
2. 1p = 250 pA
08 p=oH
100  -50 0 50 100 150 200

Ty, Junction Temperature (°C)

Figure 7. Breakdown Voltage Variation vs.
Temperature

102

A is Limited by Rps(on)

107

100 e L LSS =
10—1 *NOTES:
1. Tc=25°C
2.Ty=150°C
10-2 3. Single Pulse
100 101 102 103

Vps, Drain-Source Voltage (V)
Figure 9. Maximum Safe Operating Area for

FQP4N90C
5
4
3 T~
\\
2 ™~
\\
’
0
25 50 75 100 125 150

Tg, Case Temperature (°C)

Figure 11. Maximum Drain Current vs.
Case Temperature

3.0

2.5

/

[0]

)

>3

o

N

<

© O

= O

S5 //,///

el

8315

ST S

Ed pd

§o1-0 7

= *NOTES:

S —

1 0.5 1.Vgg=10V

& 00 2.Ip=20A
-100  -50 0 50 100 150 200

Ty, Junction Temperature (°C)

Figure 8. On-Resistance Variation vs. Temperature

102
Operation in This Area ==
i is Limited by Rps(on) -——|1 :)Il,llg:
< 101”----- 1 ‘---1‘(-)(;”.I
< =100 us
= = 1ms
2 MATT0Oms I
8 100%{“0 ms I~
C
I bC -
S i mn ]
_é 10-1 *NOTES: N
1. Tc=25°C
2.Ty=150°C
10-2 3. Single Pulse
100 101 102 103

Vps, Drain-Source Voltage (V)

Figure 10. Maximum Safe Operating Area for
FQPF4N90C

www.onsemi.com

5


http://www.onsemi.com/

Zgyc(t), Thermal Response (°C/W)

Zgyc(t), Thermal Response (°C/W)

FQP4N90C, FQPF4N90C

TYPICAL CHARACTERISTICS (CONTINUED)
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FQP4N90C, FQPF4AN90C
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FQP4N90C, FQPF4AN90C
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