Advanced Power MOSFET IRFS520A

FEATURES
BVpss = 100V
B Avalanche Rugged Technology R = 020
B Rugged Gate Oxide Technology DS(on) = *-
B Lower Input C it —
put Capacitance ID = 72A
B Improved Gate Charge
B Extended Safe Operating Area
0 ; TO-220F
B 175°C Operating Temperature
B Lower Leakage Current : 10 LA (Max.) @ Vps = 100V
B Lower Rpgpony : 0.155Q (Typ.)
1.Gate 2. Drain 3. Source

Absolute Maximum Ratings

Symbol Characteristic Value Units
Vpss Drain-to-Source Voltage 100 \
| Continuous Drain Current (T;=25°C) 7.2 A
° Continuous Drain Current (T-=100 °C) 5.1
lom Drain Current-Pulsed @] 37 A
Vas Gate-to-Source Voltage 20 \Y
Eas Single Pulsed Avalanche Energy ® 104 mJ
IAR Avalanche Current (O] 7.2 A
Ear Repetitive Avalanche Energy a 2.8 mJ
dv/dt Peak Diode Recovery dv/dt (€] 6.5 Vins
Total Power Dissipation (T:=25°C) 28 w
Po Linear Derating Factor 0.19 W/ c
Operating Junction and
Ty, Tste -55 to +175
Storage Temperature Range .
Maximum Lead Temp. for Soldering ¢
T Purposes, 1/8” from case for 5-seconds 300
Thermal Resistance
Symbol Characteristic Typ. Max. Units
RgJc Junction-to-Case - 5.4 A
Roua Junction-to-Ambient -- 62.5
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IRFS520A POWER MOSFET

Electrical Characteristics (T.=25°c unless otherwise specified)

Symbol Characteristic Min.| Typ. | Max.|Units Test Condition
BVbss | Drain-Source Breakdown Voltage | 100| - | - | V| Vgs=0V,Ip=250 1 A
ABV/AT, | Breakdown Voltage Temp. Coeff. | — |0.12| - | vrc|1,=2500 A See Fig 7
Vesiny | Gate Threshold Voltage 20| - |40 | V [ Vps=5V,1p=2501 A
s Gate-Source Leakage , Forward = | - 1100] V=20V
Gate-Source Leakage, Reverse -- - 1-100 Vgs=-20V
- - 10 Vps=100V
Ipss Drain-to-Source Leakage Current ~ ~ 100 LA Vos=BOV.To=150'C

Static Drain-Source

R S ) Q | Vgg=10V,I5=3.6A ®
pSom) On-State Resistance 0.2 s P

Is Forward Transconductance - | 62| - O Vps=40V,15,=3.6A ®
Ciss | Input Capacitance - | 370 | 480
, Ves=0V,Vps=25V,f =IMHz
Coss | Output Capacitance - [ 95 | 110 pF .
- See Fig 5
Crss Reverse Transfer Capacitance - | 38 | 45
tyony | Turn-On Delay Time - |14 | 40
—— Vpp=50V,15=9.2A,
t; Rise Time - |14 | 40
t Turn-Off Delay Ti 36 | 90 | ™ | R
d(off) urn- elay Time - .
See Fig 13 0]
t Fall Time -- 28 | 70 9 ©
Qq Total Gate Charge - |16 | 22 Vps=80V,Vgg=10V,
Qqs Gate-Source Charge - |27 | - | nC |Ip=9.2A
Qgq Gate-Drain(“Miller”) Charge - |78 - See Fig 6 & Fig 12 A0

Source-Drain Diode Ratings and Characteristics

Symbol Characteristic Min. [ Typ. [ Max.|Units Test Condition
Is Continuous Source Current -- - | 7.2 A Integral reverse pn-diode
Ism Pulsed-Source Current Q| - - | 37 in the MOSFET
Vsp Diode Forward Voltage O - - | 15| V | T,=25°Clg=7.2A,V5s=0V
t Reverse Recovery Time - |98 | -- ns | T,=25°CGl=9.2A
Q. Reverse Recovery Charge - 1034 - | rC | dig/dt=100A/us ®
Notes ;

(D Repetitive Rating : Pulse Width Limited by Maximum Junction Temperature
® L=3mH, I,4=7.2A, V=25V, R;=27Q2 , Starting T,=25C

@ l5p< 9.2A, di/dt< 300A/us, Vpp< BVpgs, Starting T,=25°C

@ Pulse Test : Pulse Width = 250ys, Duty Cycle < 2%

(® Essentially Independent of Operating Temperature
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Fig 1. Output Characteristics
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Fig 5. Capacitance vs. Drain-Source Voltage
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Fig 2. Transfer Characteristics
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Fig 4. Source-Drain Diode Forward Voltage
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Fig 6. Gate Charge vs. Gate-Source Voltage
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IRFS520A POWER MOSFET
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Fig 7. Breakdown Voltage vs. Temperature Fig 8. On-Resistance vs. Temperature
1.2 3.0
: : 8 2.5
B et S = +
73
o 8 20}
g
N A
F70] SR 2§ 1s|
L 88 1of ‘
0.9 e @ Notes a?% S TS S @ Notes :
: : : : : : : LV =0V & osl R L.V =10V
2.1,=250pA ’ : : : : : j j 2.1, =4.6A
0.8 1 1 1 1 1 1 1 1 1 1 0.0 1 1 1 1 1 1 1 1 1 1
=75 =50 25 0 25 50 75 100 125 150 175 200 -5 50 -5 0 25 50 s 100 125 150 175 200
T, , Junction Terperature [C] T, , Junction Tenperature [C]
Fig 9. Max. Safe Operating Area Fig 10. Max. Drain Current vs. Case Temperature
‘ 8
17 Cperation in This Area
is Limited by R .1 o)
i < 2 .l
/ T Sae "4 100 us 6
// R \\ 1ms 2
10 = e g
{8 Tooms TN é Ak
D\ J¢
o @ totes : ™ el
1. Tc =25°C
2. T, = 175 °C
3. Single Pulse
1071 0 1 1 1 1 1
1P 10t 107 25 50 75 100 125 150 15
Vs + Drain-Scurce Voltage [V] T, , Case Terperatire [C]
Fig 11. Thermal Response
0 F
" F |
o - —
[¢] L
Q, FD=0.5
0 [
0]
% 100 po.
— F
g Eo 1_——_/ @ NoFes H
$ ;O o5 IA‘ZBJC(t)ZSA C/W Max.
<
B

—/ +
/ 2. Duty Factor, D=t /t,
- 1 F
. / 3+ Tou=Te=Pou " Zgac (V)

5 S AN
v% single pulse -t I‘_
N t; -al
1072 - R AT R MR AT M AT R A AT
107° 1074 1073 1072 107t 10° 10!

. + Square Wave Pulse Duration [sec]




POWER MOSFET IRFS520A

Fig 12. Gate Charge Test Circuit & Waveform
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Fig 13. Resistive Switching Test Circuit & Waveforms
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IRFS520A POWER MOSFET

Fig 15. Peak Diode Recovery dv/dt Test Circuit & Waveforms
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