Advanced Power MOSFET

IRFS634A

FEATURES

Lower Leakage Current :
Lower Rpgon;

Avalanche Rugged Technology
Rugged Gate Oxide Technology
Lower Input Capacitance
Improved Gate Charge
Extended Safe Operating Area

10 pA (Max.) @ Vpg =250V
0.327 Q (Typ.)

Absolute Maximum Ratings

BVDSS

Ros

on)

250 V
0.45 Q

TO-220F

1.Gate 2. Drain 3. Source

Symbol Characteristic Value Units
Vpss Drain-to-Source Voltage 250 \i
| Continuous Drain Current (T;=25°C) 5.8 A
P Continuous Drain Current (T.=100°C) 37
Iom Drain Current-Pulsed (@) 32 A
Vas Gate-to-Source Voltage +30 \'
Eas Single Pulsed Avalanche Energy ® 210 mJ
lar Avalanche Current Q 58 A
Ear Repetitive Avalanche Energy Q 3.8 mJ
dv/dt Peak Diode Recovery dv/dt €] 4.8 V/ns
Total Power Dissipation (T.=25°C) 38 w
Po Linear Derating Factor 0.3 w/°c
Operating Junction and
Ty Tere -55 to +150
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
R guc Junction-to-Case - 3.29 oW
R oun Junction-to-Ambient - 62.5
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Electrical Characteristics (T.=25°C unless otherwise specified)

Symbol Characteristic Min.| Typ. | Max.| Units Test Condition
BVpss | Drain-Source Breakdown Voltage | 250 | -- -- V | Vgg=0V,|;=2501A
ABV/AT, | Breakdown Voltage Temp. Coeff. | - |0.29| - | v/°C|,=2500A  See Fig 7
Vasi | Gate Threshold Voltage 20| - lao]| v | Vps=5V,,=250uA
| Gate-Source Leakage , Forward - | - J100] . Vgs=30V
ess Gate-Source Leakage, Reverse - - |-100 Vgs=-30V
. |l - |10 V=250V
Ioss Drain-to-Source Leakage Current ~ 700 nA Voum200V,T=125°C
R Static Drain-Source 0.45 V10V 1.2 9A ®
bSeM | On-State Resistance I Q gsm DT
s Forward Transconductance - |541] - U | Vpg=40V,I5=2.9A ®
Ciss Input Capacitance - | 730 | 950
- V=0V, V=25V f =1MHz
Coss Output Capacitance - | 110|130 | pF .
- See Fig 5
Cres Reverse Transfer Capacitance - | 50 | 60
t Turn-On Delay Time - | 13| 40
don — Y Vpp=125V,1p=8.1A,
t Rise Time - 1141 40
- ns | Re=120
tacot Turn-Off Delay Time - | 53 | 120 See Fig 13
ee Fi
i, | Fal Time - |21 [ s0 J ®06
Qq Total Gate Charge - | 30 | 40 Vpg=200V,Vge=10V,
Qqs Gate-Source Charge - |58 - | nC|[I,=8.1A 6
Q Gate-Drain(“Miller”) Charge - |135] - See Fig 6 & Fig 12 ®

Source-Drain Diode Ratings and Characteristics

Symbol Characteristic Min. | Typ. | Max.|Units Test Condition
Is Continuous Source Current - - |58 A Integral reverse pn-diode
lsm Pulsed-Source Current ol - - | 32 in the MOSFET
Vgp Diode Forward Voltage @ - - 15| V | T,=25°C ,13=5.8AV4s=0V
ty Reverse Recovery Time - 190 | -- ns | T,=25°C,|.=8.1A
Q, Reverse Recovery Charge - |128] -- nGC | di/dt=100A/us ®
Notes ;

() Repetitive Rating : Pulse Width Limited by Maximum Junction Temperature

® L=10mH, 1,(=5.8A, V,=50V, Rg=27Q, Starting T,=25°C

@ Iy, <8.1A, di/dt <210A/ps, Vyp <BVpe, Starting T,=25°C
(@ Pulse Test : Pulse Width = 250 ps, Duty Cycle <2%

(® Essentially Independent of Operating Temperature
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(Normalized)

BVvDSS ’

& Fig 7. Breakdown Voltage vs. Temperature Fig 8. On-Resistance vs. Temperature
512 _ _ _ _ _ _ _ _ _ o 3.0 . . . . - - - - -
g :
2 5T
o T B o2sk
5 N i
9 1ap N o L
~ —
3 o | 2.0F
) £ o
< g e} L
o 10 29,
8 T g ol
9 s 3 L
5 R
¢ @ g T
5 o9 @ Notes : o o +
S Lg=0V o 0.5k
a 2. % =250 pA
0.8 i i i i i i i i i 0.0 i i i i i i
=15 -0 25 0 25 50 5 100 125 150 175 =15 -0 25 0 25 50 5
1) , Juction Tawperature [ o] T, , Jaction Tavpersture
Fig 9. Max. Safe Operating Area Fig 10. Max. Drain Current vs. Case Temperature
g 0 0 6
=2 / is Tmited by Rpd o) - s
s - s
o o
I 100 s I .
o H IS
ja} ja}
@] @]
5 st
1 1
g g
a a
N < zf
[a] [a]
=] =
1
10*2 i i i1 ial i 1 L4 ia 1 1 i 0 I I I 1 I 1
1P 10 12 25 50 75 100
VDS , Drain-Source Voltage [V] T, , Case Tarperature
Fig 11. Thermal Response
o A
5]
2 |
O
& 100 -
Q E
7 = —
— [ R res ‘1 :
g = : s 1| By 0 (8073229 °C/W Mak.
o :a_séi________——ff"ff—f _i2.|Duty Facter| D=t /t,
c
< I
o 5 L £, *-
e slnglé pg%s 2. - B ts —.I
1072 MY MR T M N ETT M ETET] b3 1l M EEET

[ I

175

1075 1074 1073

1072

107t

t, , Square Wave Pulse Duration

1

10°
[sec]

10!




POWHR MOSHIT IRFS634A

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

Ry
ANV QO out 0\ I
Voo
(0.5rated Vpg)
DUT
Vin i
10V ‘
o
O [ty ™
Fig 14. Unclamped Inductive Switching Test Circuit & Waveforms
L 1 BVpss
T E AS™ A7 LL 1 AS TTIITTTTTTTTTTT
Vis /T ? BVoss = Voo
Vary {, to obtain é;\o I BVpss
required peak I 0 Ing
=C = Vg IO
DUT
Vop ) Vps (D)
Lov |
jt—— «, —m|  Time




N-CHANNEL
POWERMO SFET

IRFS634A

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