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Standard Power MOSFETs
File Number 1576 IRF610, IRF611, IRF612, IRF613

Power MOS Field-Effect Transistors

N_Channe| Enhancement_Mode N-CHANNEL ENHANCEMENT MODE

Power Field-Effect Transistors o
2.0A and 2.5A, 150V-200V )
ros(on) =1.56Qand 24 Q

. Features: 6
B SOA is power-dissipation limited
8 Nanosecond switching speeds
B Linear transfer characteristics C
® High input impedance
8 Majority carrier device f2c8-3a71

TERMINAL DIAGRAM
The IRF610, IRF611, IRF612 and IRF613 are
n-channel enhancement-mode silicon-gate power field- TERMINAL DESIGNATION
effect transistors designed for applications such as switch-
ing regulators, switching converters, motor drivers, relay T SOuRcE
drivers, and drivers for high-power bipolar switching tran- ORAIN ::_%
. e . . — DRAIN
sistors requiring high speed and low gate-drive power. (FLANGE} O T R
These types can be operated directly from integrated —
circuits. :?
. TOP VIEW GATE
The IRF-types are supplied in the JEDEC TO-220AB plastic 92¢5-30820
package. '
JEDEC TO-220AB
Absolute Maximum Ratings
Parameter IRF610 IRF611 {RF612 IRF613 Units

Vps Drain - Source Voltage 200 150 200 150 v

VoGR Drain - Gate Voltage (Rgs = 20K} © 200 150 200 150 v

Ip@ T¢ = 256°C  Conunuous Drain Curcent 2.5 2.5 2.0 20 A

Ip@ Te  100°C Conunuaus Drain Current 1.5 1.5 1.25 125 A

Iom Pulsed Dra'n Current 10 10 80 80 A

Vgs. Gate Source Voltage +20 v

Pp @ Tg = 25°C  Max. Power Dissipation 20 (See Fig 14} w

Linear Derating Factor 016 {See Fig. 14) w/oC
m tnductive Current, Clamped {See Fig. 15 and 16} L = 100uH A
10 ] 10 | 8.0 | 80
e Storsge Tempersuar Range ~55 10 150 °c
Lead Te 300 {0 063 n. {1 6mm) from case for 10s) °C
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IRF610, IRF611, IRF612, IRF613

Electrical Characteristics @T¢ = 25°C (Unless Otherwise Specified)

Parameter Type Min | Typ | Max. | unis Test Canditions
BVpsy Dran - Source Breakdown Voltage IRF10 | . _ - v Vs = OV
IRF612
1RF611 _ .
wee1a | 150 - v Ip = 2504A
VGSqihy Gate Threshold Voltage ALL 2.0 - 40 v Vps = Vgs. Ip = 250kA
Igsg _ Gate Source Leakage Farward ALL - —- | so0 nA Vgs = 20V
. igss  Gate-Source Leakage Reverse ALL -~ - |-500 nA Vgs = 20V
Ipss  Zerc Gate Voltage Drain Current ALL - — 250 »A Vps = Max Rsting. Vgg = OV
- - J1woo| pA Vg = Max Ratingx 0 8,Vgg = OV, T¢ = 125°C
Ipjory  On State Drain Curtent @ :::g:t‘) 25 _ _ A .
- Vs ? 'pton) * Rostont max. Vas = 10V
RE612 | 5 o _ _ a
IRF613
Rpsion) S1atic Drain Source On State IRF610 _
Resistance @ IRF611 toj1s) @ Ve« 1OV.Io - 1268
IRF612 15 | 24 u Gs = %o
IAF613 -
g1 Forward Transconductance (&7 ALL o8 |13 st Vps? 'Diont * PDSton max - 'p = 1 254
C,ss _ Input Capactance ALL - 135 | 150 of VGs - OV.Vpg =« 25V.1 - 1 OMHr
Cpss  Output Capacitance ALL - 60 80 pF See Fig 10
Crss R.verse Transfer Capacitance ALL - 16 25 pF
tgions _ Tutn On Delay Time Al - 8o s ns Vpp = 05BVpgg. Ip = 1 25A.2, = 508
I, Rise Time ALL - 15 | 25 ns SeeFig 17
tgioff) Turn Off Delay Tume ALl 10 15 ns {MOSFET switchung times are essentially
1y Fail Time ALL 80 | 15 ns ot !
" Q Total Gate Charge Vgs = 10V.15 = 30A, Vpg = 0 8 Max Raung
¥ (Gate Source Plus Gate Dram) ALt 50178 ] nC SecFig 18 for testcucunt (Gate charge is essentially
Oy Gnte Saurce Charge ALL 20 nC of )
Qgq  Gate Dran {“Miller’ ) Charge ALL 3.0 - aC
tp .ntetnal Drain Inductance 35 nH Measured from the Moditied MOSFET
contact screw on tab symbol showing the
1o center of die mtemnal device
ALl
- 45 - nH Measured trom the
draintead, 6mm {0 25 o
m } from package to
center of die 1)
g internal Source Inductance ALL - 7.5 - nH Measured from the
source lead, 6mm G s
10.25:n ) from
- package 10 source
bonding pad §
Thermal Resistance
Rihyc  Juncuion to Case ALL - - [ 64 | ccrw
Rihcs  Case-1o Sink ALL — 10 - °C/wW Mounting surface tlal smooth, and greased
Ryhga__ Junction to Ambient ALL - - 8o | ccrw Free Air Operation

"Source-Drain Diode Ratings and Characteristics

s Contiunus Source Current RF610 1% T & Moditicd MOSFET symbol
tBorty Diadel IRF611 shawing *he b tegrd!
612 T teverse P N umction rectifier b
IRF613 Ll
s Pulse Source Current RF610
{Body Diodei 2 IRF61 1 e A G
IRF612 s
IRF613 80| &
Vgp  Diode Forward Voitage 2. :::g:t‘) 20 v Tc 25:Clg 25A.vgs OV
e 18| v [ v 257c.ig 20a.vgg - OV
[N Reverse Recovery Time ALL 290 ns Ty =150°C.Ig = 2 5A, dip-dt = 100 Asps
Qpp_ Reverse Recovered Charge ALL 20 #C Ty = 150°C.ig « 2 5A,dip ot = 100 A.us
ton Forward Tutn on Time ALL Intnnsic turn on time 1s neghyible Turn on speed 1s substantially controlted by Lg - L,

®T,y - 26°Ct0150°C.

@ Pulse Test Pulse width € 300us. Duty Cycle < 2%

G Repettive Raung Pulse widtn imited
by max junction temperature
See Teansient Thermal Impedance Curve (Fig S).
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2
[ EFFECT OF 2.0 43 PULSE IS MINIMAL.

ge 10V

Aps{an). DRAIN-TOSOURCE UN RESISTANCE (OHMS)
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Fig. 12 — Typical On-Resistance Vs. Drain Current

IRF610, IRF611, IRF612, IRF613
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Fig. 13 — Maximum Drain Current Vs, Case Temperature
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Fig. 14 — Power Vs. Temperature Derating Curve
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Fig. 15 — Clamped Inductive Test Circuit
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Fig. 17 — Switching Time Test Circuit
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Fig. 18 ~ Gate Charge Test Circuit
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