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IRF530, IRF531, IRF532, IRF533
Power MOS Field-Effect Transistors

N-Channel Enhancement-Mode

Power Field-Effect Transistors

12A and 14A, 60V-100V"
rps{on) =0.18 Q and 0.25 O

Features: .

B8 SOA is power-dissipation limited
® Nanosecond switching speeds

® Linear transfer characteristics

® High input impedance

B Majority carrier device

S
92CS-33741

File Number 1575

N-CHANNEL ENHANCEMENT MODE

TERMINAL DIAGRAM

The IRF530, IRF531, IRF532 and IRF533 are
n-channel enhancement-mode silicon-gate power field-
effect transistors designed for applications such as switch-

TERMINAL DESIGNATION

ing regulators, switching converters, motor drivers, relay . SOURCE
drivers, and drivers for high-power bipolar switching tran- DRAIN ::#
sistors requiring high speed and low gate-drive power. (FLANGE) ™™ O :é““'"
These types can be operated direcfly from integrated —
circuits. - :?
Lo TOP VIEW GATE
The IRF-types are supplied in the JEDEC TO-220AB plastic 92¢5-39528
package.
JEDEC TO-220AB
Absolute Maximum Ratings
Parameter IRF530 IRFS31 IRF532 IRF533 Units.
Vps Drain - Source Valtage O 100 60 100 60 v
VDGR Orain - Gate Valtage (Rgg = 20KQ) @ 100 60 100 60 v
Ip@T¢ = 25°C__ Conunuous Drain Current 14 14 12 12 A
Ip @ Te = 100°C  Continuous Drain Current 9.0 9.0 8.0 8.0 A
Iom Pulsed Drain Current @ 56 $6 48 48 A
Vgs Gate - Source Voltage 20 v
Pp@T¢ = 25°C_ Max. Power Dissipation 75 (See Fig. 14) w
Linear Derating Factor 086 {Sea Fig, 14) W/°C
M Inductive Current, Clamped {See Fig. 15and 16) L = 1004H A
56 | 56 1 48 | 48
'Hm g&e:;en‘ge‘rlx:‘::r‘;rr:nﬂinge -6510150 °c
Lead Temperatura 3000 063 in {1.6mm) from case for 10s) °C
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IRF530, IRF531, IRF532, IRF533
Electrical Characteristics @ T¢ = 25°C (Unless Otherwise Specitied)

Parameter Type Min, | Typ. | Max. Units Test Conditions.
BVpgs ODrain - Source Breakdown Voltage IRF530 100 _ _ v Vg = OV
IRF532
IRF531 =
IRFS33 60 - - v Ip = 250pA
VGsjih) Gate Threshold Voltage ALL 20 | — | a0 v Vps = Vgs. Ip = 2505A
1gss __ Gate Source Leakage Forward ALL - — | soo nA Vgs = 20V
IGss  Gate Source Leakage Reverse ALL — — |-500 nA Vgg = -20V
lpss  Zero Gate Voltage Drain Current AL - - 250 rA Vps = Max Rating, Vgg = OV
~ — | 1000 | A Vps_= Max. Raung x 0.8, Vggg = OV, T = 125°C
lpton)  On-State Orain Current @ IRFS30 [ ~ _ A
IRFS31 Vps )| R, Vgg = 10V
05 ?'Dion) * Rpsion) max.- Vas =
RFs32 | o [ _ A
IRF533
Rpsiony Static Drain Saurce On Stats IRF530 _
" Resistance @ IRF531 o14 /018 @
Vgs = 10V.Ip = 8.0A
hs2 | - |o2o|o2s| o
1AF533 3
ots Forward Transconductance @ ALL 40 | 85| - | s Vos ? 'Dion) *Rpston) max - Ip = & 0A
Ciss Input Capacitance ALL — 600 | 800 pF VGs = OV, Vpg = 25V, 1 = 1.0MHz
Coss __ Output Capacitance ALL - 300 | 500 pf SeaFig 10
Ciss Reverse Transfer Capacitance ALL — 100 | 150 pF
tdion} _ Turn-On Delay Time ALL - - 30 ns Vpp = 36V.Ip = B.OA, 2, = 150
\ Rise Time ALL - - 75 ns SeeFig. 17
tdiotf) Tumn Off Delay Time ALL ind - 40 ns IMOSFET switching times are ess=nna:lv
t Fal Time AL — — | a5 ns of
Total Gate Charge _ Vgg = 10V, 1g = 18A, Voo = 0.8 Max. Rating
Og (Gate-Source Plus Gate-Drain) ALL 1_9 30 nc See Fig. 18 for test circuit. {Gate charge 1s essentrally
i )
Qgs Gate-Source Charge ALL - 9.0 - nC of
Qgg Gate Drain {“"Miller’’) Charge ALL - 9.0 - nC
ip {nternal Drain Inductance - 3.5 - nH Measured from the Modified MOSFET
contact screw on tab symbol showing the
to center of die. internal device
ALL
- 4.5 - nH Measured from the
dran lead, 6mm 0.25 o
in ) fram package to
center of die. L
ts Intemal Source Inductance ALL - 7.5 - nH Measured from the
source lead, 6mm G s
10.261n ] from
package to source s
bonding pad.
Thermal Resistance
Rngc  Junction to Case ALL — = 1.67 | sc/w
Rincs  Case-to Sink ALL - 1.0 - °c/wW surface flat, smooth, and greased.
RipJA _ Junction to-Ambient ALL - - 80 | <c/w Fiee Air Operation
Source-Drain Diode Ratings and Characteristics
s Continuous Source Current IRF530 _ - 14 A Modified MOSFET symbol
{Body Diode} IRF531 showing the integral )
IRF532 reverse P-N junction recnfier,
- wmesaz |~ | — 12 ] A
Ism Pulse Source Current IRF530 _ _ G
Bady Diodel @ IRF531 6] A -
s
IRF532
WEsa3 | T | T | 48] A
Vsp  Diode Forward Voltage @ :::gg? _ _ 25 v Tg = 25°C.Ig = 14A, Vgg = OV
IRF532 = - =
wreas | - ~ | 23 v Te = 25°C. g = 12A, Vgg = OV
[ Reverse Recovery Time ALL - 360 | - ns Ty = 150°C, Ip = 14A, dig/dt = 100A/xs
Qpp___ Reverse Recovered Charge ALL — 2.1 — #C Ty =150°C,T¢ = 144, dig/dt = 100A/xs
ton Forward Turn on Time ALL Intnnsic turn-on time is negligib’e Tum an spaed is substantially controlled bylg + Lp.
@7,y = 25°Cte 150°C @ Pulse Test: Pulse width € 3005, Outy Cycle €2%. @ Repettive Rating* Pulse width fimited

by max. junction temperature.
See Transient Therma! Impedance Curve {Fig. 6},
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Fig. 1 — Typical Output Characteristics
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Fig. 2 — Typical Transfer Characteristics

pT=39/(__

0 GPEAATION IN THIS I
AREAIS LIMITED 8Y R
1021 PULSE TEST /”' EALSY ¥ Apston) - H
0 4 N NY -| HH
Y NN
9 t | NI
. 74 P LN M 10 I
= [ / a —— TN 00w T TTTTT
44 I/‘ & 10 = IRF532,3 = R
Fy 6v° E = 5—\\ NOTHRE T
ER /|- E N Tms
< 74 = - \J N, RN
g /\ £ AN
E e € ANE
E] o 3 0
£ // =5 z
H i
8 /d A+ ] 1 = ittt B
o /' e — T¢ =259 11
A 05 1~ 1)~ 150°C MAX I}
2 " ' Ryngc = 1 67°C/W.
. 02 | SINGLE PULSE
[ - imrsa, 3 1 Resds
1 0 l l l [ 1]
[] 04 08 12 16 20 102 s 10 20 50 100 200 500
Vps. DRAIN TO SOUARCE VOLTAGE {VOLTS} Vps DRAIN TO SQURCE VOLTAGE (VOLTS)
Fig. 3 — Typical Saturation Characteristics Fig. 4 — Maximum Safe Operating Area
=
H
z 2
=
<
£E 10
wE
g ospips = e
28 NOTES
Eg [—o02 = 3
82 5 = ou
8a
5% 0.0 =005 T ] [t |
i - 1
22 . == T R
s 005 E= 00 =TT 1 SINGLE PULSE (TRANSIENT Y
Y F. =
b THERHAL IMPEDANCE} ! OUTYFACTOR.D= 5
£ on IR 2 PERUNIT BASE « Ayyc * | 67 DEG CW.
g B A 3 Tya- To= Pom Zugchh
2 on 1
ws 2 ETTE 5 03 2 5 g2 2 5 gt 2 5 49 2 5 1
11, SOUARE WAVE PULSE DURATION (SECONDS)
Fig. 5 — M. Effective T Thermal | d J ion-to-Case Vs, Pulse Duration

’\




3875081 G E SOLID_STATE 01 Dt 387504, oows3uz 4 | T-39-1/

Standard Power MOSFETSs
IRF530, IRF531, IRF532, IRF533
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IRF530, IRF531, IRF532, IRF533
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VARY 1, TO 08TAIN
REQUIRED PEAK 1

out
L

Fig. 15 — Clamped Inductive Test Circuit

PAF  1kHz
Bl

VU
10 SCOPE

Fig. 17 — Switching Time Test Circuit
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Fig. 16 — Clamped Inductive Waveforms
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Fig. 13 — Maximum Drain Current Vs, Case Temperature
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