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3875081 G E SOLID STATE

Standard Power MOSFETSs

D1iE 18269

IRF130, IRF131, IRF132, IRF133

File Number 1566

Power MOS Field-Effect Transistors

N-Channel Enhancement-Mode

Power Field-Effect Transistors

12A and 14A, 60V-100V
ros(on) = 0.18 Q and 0.25 Q

Features:

B SOA Is power-dissipation limited
® Nanosecond switching speeds

B Linear transfer characteristics

® High input impedance

® Majority carrier device

The IRF130, {RF131, IRF132 and !RF133 are
n-channel enhancement-mode silicon-gate power field-

N-CHANNEL ENHANCEMENT MODE

1]

s
92CS-33741

TERMINAL DIAGRAM

TERMINAL DESIGNATION

effect transistors designed for applications such as switch- ORAIN
ing regulators, switching converters, motor drivers, relay SOURCE {FLANGE)
drivers, and drivers for high-power bipolar switching tran-
sistors requiring high speed and low gate-drive power. ©®
These types can be operated directly from integrated ®
circuits.
The IRF-types are supplied in the JEDEC TO-204AA steel GATE 92¢5-37801
package. JEDEC TO-204AA
Absolute Maximum Ratings
Paramater IRF130 IRF131 IRF132 (RF133 Units
[ Vos Drain - Source Voitage O 100 80 100 80 v
VngR Drain - Gate Voltage (Rgg = 20 K0} © 100 60 100 ) v
ip @ Tc = 26°C __ Continuous Drsin Current 14 14 12 12 A
ip @ Tc = 100°C_ Continuous Drain Current 9.0 9.0 8.0 80 A
Inm Puised Drain Cunrent @ 56 56 48 8 A
Vas . Gate - Source Voltage +20 v
Pp @ Tc = 26° Max. Power Dissipation 75 (Sea Fig. 14} w
Linear Derating Factor 0.6 (See Fig. 14] 'z
v Inductive Current, Clamped (See Fig. 15 and 16) L = 1004H A
66 | 56 1 48 | 48
B I 5510150 ©
Lesd 300 (0.063 m. [1.6mmi from case for 10t °C
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Standard Power MOSFETs
‘ IRF130, IRF131, IRF132, IRF133

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

Parameter Type Min. | Typ. | Max. Units Test Conditions
BVpss Drain - Source Braskdown Voltage ::.::gg wo | - | - v Vgs = OV
IRF131
meza | | -] - v p = 25084
Vgsitn)_Gete Threshoid Voltage ALL 20 | — | 40 v Vps = Vgs. Ip = 2504A
lags  Gate-Source Leakage Farward ALL - - 100 nA Vgs = 20V
'ggs  Gate-Source Leskage Revarse ALL - - 1-100 nA Vgs = -20V
Ipsg  Zero Gate Voltage Drain Current AL -~ - 250 A Vpg = Max. Rating, Vgg = OV
- — | 1000 pA Vps = Max. Ratingx 0.8, Vgg = OV, Tc = 125°C
Toton) _ On-State Drain Current @ WFI30 | 1. 1 - | - N
IAF131 Vos oo *® Vgg = 10V
DS ? !o(on) * Roston) mex.: YGs =
RF132 |, _ _ A
IRF133
o g e [ | - [owlow]
Vgs = 10V.1p = 8.0A
RE132 1 loz0fo02s| @
IRF133 3 )
Ots__ Forward Transconductance @ AL | 40 |58 | — | S® | Vs’ Dion) *FDSion) max. Ip = 8-0A
Cigs _Input Capact AL | - 16001600 ] BF | vgg=0V Vps=25V.1=1.0MHz
Coss  Output Capacitance ALL - 300 | 500 pF See Fig 10
Crqs Reverse Transfer Capacitance ALL - 100 | 150 pF
tg(on) _ Turp-On Delay Time ALL - - 30 ns Vpp = 38V.1p = B.0A, 2, = 150
t, Rise Time ALL — — 75 |- ns SeeFig. 17
tdlof) Turn-Off Dalay Time ALL - - 40 ns {MOSFET switching times are essentially
4 Fail Times ALL — — 45 ns i of i )
Qg Total Gate Charge _ Vgs = 10V.1g = 1BA, Vpg = 0.8 Max. Rating.
{Gate-Source Plus Gate-Drain) ALL 18 30 n¢ See Fig. 18 for test circuit. [Gate charge is essentially
gy Gate Sourcs Charge ALL ~ leo]| - oC of )
Qg __Gote-Drain (“Miller") Charge ALL - |80 - nC
tp Intenal Drain inductance ALL - 5.0 - nH Measured batween Modified MOSFET
the contact screw on symbol showing the
header that is closer to internal device
source and gate pins inductances.
and center of die. [}
Lg Internal Source Inductance ALL - 126 | - nH Measured from the Lo
source pin, 6 mm
(0.25 in.} from header G LS
and source bonding
pead.
S
Thermal Resistance
Ryhyc  Junction-to-Case ALL - - 1.87 | cc/w
Rihcg Case-to-Sink ALL - 0.1 - °C/wW Mountng surface flat, smoath, and greased.
Rihga  Junction-to-Ambient ALL - — 30 °CT/W Free Air Opsration
Source-Drain Diode Ratings and Characteristics
Is Continuous Source Current IRF130 _ _ 14 A Maodified MOSFET symbol
{Body Diode} IRF131 showing the integral
1RF132 revarse P-N junction rectifier. 2]
wras |~ | — 2 A
3] Pulse Source Current IRF130 = _
{Bady Diode) @ IRF131 66 A G
1AF132 s
RE33 L T | T[] A
Vsp  Diode Forward Voltage @ }:ﬁ:g? _ _ |25 v Te = 259C. 1g = 14A, Vgg = OV
IRF132 _ _ _
el - | 23 v T = 28°C,Ig = 12A,Vgg = OV
tr Reverse Recovery Time ALL - 360 | - ns T, = 1650°C, Ig = 14A, di/dt = 100A/ss
QR Reverse Recovered Charge ALL - 2.1 — aC T, = 150°C. Ig = 14A, dig/dt = 100A/us
ton Forward Turn on Time ALL Intnnsic tum on time is neghgible. Turn-on speed s substantially controlled by Lg + Lp.

®T, = 25°C10160°C.  @Pulse Test Pulse width € 300us, Duty Cycle & 2%. @ Repetiuve Rating: Pulse width imited
by max [unction temperature
See Transient Thermal Impedance Curve (Fig. 6).

PRt 213

w o

rembermy



3875081 G £ SOLID STATE 01 DEIBB?SDEL 0018271 7 r' T-29-/]

Standard Power MOSFETs
IRF130, IRF131, IRF132, IRF133
-

Vps DRAIN TO SOURCE VOLTAGE (VOLTS)

Fig. 1 — Typical Output Characteristics
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Fig. 2 - Typical Transfer Characteristics

" QPERATION IN THIS
AREA IS LIMITED BY Rpsion}
0,5 PULSE TeST /'//' ~PCH I“In
19 - 7 4 N
+ —
; > / P 105
8 7V ARF 1 N N I T
- g : N\ N 10045
z ) £ NN LIS
& 7 ] F=1RF132,3
§ 3 g = NG
2 — 2 sFEH
[ =4 4
£ /N £
g A//' £ .
2 | o
z ¢ A v z Hii
<
H N ] § "= i
8 r s Ereenoc — : HH
, / // 08 1) = 1s00c Max ; :
e | Rihgc = 1 67°C. } |
02 | SINGLE PULSE 1RF131.3 NJ+ IRF130 2
65 Illll!h(lllllnlll
[ | ol L TTONE TP Edal 118
[} 04 08 12 16 20 02 S 10 20 50 100 200 500
Vps DRAIN TO SOURCE VOLTAGE IVOLTS) Vps. DRAIN TO SOURCE VOLTAGE {VOLTS}
Fig. 3 — Typical Saturation Characteristics Fig. 4 — Maximum Safe Operating Area
-
3
a3 2
2
=
=2 10
Wz
25 Fo-os e R
g8 os = = HOTES
&Y [—o02 | Pom
5*21 02 o] 1] i
NG = H
£ = S
T B
EH = o
5\":0“5 SLE PULSE (T 1 pUTY rAcrun,n-%
£ ERMAI
£ 0a2 L1 11 2 PER UNIT BASE = Rypyc = 167 DEG. C/W,
k= [ 1
S 3 Tym- Tg = Pom Zinggl)- -
Hgo_m I L[ I NN 1) L1l
0s 2 5 4 2 5 g3 2 5 g2 2 5 0! 2 5 w2 5 10
17, SQUARE WAVE PULSE DURATION (SECONDS)
Fig. 5 — M Effective T Thermal [ d J to-Case Vs. Pulse Duration

4 [ N ——




01 ot [ 3avs081 oonsave 9 |

3875081 G E SOLID STATE _ 01E 18272 p 1-39-/1
Standard Power MOSFETs

IRF130, IRF131, IRF132, IRF133
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Standard Power MOSFETs

IRF130, IRF131, IRF132, IRF133
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Fig. 156 — Clamped Inductive Test Circuit Fig. 16 ~ Clamped Inductive Waveforms
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Fig. 17 — Switching Time Test Circuit Vo

' 4L
CURRENT = CURRENT
SHUNT SHUNT

Fig. 18 — Gate Charge Test Circuit
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