INTERNATIONAL RECTIFIER

Data Sheet No. PD-9.388C

IS2R

HEXFET® TRANSISTORS

P-CHANNEL
POWER MOSFETs
TO-39 PACKAGE

IRFFS110

! IRFF9111
g IRFF9112
IRFF9113

-100 Volt, 1.2 Ohm HEXFET

The HEXFET® technology is the key to International Rectifier's
advanced line of power MOSFET transistors. The efficient geome-
try and unique processing of the HEXFET design achieve very low
on-state resistance combined with high transconductance and
extreme device ruggedness.

The P-Channel HEXFETs are designed for applications which
require the convenience of reverse polarity operation. They retain
all of the features of the more common N-Channel HEXFETs such
as voltage control, freedom from second breakdown, very fast
switching, ease of paralleling, and excellent temperature stability.
The P-Channel IRFF9110 device is an approximate electrical com-
plement to the N-Channel IRFF110 HEXFET.

P-Channel HEXFETs are intended for use in power stages where
complementary symmetry with N-Channel devices offers circuit
simplification. They are also very useful in drive stages because of
the circuit versatility offered by the reverse polarity connection.
Applications include motor control, audio amplifiers, switched
mode converters, control circuits and pulse amplifiers.

CASE STYLE AND DIMENSIONS

1

457 (0.180) MAX.

14.22 (0.56)
MAX.

Features:

P-Channel Versatility

Fast Switching

= Low Drive Current

= Ease of Paralleling

= No Second Breakdown
Excellent Temperature Stability

Product Summary

Part Number Vbs RDS(on) D
IRFF9110 -100V 1.2Q -2.6A
IRFF9111 -60V 1.2 -2.6A
IRFF9112 -100V 1.6Q -2.3A
IRFF9113 -60V 1.69Q -2.3A

0
i 0,86 (0.034)
1720028)

0.88 (0.035)

SOURCE

5.08 (0.20)
8.14 (0.36)
[—DIA ~»
8.25 (0.325)
fe=DIA.~»
4.57 (0.180)
4.06 (0.160)

!

18.03 (0.71)
REF.

0.45 (0.0
038 0.078)

14.22 (0.56)
12.70 (0.50)

0.53 (0.021) DIA
047(0.016) )
3PLACES

Conforms to JEDEC Outline TO-205AF (T0-39)
Dimensions in Millimeters and (Inches)
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IRFF9110, IRFF9111, IRFF9112, IRFF9113 Devices

Absolute Maximum Ratings

Parameter IRFF9110 IRFF9111 IRFF9112 IRFF9113 Units
Vps Drain — Source Voltage @ -100 -60 -100 -60 v
VDGR Drain — Gate Voltage(Rgs = 20 k2)® ~100 -60 ~100 -60 v
Ip @ Tc = 26°C  Continuous Drain Current -2.6 -2.6 -2.3 -2.3 A
Ipm Pulsed Drain Current 3) -10 -10 -9.0 -9.0 A
Vas Gate — Source Voltage +20 Y
Pp @ Tc = 25°C  Max. Power Dissipation 15 (See Fig. 14) w
Linear Derating Factor 0.12 (See Fig. 14) W/K
ILm Inductive Current, Clamped (See Fig. 16 and 16) L = 100uH A
-10 | -10 | -9.0 | -9.0
T rati i
T;’tg gt’:raagt;n'?e‘]mu;:::::raen:ange ~5510150 °c
Lead Temperature 300 (0.063 in. (1.6mm) from case for 10s) °C

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

Parameter Type Min. Typ. | Max. Units Test Conditions
BVpgg Drain — Source Breakdown Voltage IRFF9110 _ _ -
1RFF9112| ~100 v Vas = OV
IRFF9111 _
Rero113| 0 | — |~ M D = -2504A
VGs(th) Gate Threshold Voltage ALL -2.0 — -4.0 \" Vps = Vgs: Ip = -250uA
Igss  Gate — Source Leakage Forward ALL - — | -100 nA Vgs = -20V
Igss  Gate — Source Leakage Reverse ALL - - 100 nA Vgs = 20V
Ipss  Zero Gate Voltage Drain Current ALL - — | -250 nA Vps = Max. Rating, Vgg = OV
— — [-1000] uA Vpg = Max. Rating x 0.8, Vgg = OV, Tc = 125°C
ID(on)  On-State Drain Current @ IRFF9110| _, o _ _ A
IRFFO111 VDS > ID(on) X RDS{on) max. VGs = =10V
IRFF9112] o | _ _ A
IRFF9113 i
Rps(on) Static Drain — Source On-State IRFF9110|  _ 1.0 1.2 Q
Resistance @ IRFF9111 : :
Vgs = -10V,Ip = -1.6A
IRFF9112] 12| 16 a
IRFF9113 ! )
Ofs Forward Transconductance @ ALL 0.8 1.1 = S Vps  Ip(on) X RDS(on) max. D = ~1.5A |
Ciss Input Capacitance ALL - 180 | 250 pF Vgs = OV, Vpg = -26V, f = 1.0 MHz
Coss  Output Capacitance ALL - 85 100 pF See Fig. 10
Crss Reverse Transfer Capacitance ALL - 30 35 pF
td(on) Turn-On Delay Time ALL - 16 30 ns Vpp = -50V, Ip = -1.6A, Z5 = 500
t, Rise Time ALL - 30 60 ns See Fig. 17
td(off) Turn-Off Delay Time ALL - 20 40 ns .(MOSFET switching times are essentially
1 Fall Time ALL — 20 40 e independent of operating temperature.)
Q, Total Gate Charge Vgs = =15V, Ip =-56.0A, Vpg = 0.8V Max. Rating.
9 - . GS + 1D » VDS 9
(Gate-Source Pius Gate-Drain) ALL 8.5 " nc See Fig. 18 for test circuit. (Gate charge is essentially
Ind dent of Iny
Qg Gate-Source Charge ALL - 3.8 - nC " otop hh !
Qgg Gate-Drain (‘'Miller’’) Charge ALL - 4.7 - nC
Lp Internal Drain Inductance ALL - 5.0 - nH Measured from the Modified MOSFET
drain lead, 5mm symbol showing the
(0.2in.) from header internal device
to center of die. inductances.
(]
Ls Internal Source Inductance ALL - 16 - nH Measured from the
source lead, 5mm
(0.2in.) from header
to source bonding d
pad.
Thermal Resistance
RthJyc  Junction-to-Case ALL - - | 833 | KW
RthJga  Junction-to-Ambient ALL - - 176 K/W Free Air Operation
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IRFF9110, IRFF9111, IRFF9112, IRFF9113 Devices

Source-Drain Diode Ratings and Characteristics

Ig Continuous Source Current IRFF9110 _ _ 26 A Modified MOSFET symbol
(Body Diode) IRFF9111 . showing the integral
IRFF9112 reverse P-N junction rectifier.
IRFF9113| - | 23 A d
lsm Pulse Source Current IRFF9110 _ _ _10 A
(Body Diode) @ IRFF9111 8
s
IRFF9112
IRFF9113| e A
Vsp Diode Forward Voltage @ IRFF9110 _ . — opo _ _
IRFF9111 — 5.5 v Tc = 25°C,Ig = -2.6A, Vgg = OV
IRFF9112 — 250 - =
. IRFF9113 - - -5.3 \ Tc = 25°C,Ig = -2.3A,Vgg = OV
trp Reverse Recovery Time ALL - 120 . ns Ty = 150°C, Ig = -2.6A, dIg/dt = 100A/us
Qgrpr Reverse Recovered Charge ALL — 6.0 — »C Ty = 150°C, Ig = -2.6A, dIg/dt = 100A/us
ton Forward Turn-on Time ALL Intrinsic turn-on time is negligible. Turn-on speed is substantially controlled by Ls + Lp.

@Ty = 25°Cto 150°C. @Pulse Test: Pulse width < 300us, Duty Cycle < 2%. @ Repetitive Rating: Pulse width limited
by max. junction temperature.
See Transient Thermal Impedance Curve (Fig. 5).

-5 T T T <120
80 us PULSE TEST
——-10v
4 -9v -9.6 80 us PULSE TEST
7 ] z v
« & 0S>1D(on) X RDS(on) max.
g / g
z =
<3 < 272
| = =
2 v
o g T)=-560C
[ o
= >
=z 2 = a8 TJ|=Z5OC’ //
E] z
7 <
< v s Ty=1250C /
= S ‘ r
R ; 24 bl
Vs = -6V
1
-5V
|
0 -10 -20 -30 -40 -50 0 2 -4 6 -8 -10
Vps, DRAIN-TO-SOURCE VOLTAGE (VOLTS) Vs, GATE-TO-SOURCE VOLTAGE (VOLTS)
Fig. 1 — Typical Output Characteristics Fig. 2 — Typical Transfer Characteristics
ST T -50 I O
s PULSE TEST | A
=L 20 OPERATION IN THIS AREAIS| | |
“ y LIMITED BY Rpg(on) | 1]
|
- / iy g pIREFOTI0 911 10k
w
@ / — w IRFF9112,9113 «
@ / Y o
= / / = - T ] [N 100 us
< 3 e < 1T N Y
= // e -8V = IREF911D, 91112 LN
w A w N\
= g = -2 FIRFF9112,9113
3 // 3 s '\‘ N- d 1ms
(=] o
e Z .0 / N ]
: -V P e S
E S g5 [ Ty=1500C MAX. ot
2 7/ —F Rthic = 8.33 KW N R i
Vgs = -6V T SINGLE PULSE 00 e
/ -0.2 [
oc[_|
-5V IRFF9111,9113 IRFF9110,9112
01 hihdli & el
0 2 -4 6 -8 -10 -0 =2 5 -0 -20 -50 -100 -200  -500
Vps, DRAIN-TO-SOURCE VOLTAGE (VOLTS) Vps, DRAIN-TO-SOURCE VOLTAGE (VOLTS)
Fig. 3 — Typical Saturation Characteristics Fig. 4 — Maximum Safe Operating Area

D-375



IRFF9110, IRFF9111, IRFF9112, IRFF9113 Devices

NORMALIZED EFFECTIVE TRANSIENT
(PER UNIT)
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Vsp, SOURCE-TO-DRAIN VOLTAGE (VOLTS)
Fig. 7 — Typical Source-Drain Diode Forward Voltage
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IRFF9110, IRFF9111, IRFF9112, IRFF9113 Devices
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Fig. 10 — Typical Capacitance Vs. Drain-to-Source Voltage Fig. 11 — Typical Gate Charge Vs. Gate-to-Source Voltage
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IRFF9110, IRFF9111, IRFF9112, IRFF9113 Devices
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Data Sheet No. PD-9.359D

INTERNATIONAL RECTIFIER | J€2R

HEXFET® TRANSISTORS IRFF9120

P-CHANNEL I IRFF9121
POWER MOSFETs IRFF91 22

TO-39 PACKAGE
S IRFF9123

-100 Volt, 0.6 Ohm HEXFET Features:

s P-Channel Versatility

Fast Switching

Low Drive Current

Ease of Paralleling

No Second Breakdown
Excellent Temperature Stability

The HEXFET® technology is the key to International Rectifier's
advanced line of power MOSFET transistors. The efficient geome-
try and unique processing of the HEXFET design achieve very low
on-state resistance combined with high transconductance and
extreme device ruggedness.

The P-Channel HEXFETs are designed for applications which
require the convenience of reverse polarity operation. They retain
all of the features of the more common N-Channel HEXFETs such
as voltage control, freedom from second breakdown, very fast

switching, ease of paralleling, and excellent temperature stability. Product summary
The P-Channel IRFF9120 device is an approximate electrical com-

plement to the N-Channel IRFF110 HEXFET. Part Number Vps RDS(on) Ip
P-Channel HEXFETSs are intended for use in power stages where IRFF9120 -100V 0.692 -4.0A
complementary symmetry with N-Channel devices offers circuit _

simplification. They are also very useful in drive stages because of IRFF9121 60V 0.6 -4.0A
the circuit versatility offered by the reverse polarity connection. IRFF9122 -100V 0.8Q -3.5A
Applications include motor control, audio amplifiers, switched

mode converters, control circuits and pulse amplifiers. IRFF9123 -60V 0.8Q2 -3.6A

CASE STYLE AND DIMENSIONS | $ 2
OIT00%)
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SOURCE
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[—DIA~
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MAX. e !

18.03 (0.71)
REF.
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12,70 (0.
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DIA.

3PLACES
Conforms to JEDEC Outline TO-206AF (TO-39)
Dimensions in Millimeters and (Inches)
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IRFF9120, IRFF9121, IRFF9122, IRFF9123 Devices

Absolute Maximum Ratings

Parameter IRFF9120 IRFF9121 IRFF9122 IRFF9123 Units
| Vos Drain — Source Voltage D -100 -60 -100 -60 Vv
VDGR Drain — Gate Voltage (Rgg = 20 k@) Q) -100 -60 -100 -60 \
Ip @ Tc = 25°C  Continuous Drain Current -4.0 -4.0 -3.5 -3.5 A
DM Pulsed Drain Current @ -16 -16 -14 -14 A
Vas Gate — Source Voltage 120 \
Pp @ Tc = 26°C Max. Power Dissipation 20 (See Fig. 14) w
Linear Derating Factor 0.18 (See Fig. 14) W/K
Im Inductive Current, Clamped (See Fig. 15 and 16) L = 100uH A
-16 | -16 | -15 | -15
i g St o e -c
Lead Temperature 300 (0.083 in. (1.6mm) from case for 10s) °C

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

Parameter Type Min. | Typ. | Max. Units Test Conditions
BVpgs Drain — Source Breakdown Voltage IRFF9120 _ _ -
1RFF9122| ~190 M Vas = oV
IRFF9121 _
mero12al 80 | — | - o = -250uA
VGs(th) Gete Threshold Voitage ALL -2.0 - -4.0 \ Vps = Vgs: Ip = -250uA
IGss Gate — Source Leakage Forward ALL — — -100 nA Vgs = -20V
Igss  Gate — Source Leakage Reverse ALL - - 100 nA Vgs = 20V
Ipss Zero Gate Voltage Drain Current ALL — - -250 »A Vps = Max. Rating, Vgg = OV
- - |-1000 pA Vps = Max. Rating x 0.8, Vgg = OV, Tc = 125°C
ID(on)  On-State Drain Current @ IRFF9120
RFFo121| 40 | — | ~ A
VDs ? ID(on) X RDS(on) max. VGs = -10V
IRFF9122| 4 o _ _ A
IRFF9123 )
Rps(on) Static Drain — Source On-State IRFF9120 _
Resistance @ IRFF9121 05 | 06 a
Vgs = =10V, Ip = -2.0A
RFF9122] | o6 | o8 a
IRFF9123 i )
Afs Forward Transconductance @ ALL 1.26 | 2.0 — S () Vs ? Ip(on) X RDS(on) max. Ip = -2.0A
Ciss Input Capacitance ALL - 300 | 450 pF Vgs = OV, Vpg = 25V, f = 1.0 MMz
Coss Output Capacitance ALL - 200 | 350 pF See Fig. 10
Crss Reverse Transfer Capacitance ALL - 50 100 pF
td(on) Turn-On Delay Time ALL — 25 50 ns Vpp = 0.5 BVpss, Ip = -2.0A, Z, = 500
t, Rise Time ALL - 50 100 ns See Fig. 17
td(off) Turn-Off Delay Time ALL — 50 100 ns (MOSFET switching times are essentially
t Fall Time ALL _ 50 100 ns independent of operating temperature.)
Qg Total Gate Charge ALL _ 16 22 nC Vgs = -15V, Ip =-8.0A, Vpg = 0.8V Max. Rating.
(Gate-Source Plus Gate-Drain) See Fig. 18 for test circuit. (Gate charge is essentially
independent of operating temperature.)
Qgs Gate-Source Charge ALL - 9.0 - nC
Qqgq Gate-Drain ("'Miller’’) Charge ALL - 7.0 - nC
Lp Internal Drain Inductance ALL - 5.0 - nH Measured from the Modified MOSFET
drain lead, 5mm symbol showing the
(0.2 in.) from header internal device
to center of die. inductances.
o
Ls Internal Source Inductance ALL - 16 - nH Measured from the
source lead, 5mm g
(0.2in.) from header
to source bonding d
pad.
Thermal Resistance
Rthyc  Junction-to-Case ALL - — ] 6.26 K/W
RthJa  Junction-to-Ambient ALL - - 176 K/IW Free Air Operation
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IRFF9120, IRFF9121, IRFF9122, IRFF9123 Devices

Source-Drain Diode Ratings and Characteristics

Is Continuous Source Current IRFF9120| _ _4.0 A Modified MOSFET symbol
(Body Diode) IRFF9121 . showing the integral
JRFF9122 reverse P-N junction rectifier.
RFFg123| ~ | T | 38| A s
Ism Pulse Source Current IRFF9120| _ 16 A
(Body Diode) @ IRFF9121 A
IRFF9122
RFF9123| ~ | — | M| A
Vsp Diode Forward Voltage @ RFF9120 _ _ _ _ _
JRFF9121 - 6.3 v Tc = 25°C, Ig = -4.0A, Vgg = OV
IRFF9122 = - =
RFF9123| — - -6.0 \ Tc = 25°C,Ig = -3.5A, Vgg = OV
ty Reverse Recovery Time ALL — 230 - ns Ty = 150°C, Ig = -4.0A, dIg/dt = 100A/us
QRrR Reverse Recovered Charge ALL — 1.3 — uC Ty = 150°C, Ig = -4.0A, dIg/dt = 100A/us
ton Forward Turn-on Time ALL Intrinsic turn-on time is negligible. Turn-on speed is substantially controlled by Lg + Lp.

@®T,y = 25°Cto 150°C. Pulse Test: Pulse width € 300us, Duty Cycle € 2%. @ Repetitive Rating: Pulse width limited
J
by max. junction temperature.
See Transient Thermal Impedance Curve (Fig. 5).
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IRFF9120, IRFF9121, IRFF9122, IRFF9123 Devices
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IRFF9120, IRFF9121, IRFF9122, IRFF9123 Devices
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Ciss = Cgs + Coq, Cas SHORTED | | . )
Crss = Cgq _Ves=0 I
Coe C f=1MHz
gs bod
400 Coss = Cas * Tps+Tyg Ip=-8A L]
~Cyet > FOR TEST CIRCUIT
\ ~Cys+ Cgq [ SEE FIGURE 18
i - ,
s B Ciss 7] |
o 300 \ = i
o - !
Z o
S \ > \
= "
S S 10
g C SS g
3 w0 2
o T~— ° i i -
“.:(‘ Vps = -80V, IRFF9120, 9122
S s —
100 2 Vps = -50V //
> | |
— Crss Vps = 20V~
| |
0 -10 -20 -30 -40 -50 0 4 8 12 16 20
Vps, DRAIN-TO-SOURCE VOLTAGE (VOLTS) Qg. TOTAL GATE CHARGE (nC)
Fig. 10 — Typical Capacitance Vs. Drain-to-Source Voltage Fig. 11 — Typical Gate Charge Vs. Gate-to-Source Voltage
20 T 7T T T T -5
RDS(on) MEASURED WITH CURRENT PULSE OF
5 | 2.0'us DURATION. INITIAL T; = 250C. (HEATING
H EFFECT OF 2.0 us PULSE IS MINIMAL.)
E 16 -4
ES & NS
= Vgg =10V o =
@ & _— N
2 z N
= 12 <3 JRFF9120,9121
= c N\
o =z
w & IRFFQIZZ,E\ ™
S / g N
3 08 = N
g / 3 N
z P g \N
. == ——1 N\
- 04 Vg =-20V R
s
a
Q
(-4
0
0 5 10 15 20 25 2 50 75 100 125 150
Ip. DRAIN CURRENT (AMPERES) Tc, CASE TEMPERATURE (°C)
Fig. 12 — Typical On-Resistance Vs. Drain Current Fig. 13 — Maximum Drain Current Vs. Case Temperature
20
_ 15
2 N
=
<
E \
= \
=]
=
<
& q0 AN
a
a
& N\
=
(=]
a.
o
5
N
0 20 40 60 80 100 120 140

Tc, CASE TEMPERATURE (0C)
Fig. 14 — Power Vs. Temperature Derating Curve

D-383



IRFF9120, IRFF9121, IRFF9122, IRFF9123 Devices

VARY t; TO 0BTAIN
REQUIRED PEAK I

4

Fig. 15 — Clamped Inductive Test Circuit

ouT

L

Ey=058Vpss Eg=0.75BVpss

ADJUST R_
T0 0BTAIN
SPECIFIED Ip

PULSE
GENERATOR
r

TO SCOPE

0.012
HIGH FREQUENCY
SHUNT

[
|
|
L_

Fig. 17 — Switching Time Test Circuit

N I,.---
N
AN ,/
- / £
TN !
L \\\\ ,/
N \Vns
Ec

Fig. 16 — Clamped Inductive Waveforms

6 'p
CURRENT CURRENT
SAMPLING SAMPLING

RESISTOR RESISTOR

*Vps

CURRENT
REGULATOR

12v
BATTERY
“Vos
O (ISOLATED
SUPPLY)

Fig. 18 — Gate Charge Test Circuit

D-384



Data Sheet No. PD-9.360D

INTERNATIONAL RECTIFIER | ISR

HEXFET®° TRANSISTORS IRFF9130

]
B.CHANNEL IRFF91 31
POWER MOSFETs . IRFF9132
TO-39 PACKAGE .
IRFF9133

-100 Voit, 0.3 Ohm HEXFET Features:

= P-Channel Versatility

Fast Switching

Low Drive Current

Ease of Paralleling

No Second Breakdown
Excellent Temperature Stability

The HEXFET® technology is the key to International Rectifier's
advanced line of power MOSFET transistors. The efficient geome-
try and unique processing of the HEXFET design achieve very low
on-state resistance combined with high transconductance and
extreme device ruggedness.

The P-Channel HEXFETs are designed for applications which
require the convenience of reverse polarity operation. They retain
all of the features of the more common N-Channel HEXFETs such
as voltage control, freedom from second breakdown, very fast

switching, ease of paralleling, and excellent temperature stability. Product 8ummary

The P-Channel IRFF9130 device is an approximate electrical com-

plement to the N-Channel IRFF120 HEXFET. Part Number Vps RDS(on) ID
P-Channel HEXFETSs are intended for use in power stages where IRFF9130 -100V 0.3Q -6.5A
complementary symmetry with N-Channel devices offers circuit N P

simplification. They are also very useful in drive stages because of IRFF9131 60V 0.30 -6.5A
the circuit versatility offered by the reverse polarity connection. IRFF9132 -100V 049 -5.5A
Applications include motor control, audio amplifiers, switched

mode converters, control circuits and pulse amplifiers. IRFF9133 -60V 048 -5.5A

CASE STYLE AND DIMENSIONS A 06 0.030)

0.7210.028)
0.88 (0.035)

SOURCE

5.08 (0.20)

9.14 (0.36)

ja—DIA~>

g 8.25 (0.325)

4,57 (0.180) MAX. 825 0.326

4 457 (0.180)

045 (0.018) 4.06 (0.160)
)

o I

036 (0.0

18.03 (0.71)
REF.

14.22 (0.56)
12.70 (0.50)

0.53 (0.021)
0.4170.016)
3 PLACES

Conforms to JEDEC Outline TO-205AF (T0-39)
Dimensions in Millimeters and (Inches)

DIA.
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IRFF9130, IRFF9131, IRFF9132, IRFF9133 Devices

Absolute Maximum Ratings

Parameter IRFF9130 IRFF9131 IRFF9132 IRFF9133 Units
Vps Drain — Source Voltage D -100 -60 -100 -60 \%
VDGR Drain — Gate Voltage (Rgg = 20 k) @) -100 -60 -100 -60 v
Ip @ Tc = 256°C  Continuous Drain Current -6.5 -6.5 -5.5 -5.5 A
DM Pulsed Drain Current @ -26 -26 -22 -22 A
Vgs Gate — Source Voltage +20 \
Pp @ Tc = 25°C  Max. Power Dissipation 25 (See Fig. 14) w
Linear Derating Factor 0.2 (See Fig. 14) W/K
Im Inductive Current, Clamped (See Fig. 15and 16) L = 100uH A
-26 | - | -22 | -22
T - -
T:‘g gt‘;erra‘z!en'?e-vlrl:::rt;?:rzn:ange ~5510150 °c
Lead Temperature 300 (0.063 in. (1.6mm) from case for 10s) °C

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

Parameter Type Min. Typ. | Max. Units Test Conditions
BVpgs Drain — Source Breakdown Voltage IRFF9130 _ _ -
1RFF9132| ~190 v Ves = OV
IRFF9131 = -
RFFg133| 80 | — | D = -2504A
VGs(th) Gate Threshold Voltage ALL -2.0 - -4.0 \ Vps = Vgs. Ip = -250uA
lgss Gate — Source Leakage Forward ALL — — -100 nA Vgs = -20V
Igss  Gate — Source Leakage Reverse ALL - — 100 nA Vgs = 20V
Ipss Zero Gate Voltage Drain Current ALL — - -250 pA Vpg = Max. Rating, Vgg = OV
- — |-1000] uA Vps = Max. Rating x 0.8, Vgs = OV, T¢ = 125°C
ID(on)  On-State Drain Current @ IRFF9130
iRFFg131| 88 | - | — A
Vs ? Ip(on) X RDS(on) max.: Vas = -10V
IRFF9132| o o _ _ A
IRFF9133 )
Rps(on) Static Drain — Source On-State IRFF9130 =
Resistance @ IRFF9131 0.25 | 0.30 @
RFF9132 Vgs = -10V,Ip = -3.0A
IRFF9133| — [ 030|040 a
Ofs Forward Transconductance @ ALL 2.5 3.5 — S (0) VDS ? ID(on) X RDS(on) max.- 'D = -3.0A
Ciss Input Capacitance ALL - 500 | 700 pF Vgs = OV, Vpg = ~25V, f = 1.0 Mfiz
Coss Output Capacitance ALL — 300 | 450 pF See Fig. 10
Crss Reverse Transfer Capacitance ALL - 100 | 200 pF
td(on) Turn-On Delay Time ALL - 30 60 ns Vpp = 0.6BVpgs, Ip = -3.0A, Z, = 500
t Rise Time ALL - 70 140 ns See Fig. 17
td(off) Turn-Off Delay Time ALL - 70 140 ns (MOSFET switching times are essentially
t Fall Time ALL — 70 140 ns independent of operating temperature.)
Qg Total Gate Charge ALL _ 25 45 nC Vgs = -15V, Ip =-15A, Vpg = 0.8V Max. Rating.
(Gate-Source Plus Gate-Drain) See Fig. 18 for test circuit. (Gate charge is essentially
independent of operating temperature.)
Qgs Gate-Source Charge ALL - 13 - nC
di Gate-Drain (“‘Miller’’) Charge ALL - 12 - nC
Lp Internal Drain Inductance ALL - 5.0 - nH Measured from the Modified MOSFET
drain lead, 5mm symbol showing the
(0.2in.) from header internal device
to center of die. inductances.
Ls Internal Source Inductance ALL - 15 - nH Measured from the
source lead, 5mm
(0.2iin.) from header
to source bonding
pad.
Thermal Resistance
RthJc  Junction-to-Case ALL - — 5.0 K/W
RthJA Junction-to-Ambient ALL = — 175 K/wW Free Air Operation
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IRFF9130, IRFF9131, IRFF9132, IRFF9133 Devices

Source-Drain Diode Ratings and Characteristics

Is Continuous Source Current IRFF9130 _ _ 6.5 A Modified MOSFET symbol
(Body Diode) IRFF9131 : showing the integral
IRFF9132 reverse P-N junction rectifier.
REFo133| — | T | B8] A G
Ism Pulse Source Current IRFF9130 _ _ _ E
(Body Diode] @ IRFF9131 %) A !
IRFF9132
mrFo133| ~ | — | 2| A
Vsp Diode Forward Voltage @ IRFF9130| _ _ — 950 - _
IRFF9131 6.3 \ Tc = 25°C,Ig = -6.5A, Vgg = OV
IRFF9132 | _ 750 - -
|RFF9133 - 6.0 \ Tc = 25°C,Ig 6.5A, Vgg = OV
trr Reverse Recovery Time ALL - 300 — ns Ty = 150°C, Ig = -6.5A, dIg/dt = 100A/us
QRR Reverse Recovered Charge ALL — 1.8 — uC Tj = 150°C, Ig = -6.5A, dIg/dt = 100A/us
ton Forward Turn-on Time ALL Intrinsic turn-on time is negligible. Turn-on speed is substantially controlled by Ls + Lp-

@®Ty = 25°Cto 150°C. @ Pulse Test: Pulse width < 300us, Duty Cycle < 2%. @ Repetitive Rating: Pulse width limited
by max. junction temperature.
See Transient Thermal Impedance Curve (Fig. 5).

» -20
- -IOVV l I -:"v 80‘ PULSE| TEST / /
} [— %0 T T
80 us PULSE TEST
’ Vps > 1p(on) X RDS(op) max. /'///
% | -16 Ty=125°C ,
- .
_ -8V @ | // /
2 o Ty=250C
o & | /
S Y] Ty = -550C
o : aRY/
-
z I Vgs = -1V g /
H = /
3 3,
2 -8 =
- <
: : //
S =)
4 -4
& /
f |
4V
0 -10 -20 -30 -40 -50 0 -2 -4 -6 -8 -10
Vps, DRAIN-TO-SOURCE VOLTAGE (VOLTS) VGs. GATE-TO-SOURCE VOLTAGE (VOLTS)
Fig. 1 — Typical Output Characteristics Fig. 2 — Typical Transfer Characteristics
-100 e e
o e e
-10 ” OPERATION IN THIS AREA
-WV/ / - -50 IS LIMITED BY Rpg(on)
[—80.u5 PULSE TEST VA IRFF9130, 913 [N i
-8V F——%
. - 20 Pt ) PR =P P 10,
v/ / 2 9133+—44 ¢ |
W/ 2 PN LD
« v/ 4 2 IRFF9130, 91317 t
£ VA 2 £ N |
% Vgs = -6V £ 5 [Z]IRFF9132,9133 TN 1ms
= ~ & N
w 3 A )
H S 5
3 /4 ‘; A S N 10 ms
-4 = N
E / Z 4 N he L
] // 2 Tg=25°C N T
° 5L < o5 [ Ty=1500C MAX. m
2 — RthJC = 5.0 KIW
= ' SINGLE PULSE oC
02 [ *
IRFF9131,9133 IRFF9130,9132 11}
d oo T 1 Ll 111
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Fig. 3 — Typical Saturation Characteristics Fig. 4 — Maximum Safe Operating Area
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IRFF9130, IRFF9131, IRFF9132, IRFF9133 Devices
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IRFF9130, IRFF9131, IRFF9132, IRFF9133 Devices

1000 T
\ Vgs=0 0
f=1MHz
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800 Ciss = Cgs + Cgd, Cgs SHORTED _ FOR TEST CIRCUIT
\ Crss = Cgd 4 SEE FIGURE 18
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Fig. 10 — Typical Capacitance Vs. Drain-to-Source Voltage Fig. 11 — Typical Gate Charge Vs. Gate-to-Source Voltage
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Fig. 15 — Clamped Inductive Test Circuit Fig. 16 — Clamped Inductive Waveforms
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Fig. 18 — Gate Charge Test Circuit
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