Data Sheet No. PD-9.389D

INTERNATIONAL RECTIFIER | J€2R

HEXFET® TRANSISTORS IRFDS110

P-CHANNEL ' IRFD9113
HEXDIP™

1-WATT RATED POWER MOSFETSs
IN A 4-PIN, DUAL-IN-LINE PACKAGE S

-100 Volt, 1.2 Ohm, 1-Watt HEXDIP = P-Channel Versatility

For Automatic Insertion

The HEXFET® technology is the key to International Rectifier's

advanced line of power MOSFET transistors. The efficient geome- . Compaqt' E.nd Stackable
try and unique processing of the HEXFET design achieve verylow ~ ® Fast Switching
on-state resistance combined with high transconductance and H
extreme device ruggedness. " Low, Drive Current
= Easily Paralleled
The P-Channel HEXFETSs are designed for application which re-
quire the convenience of reverse polarity operation. They retain all = No Second Breakdown .
of the features of the more common N-Channel HEXFETssuchas @ Excellent Temperature Stability

voltage control, freedom from second breakdown, very fast switch-
ing, ease of paralleling, and excellent temperature stability. the
P-Channel IRFD9110 device is an approximate electrical comple-  Product summary
ment to the N-Channel IRFD1Z0 HEXFET.

Part Number Vbs RDS(on) )
P-Channel HEXFETSs are intended for use in power stages where
complementary symmetry with N-Channel devices offers circuit IRFD9110 -100V 1.2Q -0.7A
simplification. They are also very useful in drive stages because of _ - -
the circuit versatility offered by the reverse polarity connection. IRFD9113 60V 1.6Q 0.6A

Applications include motor control, audio amplifiers, switched
mode converters, control circuits and pulse amplifiers.

CASE STYLE AND DIMENSIONS
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IRFD9110, IRFD9113 Devices
Absolute Maximum Ratings

Parameter IRFD9110 IRFD9113 Units
l@ Drain — Source Voltage D -100 -60 v
VDGR Drain — Gate Voltage (Rgg = 20 k)@ -100 -60 \
Ip @ TA = 26°C  Continuous Drain Current -0.7 -0.6 A
oM Pulsed Drain Current -3.0 -2.5 A
VAS Gate — Source Voltage +20 \
Pp @ Ta = 25°C Max. Power Dissipation 1.0 (See Fig. 13) W
Linear Derating Factor 0.01 (See Fig. 13) WIK
ILm Inductive Current, Clamped o(Sae Fig. 14 and 15) L = 100uH 25 A
T
| Tag Storags Tompersture Range 8510150 °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
BVpgg Drain — Source Breakdown Voltage |IRF091 10{ -100 — = Vv Vgs = OV
IRFD9113| -60 — - \ Ip = -250pA
VGs(th) Gate Threshold Voltage ALL -2.0 - -4.0 \ Vps = Vgs. Ip = -260uA
Igss  Gate — Source Leakage Forward ALL — — | -500 nA Vgs = -20V
lgss  Gate — Source Leakage Reverse ALL - = 500 nA Vgs = 20V
Ipss  Zero Gate Voltage Drain Current ALL — — | -250 A Vps = Max. Rating, Vgg = OV
— — |-1000| A Vps = Max. Rating x 0.8, Vgg = OV, T¢c = 125°C
ID(on)  On-State Drain Current @ IRFD9110| -0.7 — — A
[RFo9113] 06 | = | - ry VDS ? Ipon) X RDS(on) max.. VGs = 10V
Rps(on) Static Drain — Source On-State IIRFD91 10 - 1.0 1.2 Q
Resistance @ [RFD9113] = T2 1 16 ) Vgs = -10V, Ip = -0.3A
Ofs Forward Transconductance @ ALL 0.6 0.8 — S (1) Vbs ? Ip(on) X RDS(on) max. Ip = -0-3A
Ciss Input Capacita.nce ALL - 180 | 250 pF Vgs = OV, Vpg = -25V. f = 1.0 MHz
Coss  Output Capacitance ALL — 85 100 pF See Fig. 9
Crss Reverse Transfer Capacitance ALL — 30 35 pF
td(on) Turn-On Delay Time ALL - 15 30 ns Vpp = 0.61p = -0.3A, Z, = 500
t Rise Time ALL - 30 60 ns See Fig. 16
td(off) Turn-Off Delay Time ALL = 20 40 ns (MOSFET switching times are essentially
t Fall Time ALL — 20 20 ns independent of operating temperature.)
Qg Total Gate Charge ALL _ 1 15 nC Vgs = -15V, Ip ==1.5A, Vpg = 0.8 Max. Rating.
(Gate-Source Plus Gate-Drain) See Fig. 17 for test circuit. (Gate charge is essentially
- independent of operating temperature.)
Qgs Gate-Source Charge ALL - 5.7 - nC
Qgq Gate-Drain (“‘Miller’’) Charge ALL - 5.3 - nC
Lp Internal Drain Inductance ALL - 4.0 - nH Measured from the Modified MOSFET
drain lead, 2.0mm symbol showing the
(0.08 in.) from header internal device
to center of die. inductances.
Ls Internal Source Inductance ALL - 6.0 - nH Measured from the
source lead, 2.0mm
(0.08 in.) from header
to source bonding
pad.
Thermal Resistance
I RithJA  Junction-to-Ambient ] ALL ] - I - ] 120 | K/W Free Air Operation
Source-Drain Diode Ratings and Characteristics
Is Continuous Source Current IIRFD91 10 - — -0.7 A Modified MOSFET symbol
(Body Diode) |(RFDS1 13| — — 0.6 A showing the integral ’
- P-N junction rectifier.
Ism Pulse Source Current (Body Diode) |IRFD91 10| — — -3.0 A §
[RFD9113] — - | -25 A s
Vgp  Diode Forward Voltage @ [irRFD9110]  — — | -55 v Tc = 25°C, Ig = -0.7A, Vgg = OV
[IRFD9113] — — | -53 v Tc = 25°C, Ig = -0.6A, Vgg = OV
trr Reverse Recovery Time ALL — 120 — ns Ty = 160°C, Ig = -0.7A, dIg/dt = 100A/us
QRRr Reverse Recovered Charge ALL — 6.0 — »C Ty = 150°C, Ig = -0.7A, dIg/dt = 100A/us
ton Forward Turn-on Time ALL Intrinsic turn-on time is negligible. Turn-on speed is substantially controlied by Lg + Lp.

®Ty = 25°C to 150°C.

@Pulse Test: Pulse width < 300us, Duty Cycle < 2%.
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IRFD9110, IRFD9113 Devices
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IRFD9110, IRFD9113 Devices
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IRFD9110, IRFD9113 Devices
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IRFD9110, IRFD9113 Devices
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Data Sheet No. PD-9.387D

INTERNATIONAL RECTIFIER |JCIR

HEXFET® TRANSISTORS IRFD9210

P-CHANNEL D IRFD9213
HEXDIP™

1-WATT RATED POWER MOSFETs
IN A 4-PIN, DUAL-IN-LINE PACKAGE S

P-Channel Versatility

For Automatic Insertion
Compact, End Stackable

Fast Switching

Low Drive Current

Easily Paralleled

No Second Breakdown
Excellent Temperature Stability

-200 Volt, 3.0 Ohm, 1-Watt HEXDIP

The HEXFET® technology is the key to International Rectifier's
advanced line of power MOSFET transistors. The efficient
geometry 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 IRFD9210 device is an approximate electrical Product summary
complement to the N-Channel IRFD110 HEXFET.

Part Number Vbs RDS(on b
P-Channel HEXFETSs are intended for use in power stages where fon)
complementary symmetry with N-Channel devices offers circuit IRFD9210 -200V 3.0 -0.4A
simplification. They are also very useful in drive stages because of "
the circuit versatility offered by the reverse polarity connection. IRFD9213 -150v 450 -0.3A
Applications include motor control, audio amplifiers, switched
mode converters,control circuits, and pulse amplifiers.
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IRFD9210, IRFD9213 Devices

Absolute Maximum Ratings

Parameter IRFD9210 IRFD9213 Units
Vps Drain — Source Voltage @ -200 -150 \%
VDGR Drain — Gate Voltage (Rgs = 20 k@)D -200 -150 \
Ip @ Ta = 26°C  Continuous Drain Current -0.4 -0.3 A
IpMm Pulsed Drain Current -1.6 -1.2 A
VGs Gate — Source Voltage +20 \
Pp @ TA = 256°C Max. Power Dissipation 1.0 (See Fig. 13) w
Linear Derating Factor 0.008 (See Fig. 13) W/K
Itm Inductive Current, Clamped . 6(See Fig. 14 am:iI 16) L = 100pH 12 A
T " -
The Storags Jemperature Range 5510150 c
Lead Temperature 300 (0.063 in. (1.6mm) from case for 10s) °C

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

Parameter I Type Min. | Typ. | Max Units Test Conditions
BVpgg Drain — Source Breakdown Voltage |IRFD921O -200 — — \2 Vgs = 0V
IRFD9213| -150 = = \ Ip = -250uA
VGs(th) Gate Threshold Voltage ALL -2.0 — -4.0 Vv Vps = Vgs: Ip = -250pA
IGss  Gate — Source Leakage Forward ALL — - -500 nA Vgs = -20V
Igss _ Gate — Source Leakage Reverse ALL = — 500 nA Vgs = 20V
Ipss  Zero Gate Voltage Drain Current ALL - - -250 A Vps = Max. Rating, Vgg = OV
- — [-1000] uA Vpg = Max. Rating x 0.8, Vgg = OV, Tc = 125°C
ID(on) On-State Drain Current @ IRFD9210| -0.4 — — A
[RFosz13] 03 | = — A VDS ? ID(on) X RDS(on) max.: VGs = 10V
Rps(on) Static Drain — Source On-State ]IRF09210 — 2.3 3.0 Q
Resistance RFD9213] = 35 25 ) Vgs = -10V, Ip = -0.3A
dfs Forward Transconductance @ ALL 0.9 1.3 — S (V) VDs ? 'D(on) X RDS(on) max.: D = -0.3A
Ciss Input Capaciténce ALL — 170 | 300 pF Vas = OV, Vpg = -25V, f = 1.0 MHz
Coss Output Capacitance ALL — 50 100 pF See Fig. 9
Crss Reverse Transfer Capacitance ALL — 15 35 pF
td(on) Turn-On Delay Time ALL — 8.0 15 ns Vpp = 0.5BVpgs, Ip = -0.3A, Z, = 500
t, Rise Time ALL = 15 25 ns See Fig. 16
td(off) Turn-Off Delay Time ALL — 10 15 ns (MOSFET switching times are essentially
1 Fall Time ALL — 8.0 15 ns independent of operating temperature.)
Qg Total Gate Charge ALL _ 8.0 1 nC Vgs = =15V, Ip =.—3.5A, Vps = 0.8 Max. Rating.
(Gate-Source Plus Gate-Drain) : See Fig. 17 for test circuit. (Gate charge is essentially
independent of operating temperature.)
Qgs Gate-Source Charge ALL - 5.0 - nC
Qgq Gate-Drain (“’Miller’’) Charge ALL - 3.0 - nC
Lp Internal Drain Inductance ALL - 4.0 - nH Measured from the Modified MOSFET
drain lead, 2.0mm symbol showing the
(0.08 in.) from header internal device
to center of die. inductances.
Ls Internal Source Inductance ALL — 6.0 — nH Measured from the
source lead, 2.0mm
(0.08 in.) from header
to source bonding
pad.
Thermal Resistance
' RthJa  Junction-to-Ambient | ALL I — [ — 1 120 I K/wW Free Air Operation
Source-Drain Diode Ratings and Characteristics
Ig Continuous Source Current IIRFD9210 — - -0.4 A Modified MOSFET symbol
(Body Diode) IIHFDS21 3 — — 03 A showing the integral
. reverse P-N junction rectifier.
Ism Pulse Source Current (Body Diode) IIRFDSNO — — -1.6 A
[RFD9213]  — - |12 A
Vsp Diode Forward Voltage @ |IRFD9210 — — -5.8 \ Tc = 25°C, Ig = -0.4A, Vg
IRFD9213[ — - | -85 v Tg = 25°C, Ig = -0.3A, Vgg = OV
trr Reverse Recovery Time ALL — 240 —~ ns Ty = 150°C, Ig = -0.4A, dlIg/dt = 100A/us
QRrR Reverse Recovered Charge ALL - 1.7 — uC Ty = 150°C, I = -0.4A, 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.

®Ty = 25°C to 150°C.

@Pulse Test: Pulse width < 300us, Duty Cycle < 2%.
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IRFD9210, IRFD9213 Devices
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IRFD9210, IRFD9213 Devices
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IRFD9210, IRFD9213 Devices
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IRFD9210, IRFD9213 Devices
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