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T HARRIS IRFP9140R/P9141R
IRFPO9142R/P9143R

Avalanche Energy Rated

August 1991 5 P-Channel Power MOSFETs
T-24-2.3
Features Package
TO-247
e -19A and -16A, -60V and -100V TOP VIEW
* rps(ON) = 0.20Q and 0.30Q
¢ Single Pulse Avalanche Energy Rated DRAIN SOURGE
- i TAB) —————
* SOA is Power-Dissipation Limited (
. L) >
¢ Nanosecond Switching Speeds O DRAIN
. s
e Linear Transfer Characteristics N GATE
* High Input Impedance
Description ) .
p Terminal Diagram
The IRFP9140R, IRFP9141R, IRFP9142R and IRFP9143R are
advanced power MOSFETSs designed, tested, and guaranteed P-CHANNEL ENHANCEMENT MODE
to withstand a specified level of energy In the breakdown
avalanche mode of operation. These are p-channel D
enhancement-mode sllicon-gate power fleld-effect transistors
designed for applications such as switching regulators,
switching converters, motor drivers, relay drivers, and drlvers
for high-power bipolar switching transistors requiring high G
speed and low gate-drive power. These types can be operated
directly from integrated circuits.
The IRFP types are supplied In the JEDEC TO-247 plastic S
package.

Absolute Maximum Ratings (Tg = 259C) Unless Otherwise Specified
IRFPE140R IRFP9141R IRFP9142R [(RFP9143R  UNITS

Drain-Source Voltage (1) ... ... Cerretraiaeteareaenas Vps -100 -60 -100 -60 v

Drain-Gate Voltage (RGg = 20k} {1).v.evvvsvvnees o« VDGR ~100 -60 -100 -60

Continuous Drain Current
TC=280C. . cciceirviveiniiisnnirinensiannssensesss ID -19 -19 -16 -16 A
Te=1009C ..vviivineninae . .. Ip -12 -12 -10 -10 A

Pulsed Drain Gurrent(3) ...... .IoM ~76 -76 -64 -64 A

Gate-Source Voltage ..,..... . ... Vas +20 +20 +20 +20 v

Maximum Power DissIpation . ...ccieeviisrariiirsniesn s Pp 150 150 150 150 w
(See Figure 14)

Linear Derating Factor...vvvueuvassnecrsserssnssrscensnas 1.2 1.2 1.2 1.2 w/oC
{See Figure 14)

Single Pulse Avalanche Energy Rating (4)....... eerseess Egg 960 960 960 960 mJ

Operating and Storage Junction ...c..vueus. tesnns TJ, TSTG ~-55t0+150 -55t0+150 -55t0+150 -55t0+150 oG

Temperature Range

Maximum Lead Temperature for Soldering .. ..... . T 300 300 300 300 oc
(0.063" {1.6mm) from case for 10s)

NOTES:

1. Ty = +259C to +160°C 4. Vpp = 50V, Sfart Ty = +259G, L = 4.2mHp, Rg = 250, Peak fi_ = 19A

2. Pulse Tesl: Pulse width < 300ys, Duly Cycle < 2% (See Figures 15 and 16)

3. Repolitive Rating: Pulse’width limited by max. junclion temperature. See
Transiont Thermal Impedance Curve (Figure 5)

CAUTION: These devices are sensitive to elactrostatic discharge. Proper 1.C. handling procedures should be followed. File Number 2292
Capyright © Harris Carporation 1991
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HARRIS SEMICOND

SECTOR 4OE D

Specifications IRFPY140R, IRFP914 1R, IRFP9142R, IRFP9143R

Electrical Characteristics Tg = +259C, Unless Otherwise Specified T-39-23
LMITS
CHARACTERISTIC SYMBOL TEST CONDITIONS MIN TYP MAX | UNITS
Drain-Source Breakdown Valtage BVpss |Vas=0V,Ip =-250pA
IRFP9140R, IRFPY142R -100 - - \
IRFP9141R, IRFPO143R -60 - - \'
Gate Threshold Voitage VasaH) | Vbs=Vas: Ip =~250pA -20 - -4.0 \')
Gate-Source Leakage Forward lass Vags =20V - - 100 nA
Gate-Source L.eakage Reverse iass |Vas=-20V - - -100 nA
Zero Gate Voltage Drain Current Ipss Vps = Max Rating, Vgg =0V - - 250 pA
Vps = Max Rating x 0.8, Vgg =0V, - - 1000 pA
TJ=+1250C
On-State Drain Current (Note 2) ID(ON) | VDS > ID(ON) XIDS(ON) Max, VGgg = ~10V
IRFP9140R, IRFP9141R ~19 - - A
IRFP9142R, IRFP9143R ~-18 - - A
Statlc Drain-Source On-State rDS(ON) | Vgs =-10V,Ip =-10A
Resistance {Note 2)
IRFP9140R, IRFP9141R - 014 0.20 Q
IRFP9142R, IRFP9143R - 0.20 0.30 n
Forward Transconductance (Note 2) Ofs Vpg <-50V,Ip =-10A 53 7.9 - S(U)
Input Capacitance Ciss VGgs =0V, Vpg = -25V, f = 1.0MHz - 1200 - pF
Output Capacitance Cosg | SeeFlgure 10 - 570 - pF
Reverse Transfer Capacitance CRrss - 160 - pF
Turn-On Delay Time td(ON) | VDD =-50V,Ip =-19A,Rg =98.10 - 16 20 ns
Rise Time t See Figure 17. (MOSFET switching times = 65 100 ns
are essentially independent of operating
Turn-Off Delay Time td(OFF) tempereture.)y P P - 47 70 ns
Fall Time tf - 28 70 ns
Total Gate Charge Qg Vas =-10V,Ip =-19A,Vpg = 0.8 Max - 37 55 nGC
(Gate-Source + Gate-Drain) Rating. See Figure 18 for test circuit
Gate-Source Charge Q {Gate charge s essentially independent of - 87 = e
- as operating temperature.)
Gate-Drain (“Miller") Charge Qqd - 22 - nC
Internal Drain Inductance Lp Measured between | Modifled MOSFET = 5.0 = nH
contact screw on symbol showing the
header thatis closer | internal device
to source & gate inductances.
pins & center of die, oD
Internal Source Inductance Ls Measured from the - 13 - nH
source pin, 6mm
(0.25") from header &
source bonding pad.
oS
Junction-to~Case Reyc - - 0.83 OC/W
Case-to~Sink Rocs | Mounting surface flat, smooth and greased - 0.1 - oC/wW
Junction-to~-Ambient RgJa | Free Air Operation - - 30 ocw
Source Drain Dlode Ratings and Characterlstics
Continuous Source Gurrent Is Modified MOSFET D - - -19 A
{Bady Diode) symbol showing the
Pulse Source Current ISM integral reverse —t - - ~76 A
{Body Diode) (Note 3} P-Njunc.rectifier. G m_,!;
S
Dlode Forward Voltage (Note 2) Vsp Ty = +259C, Ig ==-19A,Vgg =0V - - -1.5 v
Reverse Recovery Time tr TJ = +259C, If = -18A, dIg/dt = 100A/us - 210 - ns
Reverse Recovered Charge QRR - 20 - pC
Forward Turn-on Time toN intrinsic turn-on time Is negligible. Turn-on - - - -
speed Is substantially controlled by Lg + Lp.

NOTES: 1. Ty = +259C to +150°C

2. Pulse Test: Pulse width g 300ps,

Duty Cycle < 2%

3. Repetitive Rating: Pulse widlh limited by max.
junction lemperature, See Transient Thermal

Impedance Curve (Figure 5)
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4. Vpp = 50V, Start Ty = +259C, L = 4.2mHy,

Rg = 250, Peak I, = 19A (See Figures 15

and 18)
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IRFP9140R, IRFP9141R, IRFP9142R, IRFP9143R
T-39-23
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IRFP9140R, IRFP914 1R, IRFPI142R, IRFPI143R
T-39-23 °
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Fig. 6 - Typical transconductance vs, drain current. Fig. 7 - Typical source-drain diode forward voltage.
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Fig. 8 - Breakdown voltage vs. temperature. Fig. 9 - Normalized on-resistance vs. temperature.
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Fig. 10 - Typical capacitance vs. arain-to-source voltage. Fig. 11 - Typical gate charge vs. gate-to-source voltage.
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Fig. 13 - Maximum drain current vs. case temperature.
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Fig. 14 - Power vs. temperature deraling curve.

out

I ey T

Vag=-10V

—

VARY tp TO OBTAIN
REQUIRED PEAK I,

92CS 41280

Fig. 17 - Switching time test circuit.
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Fig, 15 - Unclamped inductive test circuit.
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Fig. 16 - Unclamped inductive waveforms.
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Fig. 18 - Gate charge test circuit.
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