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Avalanche Energy Rated
P-Channel Power MOSFETs

* Linear Transfer Characteristics

¢ High Input Impedance

Features Package

» -5A and -BA, 80V and ~100V oz

* rp§(ON} = 0.6{2 and 0.80

» Single Pulse Avalanche Energy Rated DRAIN

* SOA is Power-Dissipation Limited (FLANGE) O :? ggﬂ&cE
* Nanosecond Switching Speeds I_, ] ———> GATE

Description

The IRF9520, IRF9521, IRFY522 and IRF9523 are advanced
power MOSFETs designed, tested, and guaranteed to
withstand a specified level of energy in the breakdown

Terminal Diagram

P-CHANNEL ENHANCEMENT MODE

(0.063" (1.6mm) from case for 10s)

NOTES:
1. Ty = +259C to +1509C
2. Pulse Test Pulse width < 300ps,Duty Cycle < 2%

3. Repetitive Rating: Pulse width limited by max junction temperature. See
Transient Thermal Impedance Curve (Figure 5)

avalanche mode of operation. These are p-channel D
enhancement-mode silicon-gate power field-effect transistors
designed for applications such as switching regulators,
switching converters, motor drivers, relay drivers, and drivers
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 IRF types are supplied in the JEDEC TO-220AB plastic S
package.
Absolute Maximum Ratings (Tc = 25°C) Unless Otherwise Specified
IRF9520 IRF9521 IRF9522 IRF9523 UNITS
Drain-SourceVoltage (1) ..ot veereinereernnrcnss -100 -80 -100 -80 v
Drain-Gate Voltage (Rgg = 20k} (1) -100 -80 -100 -80 \4
Continuous Drain Current
TG =250C ettt et iat e b -6 -6 -5 -5 A
TE=1000C L\ tvettiereenrnmnnnnnreeretarnaiaases Ip -4 -4 -3.5 -35 A
PulsedDrainCurrent (3) .............oiiiiiiiiinans, IpM -24 -24 ~20 ~20 A
Gate-SourceVoitage ................ ... +20 +20 +20 +20 v
Maximum Power Dissipation 40 40 40 40 A
{See Figure 14}
LinearDerating Factor.. ..ot iiiiiiiiineanns 0.32 0.32 0.32 0.32 Ww/oC
{See Figure 14)
Single Pulse Avalanche Energy Rating (4). .............. Eas 370 370 370 370 mJ
Operating and StorageJunction .................. TJ,TSTG -55t0+150 -55t0+150 -55t0+150 -55t0+150 Rles
Temperature Range
Maximum Lead Temperaturefor Soldenng ............... TL 300 300 300 300 oC

4 Vpp =25V, Start T = +25°C, L = 16.4mHy, Rg = 25, Peak || = 60A
(See Figures 15 and 186)

CAUTION: These devices are sensitive ta electrostatic discharge. Proper | C handling procedures should be followed.

Copyright © Harris Corporation 1994
5-65

2281.1

File Number

P-CHANNEL
POWER MOSFETs




mm 1302271 0054553 307 EE HAS
Specifications IRF9520, IRF9521, IRF9522, IRF3523

Electrical Characteristics T¢ = +259C, Unless Otherwise Specified

LIMITS
CHARACTERISTIC SYMBOL TEST CONDITIONS MIN TYP MAX | UNITS
Drain-Source Breakdown Voltage BVpss {VGs=0V,Ip=-250pA
IRF9520, IRF9522 -100 - - \'
IRF9521,IRF9523 -80 - - v
Gate Threshold Voltage VGsTH) | VDs=Vas, Ip =-250pA -2.0 - -4.0 \i
Gate-Source Leakage Forward Igss |Vgs=-20V - - -500 nA
Gate~Source Leakage Reverse lass |Vag=20V - - 500 nA
Zero Gate Voltage Drain Current Ipss {Vps=MaxRating, Vgg =0V - - -250 pA
Vps = Max Rating x 0.8, VGgs = 0V, - - ~-1000 pA
TG =+1250C
On-State Drain Current (Note 2) IpON) | VDS > ID(ON) X 'DS(ON) Max, Vgg =-10V
IRF9520, IRF9521 -6 - - A
IRF9522, IRF9523 -5 - - A
Static Drain-Source On-State 'DS(ON) [VGs=-10V,Ip=-3.5A
Resistance (Note 2)
IRF9520, IRF9521 - 0.5 0.6 [¢)
IRF9522, IRFE523 - 0.6 08 1]
Forward Transconductance (Note 2) dfs VpS > ID(ON) X 'DS(ON) Max: ID ==3.5A 0.9 2 - S(B)
Input Capacitance Ciss {Vas=0V,Vps=-25V,f=1.0MHz - 300 - pF
Output Capacitance Coss | See Figure 10 - 200 - pF
Reverse Transfer Capacitance CRss - 50 - pF
Turn-On Delay Time ta(oN) | VDD =0.5 BVpss, Ip =-6.0A,Rg = 5060 - 25 50 ns
Rise Time i See Figure 17. (MOSFET switching times Z 50 100 ns
are essentially independent of operatin
Turn-Off Delay Time 14(OFF) temperaiure.)y (ndep operaiing - 50 100 ns
Fall Time t - 50 100 ns
Total Gate Charge Qg V@s =-10V,Ip =-6A,Vps = 0.8 Max - 16 22 nC
(Gate-Source + Gate-Drain) Rating. See Figure 18 for test circuit.
Gate-Source Charge Qgs (Gate charge is essentially independent of — 9 _ "G
ti ture.
Gate-Drain ("Miller”) Charge Qqq ] CPoreting temperature.) - 7 - "G
Internal Drain Inductance Lp Measured from the Modified MOSFET - 35 - nH
contact screw on tab | symbol showing the
to center of die. internal device
Measured fromthe | Inauctances. - a5 - H
drain lead, 6mm D
(0.25") from pkg. to
center of die.
Internal Source Inductance Ls Measured from the - 7.5 - nH
source lead, 6mm
{0.25") from pkg. to
source bonding pad. oS
Junction-to-Case RoJc - - 3.12 oc/wW
Case-to-Sink Rggs | Mounting surface flat, smooth and greased - 0.1 - oc/wW
Junction-to-Ambient Rgya | Typical socketmount - - 80 oC/wW
Source Drain Diode Ratings and Characteristics
Continuous Source Current i3 Modified MOSFET D - - -6.0 A
{Body Diode) symbol showing the
Pulse Source Current ism | ntegral reverse = = -24 A
(Body Diode) (Note 3) P-Njunc. rectifier. G
S
Diode Forward Voltage (Note 2) Vsp | Tg=+259C,15=-6.0A,Vag=0V - - -1.5 \
Reverse Recovery Time trr Ty = +1500C, IF = -8.0A, dig/dt = 100A/ps - 230 - ns
Reverse Recovered Charge Qrr | Ty=+1509C, I =-6.0A, dig/dt = 100A/ps - 1.3 - uC
Forward Turn~on Time toON Intrinsic turn—on time is negligibte. Turn-on - - - -
speed is substantially controlled by Lg + Lp.

4, Vpp = 25V, Start Ty = +250C, L = 15.4mH,
R = 25(1, Poak I_ = 6.0A (See Figures 15
and 16)

NOTES: 1. Ty = +259C to +150°C
2, Pulse Test: Pulse width < 300us,
Duty Cycle < 2%

3. Repelitive Rating: Pulse width limited by max.
junction temperature. See Transient Thermal
Impedance Curve {Figure 5)
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Fig 12 - Typical on-resistance vs drain current.

35

30 N '

Pp POWER DISSIPATION (WATTS)
~
a

5 N

[4 20 40 60 80 100 120 140
Tc CASE TEMPERATURE (°C)

Fig 14 - Power vs temperature derating curve
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Fig 17 - Switching time test circuit
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Fig 13 - Maximum drain current vs. case temperature

j_ov['ij

vgg=-10V

VARY tp TO OBTAIN
REQUIRED PEAK I

92CS 43278

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.

P-CHANNEL

L
[
w
T8
[0}
[}
=
24
g
[o]
Q.




