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Parameter Min. Typ. Max. Units         Conditions
V(BR)DSS Drain-to-Source Breakdown Voltage 100 ––– ––– V VGS = 0V, ID = 250µA
∆V(BR)DSS/∆TJ Breakdown Voltage Temp. Coefficient ––– 0.11 ––– V/°C Reference to 25°C, ID = 1mA�
RDS(on) Static Drain-to-Source On-Resistance ––– ––– 0.036 Ω VGS = 10V, ID = 23A �
VGS(th) Gate Threshold Voltage 2.0 ––– 4.0 V VDS = VGS, ID = 250µA
gfs Forward Transconductance 14 ––– ––– S VDS = 25V, ID = 22A�

––– ––– 25
µA

VDS = 100V, VGS = 0V
––– ––– 250 VDS = 80V, VGS = 0V, TJ = 150°C

Gate-to-Source Forward Leakage ––– ––– 100 VGS = 20V
Gate-to-Source Reverse Leakage ––– ––– -100

nA
VGS = -20V

Qg Total Gate Charge ––– ––– 110 ID = 22A
Qgs Gate-to-Source Charge ––– ––– 15 nC VDS = 80V
Qgd Gate-to-Drain ("Miller") Charge ––– ––– 58 VGS = 10V, See Fig. 6 and 13 ��
td(on) Turn-On Delay Time ––– 11 ––– VDD = 50V
tr Rise Time ––– 56 ––– ID = 22A
td(off) Turn-Off Delay Time ––– 45 ––– RG = 3.6W

tf Fall Time ––– 40 ––– RD = 2.9W, See Fig. 10 ��
Between lead,

––– –––
6mm (0.25in.)
from package
and center of die contact

Ciss Input Capacitance ––– 1900 ––– VGS = 0V
Coss Output Capacitance ––– 450 ––– pF VDS = 25V
Crss Reverse Transfer Capacitance ––– 230 ––– ƒ = 1.0MHz, See Fig. 5�

nH

Electrical Characteristics @ T J = 25°C (unless otherwise specified)

LD Internal Drain Inductance

LS Internal Source Inductance ––– –––
S

D

G

IGSS

ns

5.0

IDSS Drain-to-Source Leakage Current

13

� Starting TJ = 25°C, L = 1.7mH
     RG = 25W, IAS = 22A. (See Figure 12)

� Repetitive rating;  pulse width limited by
     max. junction temperature. ( See fig. 11 )

Notes:

� ISD ≤ 22A, di/dt ≤ 180A/µs, VDD ≤ V(BR)DSS,
     TJ ≤ 175°C

� Pulse width ≤ 300µs; duty cycle ≤ 2%.

� Uses IRF1310N data and test conditions

 Parameter Min. Typ. Max. Units        Conditions
IS Continuous Source Current MOSFET symbol

(Body Diode)
––– –––

showing  the
ISM Pulsed Source Current integral reverse

(Body Diode) ��
––– –––

p-n junction diode.
VSD Diode Forward Voltage ––– ––– 1.3 V TJ = 25°C, IS =23A, VGS = 0V �
trr Reverse Recovery Time ––– 180 270 ns TJ = 25°C, IF = 22A
Qrr Reverse RecoveryCharge ––– 1.2 1.8 µC di/dt = 100A/µs ��

ton Forward Turn-On Time Intrinsic turn-on time is negligible (turn-on is dominated by LS+LD)

Source-Drain Ratings and Characteristics

A
42

140
S

D

G
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Fig 1.   Typical Output Characteristics

Fig 3.   Typical Transfer Characteristics Fig 4.   Normalized On-Resistance
Vs. Temperature

Fig 2.   Typical Output Characteristics
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Fig 8.   Maximum Safe Operating Area

Fig 6.   Typical Gate Charge Vs.
Gate-to-Source Voltage

Fig 5.   Typical Capacitance Vs.
Drain-to-Source Voltage

Fig 7.   Typical Source-Drain Diode
Forward Voltage
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Fig 9.  Maximum Drain Current Vs.
Case Temperature

Fig 10a.   Switching Time Test Circuit
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Fig 10b.   Switching Time Waveforms
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Fig 11.   Maximum Effective Transient Thermal Impedance, Junction-to-Case
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QG
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VG

Charge
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VDS
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.2µF12V

Current Regulator
Same Type as D.U.T.

Current Sampling Resistors

+

-
10 V

Fig 13b.  Gate Charge Test CircuitFig 13a.  Basic Gate Charge Waveform

Fig 12c.   Maximum Avalanche Energy
Vs. Drain Current

Fig 12b.  Unclamped Inductive Waveforms

Fig 12a.  Unclamped Inductive Test Circuit
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Fig 14. For N-Channel HEXFETS

* VGS = 5V for Logic Level Devices

Peak Diode Recovery dv/dt Test Circuit

�

�
�

RG

VDD

·  dv/dt controlled by RG
·  Driver same type as D.U.T.
·  ISD controlled by Duty Factor "D"
·  D.U.T. - Device Under Test

D.U.T Circuit Layout Considerations
   ·  Low Stray Inductance
   ·  Ground Plane
   ·  Low Leakage Inductance
      Current Transformer

�

*
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Part Marking Information
TO-247AC

Package Outline
TO-247AC Outline
Dimensions are shown in millimeters (inches)

LE A D  A S S IG N M E N TS

NO TE S :

- D  -
5 .30 (.209)
4 .70 (.185)

2 .50 (.089)
1 .50 (.059)

4

3X
0.80 (.031)
0 .40 (.016)

2.60 (.102)
2.20 (.087)3 .40 (.133)

3 .00 (.118)

3X

0.25 (.010) M C A S

4.30 (.170)
3 .70 (.145)

- C  -

2X
5.50 (.217)
4.50 (.177)

5 .50 (.217)

0.25 (.010)

1 .40 (.056)
1 .00 (.039)

3.65 (.143)
3.55 (.140)

DM MB
- A  -

15.90 (.626)
15.30 (.602)

- B -

1 2 3
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19.70 (.775)
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2 .40 (.094)
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2X

2X

5.45 (.215)

1  D IM E N S IO NING  &  TO LE R A N CING
    P E R A N S I Y 14.5M , 1982.
2   CO N TR O LLIN G  D IM E N S IO N : IN CH .
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Note:  For the most current drawings please refer to the IR website at: 
http://www.irf.com/package/ 
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