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IRF254, IRF255
IRF256, IRF257

TELEPHONE: (973) 376-2922
(212)227-6005

FAX: (973) 376-8960

Avalanche-Energy-Rated
N-Channel Power MOSFETs

22 A and 20 A, 275 V and 250 V
rosioni = 0,14 O and 0.17 G

Features:
• Single pulse avalanche energy rated
• SOA is power-dissipation limited
• Nanosecond switching speeds
• Linear transfer characteristics
• High input impedance
• 275, 250 V dc rated - 120 Vac line system operation

N-CHANNEL ENHANCEMENT MODE

TERMINAL DIAGRAM

The IRF254, IRF255, IRF256 and IRF257 are advanced
power MOSFETs designed, tested, and guaranteed to with-
stand a specified level of energy in the breakdown ava-
lanche mode of operation. These are n-channel enhance-
ment-mode silicon-gate power field-effect transistors de-
signed for applications such as switching regulators, switch-
ing converters, motor drivers, relay drivers, and drivers for
high-power bipolar switching transistors requiring high
speed and low gate-drive power. These types can be oper-
ated directly from integrated circuits.

The IRF-types are supplied in the JEDEC TQ-204AE steel
package.

TERMINAL DESIGNATION
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ABSOLUTE-MAXIMUM RATINGS
CHARACTERISTIC

Drain-Source Voltage © VBs
Drain-Gate Voltage (Rcs = 20 kO) CD Voon
Continuous Drain Current ID @ To = 25° C
Continuous Drain Current ID @ Tc = 100°C
Pulsed Drain Current Q IDM
Gate-Source Voltage VGS
Maximum Power Dissipation Po @ Tc - 25° C
Linear Derating Factor
Single-Pulse Avalanche Energy Rating ® E.»
Operating Junction and Tj
Storage Temperature Range T,M

Lead Temperature

IRF254
250
250
22
14

88

IRF255
250
250

20
12
80

IRF256
275
275
22
14
88

1RF257
275

,275

20
12
80
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150
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300 (0.063 in. [1 .6 mm] from case for 10s)
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NJ Semi-Conductors reserves the right to change test conditions, parameter limits and package dimensions without
notice. Information furnished by NJ Semi-Conductors is believed to be both accurate and reliable at the time of going
to press. However, NJ Semi-Conductors assumes no responsibility for any errors or omissions discovered in its use.
NJ Semi-Conductors encourages customers to verify that datasheets are current before placing orders.

Quality Semi-Conductors



IRF254, IRF255, IRF256, IRF257

ELECTRICAL CHARACTERISTICS At Case Temperature (Tc) = 25° C Unless Otherwise Specified

CHARACTERISTIC
Drain-Source Breakdown Voltage BVDss

Gate Threshold Voltage VOSIM
Gate-Source Leakage Forward loss
Gate-Source Leakage Reverse lass
Zero-Gate Voltage Drain Current loss

On-State Drain Current © IDIOW

Static Drain-Source On-State rose™,!
Resistance ®

Forward Transconductance @ gls

Input Capacitance Co*
Output Capacitance C™,
Reverse Transfer Capacitance C™
Turn-On Delay Time ton*,.
Rise Time t,
Turn-Off Delay Time tdcom
Fall Time it
Total Gate Charge Q0

(Gate-Source Plus Gate-Drain)
Gate-Source Charge Qg,
Gate-Drain ("Miller") Charge Q ,̂
Internal Drain Inductance LD

Internal Source Inductance Ls

TYPE
IRF2S6
IRF257
IRF254
IRF255

ALL
ALL
ALL

ALL

IRF254
IRF256
IRF255
IRF257
IRF254
IRF256
IRF255
IRF257

ALL
ALL
ALL
ALL
ALL
ALL
ALL
ALL

ALL

ALL
ALL
ALL

ALL
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2700
580
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19
84
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73
5
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4.0
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1000
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TEST CONDITIONS

Vcs = O V

ID = 250 //A

VDS = VGS, ID = 250 //A

VGS = 20 V
^/os = 20 V

VDS = Max, Rating, VGS = 0 V
VDS = Max. Rating x 0.8, V

VDS > I wool X rDSIonl max.. VG,

VDS > ID'OAI X TDSfon) me*., ID '

See Fig. 10

G s - O V , Tc = 125°C

= 12 A

0MHz

Voo = 125 V, ID = 22 A, Zo = 6.2 O
See Fig. 16
(MOSFET switching times are essentially
independent of operating temperature.)

VGS = 10 V, I0 = 22 A, VDS = 0.8 Max. Rating.
See Fig. 17 for test circuit. (Gate charge is
essentially independent of operating
temperature.)

Measured from the
drain lead, 6mm
(0.25 in.) from package
to center of die.
Measured from the
source lead, 6mm
(0.25 in.) from package
to source bonding
pad.

Modified MOSFET
symbol showing the
internal device ,"
inductances. — I
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THERMAL RESISTANCE

Junction-to-Case RRIC
Case-to-Sink R«cs
Junction-to-Ambient R«i»

ALL
ALL
ALL

—
—
—

—
0.1?
—

0.83
—
30

"C/W
°C/W
°c/w

Mounting surface flat, smooth, and greased.
Free air operation.

SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS

Continuous Source Current I5
(Body Diode)

Pulse Source Current ISM
(Body Diode) ®

Diode Forward Voltage © VSo
Reverse Recovery Time U
Reverse Recovered Charge QnB

Forward Turn-on Time ton

IRF254
IRF256
IRF255
IRF257
IRF254
IRF256
IRF255
IRF257

ALL
ALL
ALL

ALL

-

—

—

-

—
150
1.9

-
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—
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4
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Modified MOSFET symbol
showing the integral °
reverse P-N junction rectifier.

o
s

Tc = 25°C, Is = 22 A. Vos = 0 V
Tj = 150" C. IF - 22 A, dlf/dt = 100 A///S
Tj = 150° C, IF = 22 A, dlF/dt = 100 A//US

Intrinsic turn-on time is negligible.
Turn-on speed is substantially controlled by L3 + LD.

®Tj = 25"Cto 150°C.
© Pulse Test: Pulse width < 300 *is,

Duty Cycle < 2%.

® Repetitive Rating: Pulse width limited by
max. junction temperature. See Transient
Thermal Impedance Curve ~~"

9 VDD = 50 V. Starting Tj = 25° C, L = 3.3 mH,
RG = 25 n, Peak lu - 22 A (See Figs. 14 & 15).


