INTERNATIONAL RECTIFIER

Data Sheet No. PD-9.434

IS2R

HEXFET®° TRANSISTORS IRFZ20

N-Channel
50 Volit
Power MOSFETs

D IRFZ22

50 Volt, 0.1 Ohm HEXFET
TO-220AB Plastic Package

The HEXFET technology has expanded its product base to
serve the low voltage, very low Rps(on) MOSFET transistor
requirements. International Rectifier’s highly efficient
geometry and unique processing of the HEXFET have been
combined to create the lowest on resistance per device per-
formance. In addition to this feature all HEXFETs have
documented reliability and parts per million quality!

The HEXFET transistors also offer all of the well established
advantages of MOSFETs such as voltage control, freedom
from second breakdown, very fast switching, ease of parallel-
ing, and temperature stability of the electrical parameters.

They are well suited for applications such as switching power
supplies, motor controls, inverters, choppers, audio ampli-
fiers, high energy pulse circuits, and in systems that are
operated from low voltage batteries, such as automotive,
portable equipment, etc.

CASE STYLE AND DIMENSIONS

10.54 (0.415)
MAX.

13.97 (0.550)
MAX.

Features:

Extremely Low RDS(on)
Compact Plastic Package

Fast Switching

Low Drive Current

Ease of Paralleling

No Second Breakdown
Excellent Temperature Stability
Parts Per Million Quality

Product Summary

Part Number Vbs RDS(on) Ip
IRFZ20 50V 0.108 15A
IRFZ22 50V 0.12Q 14A

10.54 (0.415)

e o ]
Zj” :o::m 10.29 {0.408) %mz (0.052)

| 378 (0.149) 22 (0048)
35 0.139) O'A 1221008)

8

15.09 (0.594)
1484 (0.584)

TERM 3 - SOURCE
TERM 2 - DRAIN
TERM 1 - GATE

0.045) MIN.

4.57 (0.180)
£3270.170)

279(0110)_|
2.29 (0.090)
|

5.33(0.210)
83(0.190)

13.97 (0.650)
1347 (0530)
§ SECTION X-X

s
e . 0939 (0.037)

1.40 (0.055) 0686 (0.027)
1.15(0.045)

0.51(0.020)
04770.016)

Case Style TO-220AB
Dimensions in Millimeters and (Inches)
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IRFZ20, IRFZ22 Devices

Absolute Maximum Ratings

Parameter IRFZ20 IRFZ22 Units
Vbs Drain - Source Voltage © 50 50 v
VDGR Drain - Gate Voltage (Rgg = 20 KO) @ 50 50 v
Ip @ Tc = 25°C  Continuous Drain Current 15 14 A
Ip @ T¢c = 100°C_ Continuous Drain Current 10 9.0 A
Ipm Pulsed Drain Current @ 60 56 A
Vas Gate - Source Voltage +20 Vv
Pp @ Tc = 25°C  Max. Power Dissipation 40 (See Fig. 14) w
Linear Derating Factor 0.32 (See Fig. 14) WK
Im Inductive Current, Clamped (See Fig. 15 and 16) L = 100uH
60 56 A
T'l"jgg gg;zng’eﬁggmrgngmge =55 10 150 °c
Lead Temperature 300 (0.063 in. (1.6mm) from case for 10s) °C

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

Parameter Type | Min. Typ. Max. | Units Test Conditions
BVpgs Drain - Source Breakdown Voltage IRFZ20 | 50 - - v Vgs = 0V
IRFZ22 [ 50 — — v Ip = 250 puA
VGsith) Gate Threshold Vottage ALL 2.0 — 4.0 v Vps = Vgs: Ip = 250 yA
Igss  Gate-Source Leakage Forward ALL — - 500 nA Vgs = 20V
Igss  Gate-Source Leakage Reverse ALL = - —-500 | nA Vgs =-20V
Ipgss  Zero Gate Voltage Drain Current ALL - - 250 #A | Vps = Max. Rating, Vgs = OV
— — 1000 wA | Vpg = Max. Rating x 0.8, Vgg = 0V, Tc = 125°C
[ On-State Drain Current @ IRFZ20 [ 15 — — A
Dlon) Rz T =1 =T A | VoS > 'Dlon) X RoSionimax. Vas = 10V
Rps(on) Static Drain-Source On-State Resistance @ | IRFZ20 | — 0.080 | 0.100 Q
=10V, Ip = 9
Rz = om0 [ o0 | @ | 'O 'p = 90A
Ofs Forward Transconductance @ ALL 5.0 6.0 - S(® | Vbs > Ipion) * RDS(on) max., ID = 9.0A
Ciss Input Capacitance ALL - 560 850 pF Vgs = OV, Vps = 25V, f = 1.0 MHz
Coss Output Capacitance ALL - 250 350 pF See Fig. 10
Crss Reverse Transfer Capacitance ALL - 60 100 pF
tdion) _ Turn-On Delay Time ALL - 15 30 ns Vpp ¥ 25V, Ip = 9.0A, Z, = 500
t Rise Time ALL - 45 90 ns See Fig. 17
td(of Turn-Off Delay Time ALL - 20 40 ns (MOSFET switching times are ially independent of
t Fall Time AL | — T | 30 | ns | operEting )
Total Gate Charge Vgs = 10V, Ip = 20A, Vpg = 0.8 Max. Rating.
% (Gate-Source Plus Gate-Drain) ALL - 12 17 nC See Fig. 18 for test circuit. (Gate charge is essentially
Qgs Gate-Source Charge ALL — 9.0 — nC | independent of operating temperature.)
Qgd Gate-Drain (“Miller”) Charge ALL - 3.0 — nC
Lp Internal Drain Inductance - 35 - nH Measured from the Modified MOSFET
contact screw on tab symbol showing the
ALL to center of die. internal device
- 45 - nH Measured from the
drain lead, 6mm (0.25 in.) 0
from package to center of
die.
Ls Internal Source Inductance ALL - 75 - nH Measured from the source §
lead, 6mm (0.25 in.) from
package to source bonding S
pad.
Thermal Resistance
RehJc  Junction-to-Case ALL — — 312 | KW
Rincs  Case-to-Sink ALL — 1.0 — KW | Mounting surface flat, smooth, and greased.
Rihga  Junction-to-Ambient ALL - - 80 KW | Free Air Operation

D-536




Source-Drain Diode Ratings and Characteristics

IRFZ20, IRFZ22 D

evices

Is Continuous Source Current IRFZ20 | — — 15 A Modified MOSFET symbol showing the integral

(Body Diode) REZZ | = = Iy A | reverse P-N junction rectifier. S
Ism Pulse Source Current IRFZ20 | — — 60 A §

(Body Diode)<® RFZ22 | — — 56 A s
Vsp Diode Forward Voltage @ IRFZ20 [ — — 1.25 \ Tc = 25°C, Ig = 15A, Vgg = OV

IRFZ22 - - 11 v Tc = 25°C, Ig = 14A, Vgg = OV

trr Reverse Recovery Time ALL - 100 - ns Ty = 150°C, Ig = 15A, digkit = 100A/us
QRR Reverse Recovered Charge ALL — 0.4 — uC Ty = 150°C, Ip = 15A, digikdt = 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.

Ip. DRAIN CURRENT (AMPERES

Ip. DRAIN CURRENT (AMPERES)

30

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

(]

Repetitive Rating: Pulse width limited by
max. junction temperature.
See Transient Thermal Impedance Curve (Fig. 5).
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Vps, DRAIN-TO-SOURCE VOLTAGE (VOLTS)

Fig. 4 — Maximum Safe Operating Area




IRFZ20, IRFZ22 Devices
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IRFZ20, IRFZ22 Devices
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Fig. 10 — Typical Capacitance Vs. Drain-to-Source Voltage
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Fig. 11 — Typical Gate Charge Vs. Gate-to-Source Voltage
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IRFZ20, IRFZ22 Devices
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*Fig. 19 — Typical Time to Accumulated 1% Failure *Fig. 20 — Typical High Temperature Reverse Bias

(HTRB) Failure Rate)

*The data shown is correct as of April 15, 1984. This information is updated on a quarterly
basis; for the latest reliability data, please contact your local IR field office.
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Data Sheet No. PD-9.414A

INTERNATIONAL RECTIFIER | J€2R

HEXFET°*TRANSISTORS IRFZ30

0 IRFZ32
N-Channel

50 VOLT
POWER MOSFETs

50 Volt, 0.05 Ohm HEXFET Features:

TO-220AB Plastic Package Extremely Low RDS(on)

The HEXFET technology has expanded its product base to Compac,t Pl_astnc PaCKage

serve the low voltage, very low RpS(on) MOSFET transistor Fast SW]tChIl’Ig

requirements.  International Rectifier’s highly efficient Low Drive Current

geometry and unique processing of the HEXFET have been Ease of Paralleling

combined to create the lowest on resistance per device No Second Breakdown
performance. In addition to this feature all HEXFETs have Excellent Temperature Stability
documented reliability and parts per million quality! Parts Per Million Quality

The HEXFET transistors also offer all of the well established

advantages of MOSFETs such as voltage control, freedom Product summary

from second breakdown, very fast switching, ease of parallel-

ing, and temperature stability of the electrical parameters. Part Number Vbs RDS(on) )
They are well suited for applications such as switching power IRFZ30 50V 0.05Q2 30A
supplies, motor controls, inverters, choppers, audio ampli- IRFZ32 50V 0.07) 25A

fiers, high energy pulse circuits, and in systems that are
operated from low voltage batteries, such as automotive,
portable equipment, etc.

Sl AL
287 :0.:13) 10.29 (0.405) DRAIN 132 (0.052)

.78 (0.149)
350039 O'A 122 (0.048)

CASE STYLE AND DIMENSIONS ",0_5.,0,“5, TERM 4 -
3

10.54 (0.415) - @ 6.48 (0.255)
MAX. i

623 0.265) TERM 3 - SOURCE
15,09 (0.594) TERM 2 - DRAIN
TeEe 058 TERM 1 - GATE

1.15 (0.045) MIN.

o 457 (0.180)

15.09 (0.594) - Sz
MAX. 279(0.110)_|

2.29 (0.090)
—

5.33(0.210)
0.550) 83(0.190)
0.530)

i | j_SECTlON X=X
H
13.sa~7| &sso) . terood [

f— —
1.40 (0.055) 2.97(0.17)

115 (0.045) 272(0.107)

Case Style TO-220AB
Dimensions in Millimeters and (Inches)
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IRFZ30, IRFZ32 Devices

Absolute Maximum Ratings

Parameter IRFZ30 IRFZ32 Units
Vps Drain - Source Voltage © 50 50 Vv
VDGR Drain - Gate Voltage (Rgs = 20 KO) ® 50 50 Vv
Ip @ Tc = 25°C  Continuous Drain Current 30 25 A
Ip @ Tc = 100°C  Continuous Drain Current 19 16 A
Ipm Pulsed Drain Current @ 80 60 A
Vags Gate - Source Voltage +20 Vv
Pp @ Tc = 25°C  Max. Power Dissipation 75 (See Fig. 14) w
Linear Derating Factor 0.6 (See Fig. 14) WK
Im Inductive Current, Clamped (See Fig. 15 and 16) L = 100uxH A
‘IT'JW Swragsn'gr e‘#\‘g::mr;nlgmge 86 to 150 °c
Lead Temperature 300 (0.063 in. (1.6mm) from case for 10s) °C

Electrical Characteristics @ Tc = 256°C (Unless Otherwise Specified)

Parameter Type | Min. Typ. Max. | Units Test Conditions
BVpgs Drain - Source Breakdown Voltage IRFZ30 | 50 — — v Vgs = OV
IRFZ32 | 50 - — v Ip = 250 A
Vgsith)_Gate Threshold Voltage ALL | 20 | — 4.0 V| Vps = Vgs. Ip = 250 4A
lgss  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 uA | Vps = Max. Rating, Vgs = OV
— — 1000 | wA | Vps = Max. Reting x 0.8, Vgg = OV, Tc = 126°C
Ipion)  On-State Drain Current @ ::g :: = = : Vbs > Ibion) * RDSfonimax. VGs = 10V
Rps(on) Static Drain-Source On-State Resistance @ ::g = gg gg : Vas = 10V, Ip = 16A
| 9fs Forward Transconductance @ ALL 9.0 12 — S | Vbs > Ipjon) X Rpsion) Max. Ip = 16A
Ciss __ Input Capacitance ALL | — | 1250 | 1800 | pF | Vgs = OV, Vpg = 25V, f = 1.0 MHz
ng Output Capacitance ALL - 550 800 pF See Fig. 10
_C& Reverse Transfer Capacitance ALL - 130 200 pF
tdjon)  Turn-On Delay Time ALL - 12 25 ns Vpp % 25V, Ip = 16A, Z, = 500
t Rise Time ALL - 16 35 ns See Fig. 17
tdofy _ Turn-Off Delay Time ALL - 23 45 ns (MOSFET ing til‘ma are ially independ
t Fall Time ALL — 16 35 ns P b
% (heSouce A Gete Drain ac | - [ | 3 | nc | S 18 o umet ot 1te gy.‘ma; i?'.l!‘n%auy
Qgs Gate-Source Charge ALL - 14 - nC | independ perating )
Qgd __ Gate-Drain ("Miller”) Charge ALL | — 12 - nC
Lp Internal Drain Inductance - 35 - nH Measured from the Modified MOSFET
contact screw on tab symbol showing the
to center of die. internal device
AL - 45 - nH Measured from the
drain lead, 6mm (0.25 in.) (]
from package to center of
die.
Ls Internal Source Inductance ALL - 75 — nH Measured from the source
lead, 6mm (0.26 in.) from
package to source bonding d
pad.
Thermal Resistance
RehJC__ Junction-to-Case ALL | — — [ 167 | KW
Rincs  Case-to-Sink ALL — 1.0 — KW | Mounting surface flat, smooth, and greased.
Rihja  Junction-to-Ambient ALL - - 80 KW Free Air Operation
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Source-Drain Diode Ratings and Characteristics

IRFZ30, IRFZ32 Devices

Is Continuous Source Current IRFZ30 | — - 30 A Modified MOSFET symbol showing the integral

(Body Diode) R = = 26 A | reverse RN junction rectifier N
Ism Puise Source Current IRFZ30| — — 80 A

(Body Diode) @ WRFZ32 | — — 60 A s
Vsp  Diode Forward Voltage @ IRFZ30 | — — 16 V| T¢ = 25°C, Ig = 30A, Vgg = OV

b RFZ32| — — [ 15 | V | Tc = 25°C, Ig = %A, Vgg = OV

trr Reverse Recovery Time ALL - 160 — ns Ty = 150°C, Ig = 30A, digkit = 100A/us
Qpr___ Reverse Recovered Charge AL | — 15 — uC | Ty = 150°C, If = 30A, dipkit = 100A/s
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.

1p. DRAIN CURRENT (AMPERES)

Ip. DRAIN CURRENT (AMPERES)

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

MY £ _
8
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S
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=
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3
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<
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o
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Vps, DRAIN-TO-SOURCE VOLTAGE (VOLTS)
Fig. 1 — Typical Output Characteristics
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Fig. 3 — Typical Saturation Characteristics
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@ Repetitive Rating: Pulse width limited by

max.

junction temperature.

See Transient Thermal Impedance Curve (Fig. 5).
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Fig. 2 — Typical Transfer Characteristics
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Fig. 4 — Maximum Safe Operating Area
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IRFZ30, IRFZ32 Devices
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IRFZ30, IRFZ32 Devices
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IRFZ30, IRFZ32 Devices
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Fig. 15 — Clamped Inductive Test Circuit Fig. 16 — Clamped Inductive Waveforms
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*Fig. 19 — Typical Time to Accumulated 1% Failure *Fig. 20 — Typical High Temperature Reverse Bias

(HTRB) Failure Rate

*The data shown is correct as of April 15, 1984. This information is updated on a quarterly
basis; for the latest reliability data, please contact your local IR field office.



Data Sheet No. PD-9.435

INTERNATIONAL RECTIFIER | IR

HEXFET° TRANSISTORS IRFZ40

IRFZ4a2
N-Channel

50 VOLT .
POWERMOSFETs

S
50 Volt, 0.028 Ohm HEXFET Features:
TO-220AB Plastic Package ® Extremely Low RDS(on)
[ Comgact Plastic Package
The HEXFET technology has expanded its product base to M Fast Witching

serve the low voltage, very low Rpg(on) MOSFET transistor g Low Drive Current

requirements. International Rectifier’s highly efficient .
geometry and unique processing of the HEXFET have been n Ease Of Para”elmg

combined to create the lowest on resistance per device per- W No Second Breakdown

formance. In addition to this feature all HEXFETs have W Excellent Temperature Stability
documented reliability and parts per million quality! ® Parts Per MiIIion Quality

The HEXFET transistors also offer all of the well established

advantages of MOSFETs such as voltage control, freedom
from second breakdown, very fast switching, ease of parallel- PI'OdUCt summary

ing, and temperature stability of the electrical parameters. “
They‘are well suited for applications such as switchipg power PART NUMBER VDs RDS(ON) D
ggﬁ::éfge;:ﬁrpnml?‘:v' e\izl.tage batteries, such as automotive, |RFZ42 50V 0.035Q 46A

CASE STYLE AND DIMENSIONS I 1054 0419

.
287(0.13) [~ 1029(0405) 132 (0.052)
ZEZ(0103) | 318(0.149) o 0 r‘nzz[o,ma)
y | 35470139

10.54 (0.415
\ ) T @ 2300, TERM 3 - SOURCE
1)

TERM 2 - DRAIN
T% TERM 1 - GATE

0.045) MIN. 4.57 (0.180)

15.09 (0.594) ~{ = e

MAX 279(0.110)_|

2.29 (0.090)
—

33 (0.210)
13.97 (0.550) 83(0.190)
13.47 (0.530) X

SECTION X-X

13.97 (0.550) { 051 (0.020)
MAX. i ' 0.47(0.076)

r

297(0.17)
27210.107)

Case Style TO-220AB
Dimensions in Millimeters and (Inches)
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IRFZ40, IRFZ42 Devices

Absolute Maximum Ratings

Parameter IRFZ40 IRFZ42 Units
Vps Drain - Source Voltage ® 50 50 v
VDGR Drain - Gate. Voltage (Rgg = 20 KQ) @ 50 50 v
Ip @ Tc = 26°C  Continuous Drain Current 51 46 A
Ip @ Tc = 100°C  Continuous Drain Current 32 29 A
| Ipm Pulsed Drain Current @ 160 145 A
Vas Gate - Source Voltage +20 \
Pp @ Tc = 25°C Max. Power Dissipation 125 (See Fig. 14) W
Linear Derating Factor 1.0 (See Fig. 14) WK
M Inductive Current, Clamped (See Fig. 15 and 16) L = 100pxH
160 145 A
TTJs,g g:::%znengreﬁgg:::r:n:ange 55 t0 150 °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
BVpgs Drain - Source Breakdown Voltage IRFZ40 | 50 — — \ Vgs = 0V
IRFZ42 [ 50 - — v Ip = 250 uA
VGsith) Gate Threshold Voltage ALL 2.0 - 4.0 Vv Vps = Vgs: Ip = 250 A
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 Vpg = Max. Rating, Vgg = 0V
—_ - 1000 pA Vps = Max. Rating x 0.8, Vgg = 0V, Tc = 125°C
Iplon)  On-State Drain Current @ ::Z:g ils - = : Vos > Ibion) * RpSionimax. Vas = 10V
R| Static Drain-Source On-State Resistance @ IRFZ40 | — 0.024 | 0.028 Q
o iRFzea] — | 0030 [00% | 1 | oS~ '0V/p =24
Ifs Forward Transconductance @ ALL 17 2 = S | Vps > IDjon) X RDS(on) max, 'D = 29A
Ciss Input Capacitance ALL - 2350 | 3000 pF Vgs = OV, Vpg = 25V, f = 1.0 MHz
Coss Output Capacitance ALL - 920 1200 pF See Fig. 10
Crss Reverse Transfer Capacitance ALL - 250 400 pF
tdion)  Turn-On Delay Time ALL — 18 25 ns Vpp 225V, Ip = 29A, Z, =4.7Q
t Rise Time ALL - 25 60 ns See Fig. 17
tdjoffy  Turn-Off Delay Time ALL — 35 70 ns (MOSFET switching tir‘nes are essentially independent of
t Fall Time ALL — 12 25 ns gl
% E:Lgmcghglrgse Gate-Drain) ALL - 40 60 nc ;?esﬁg. 1108v‘fo'rDtest ?:ldrﬁut:l[()gata glﬁrgea; :::eﬁi.auy
Qg Gate-Source Charge ALL — 22 - nC | independent of operating temp )
di Gate-Drain (“Miller”) Charge ALL - 18 - nC
Lp Internal Drain Inductance - 35 - nH Measured from the Modified MOSFET
contact screw on tab symbol showing the
ALL to center of die. internal device
- 45 - nH Measured from the X
drain lead, 6mm (0.25 in.)
from package to center of
die.
Ls Internal Source Inductance ALL - 75 - nH Measured from the source
lead, 6mm (0.25 in.) from
package to source bonding S
pad.
Thermal Resistance
RihJc  Junction-to-Case ALL - - 1.0 KW
Rihcs  Case-to-Sink ALL - 1.0 — K/W | Mounting surface flat, smooth, and greased.
Rihga  Junction-to-Ambient ALL - - 80 K/W | Free Air Operation
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IRFZ40, IRFZ42 Devices

Source-Drain Diode Ratings and Characteristics

Is Continuous Source Current IRFZ40 — 51 A Modified MOSFET symbol showing the integral )
(Body Diode) \RFZa2 | — — 26 A reverse P-N junction rectifier.
Ism Pulse Source Current IRFZ40 | — — 160 A $
(Body Diodel.® WFzaz| — | — | 45 | A :
Vsp _ Diode Forward Voitage @ IRFZ40 | — — 25 V_ [ Tc = 25°C, I = 51A, Vgg = OV
IRFZ42 | — — 22 V[ Tc = 25°C,Ig = 46A, Vgg = OV
ty Reverse Recovery Time ALL | — 350 = ns | T, = 150°C, I = 51A, digkit = 100A/us
QRR Reverse Recovered Charge ALL — 21 - #C | T) = 150°C, Ip = BIA, digkit = 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%. @ Repetitive Rating: Pulse width limited by TO-220A
max. junction temperature.
See Transient Thermal Impedance Curve (Fig. 5).
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IRFZ40, IRFZ42 Devices
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IRFZ40, IRFZ42 Devices
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IRFZ40, IRFZ42 Devices
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Fig. 15 — Clamped Inductive Test Circuit

Fig. 16 — Clamped Inductive Waveforms
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*The data shown is correct as of April 15, 1984. This information is updated on a quarterly

basis; for the latest reliability data, please contact your local IR field office.
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