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HEXFET® TRANSISTORS IRFZ20
D IRFZ22

N-Channel
50 Volt a
Power MIOSFETs

S
50 Volt, 0.1 Ohm HEXFET Product Summary
-22 icP
I\OHEXFgTAtBhpllaStl:c ac:(adgte duct b t Part Number Vbs RDS(on) b
e echnoiogy nas expanded its product base to
serve the low voltage, very low RpD$(on) MOSFET transistor IRFZ20 50v 0.10€ 15A
requirements. International Rectifier's highly efficient IRFZ222 50V 0.12Q 14A

geometry and unique processing of the HEXFET have been
combined to create the lowest on resistance per device
performance. In addition to this feature all HEXFETs have

documented reliability and parts per million quality 1 Features:

The HEXFET transistors also offer all of the well established - Extren; elv Low R

advantages of MOSFETS such as voltage control, very fast Y . DS(on)
switching, ease of paralleling, and temperature stabiiity of M Compact Plastic Package

the electrical parameters. W Fast Switching

They are well suited for applications such as switching power ® Low Drive Current

supp_lips, motor controls, inyert'ers, ch_oppers, audio ®m Ease of pa,—a”e”ng

amplifiers, high energy pulse circuits, and in systems that I s ili
are operated from low voltage batteries, such as automotive, W Excellent Temperature Stability
portable equipment, etc. B Parts Per Million Quality
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Absolute Maximum Ratings

F IRF220 IRFZ22 Units
Vps Drain - Source Voltage @ 60 B0 v
VDGR Drain - Gato Voltags {Rgg = 20 K0} @ 60 60 Vv
Ip @ Tc = 26°C  Continuous Draln Current 16 14 A
Ip @ T¢ = 100°C _ Continuous Drain Current 10 9.0 A
Iom Pulsed Drain Current @ 60 66 A
Vas Gate - Source Voltage +20 v
Pp @ Tg = 26°C _Max. Fower Dissipation 40 (See Fig. 14) W
Linear Derating Factor 0.32 (See Fig. 14) WK ®
fLm Inductive Current, Clamped (See Fig. 16 and 16) L = 100xH
60 [ 56 A
Etg (S)t’:fa?: gTe.mpng:g:’:n F?ange —66 to 160 °c
Lead Temperature 300 {0,063 in. (1.6mm) from case for 10s) °C

Electrical Characteristics @ Tg = 25°C (Unless Otherwise Specified)

Perameter Type Min. Typ. Max. | Units Test Conditions
BVpss Drain - Source Breakdown Vbltage IRF220 | B0 — - v Vgs = 0V
IRFZ22| 50 - — Vv Ip = 250 pA
VGsi(th) Gate Threshold Voltage ALL 2.0 — 4.0 v Vps = Vas. lp = 260 pA
Igss Gate-Source Leakage Forward ALL - — 500 nA | Vgg = 20V
Igss  Gate-Source Leakage Reverse ALL — — -500 | nA | Vgg =-20V
ipss  Zero Gate Voltage Drain Current ALL — - 260 A | Vps = Max. Rating, Vgg = OV
- — 1000 sA | Vps = Max. Rating x 0.8, Vgs = OV, Tc = 128°C
tat in nf - -
fofon) ~ Or-State Drain Cureent @ :22 :i —e— : Vps > Iplon) * RpSionimax. Vas = 10V
RDS(on) Static Drain-Source On-State F ] IRF220| — 0.080 | 0100 Q
for Wrzza | — om0 om0 | o] Ves = 10V.fo = 90A
s Forward Transconductance @ ALL 6.0 6.0 — S | Vos > Inton) X RpSionl max, ID = 9.0A
Ciss Input Capacitance ALL - 560 860 pF Vgs = OV, Vps = 26V, f = 1.0 MHz
Coss Output Capascitance ALL — 250 350 pF See Fig. 10
Ciss Reverse Transfer Capacitance ALL - 60 100 pF
tdon)  Turm-On Delay Time ALL — 16 30 ns Vpp & 25V, Ip = 9.0A, Z; = 500
t Rise Time ALL - 45 90 ns See Fig. 17
tdiof  Turn-Off Delay Time ALL — 20 40 ns (MOSFET times are iy independent of
i Fall Time AL | — 1 | 30 | ns | operating temp )
Total Gate Charge = A = = Q.| ing.
09 (G;tae—SourcehPlgs Gate-Drain) ALL - 12 17 nC ;gesﬁg. 1108vfblr':)test %IO'?;II:’D(&M x?hgf:;mi: :::ar:?tially
Qg Gate-Source Charge ALL - 9.0 - nC | independent of operati p )
Qgg Gate-Drain (“Miller”) Charge ALL - 3.0 - nC
Lp Interngd Drain Inductance - 35 - nH Measured from the Modified MOSFET
contact screw on tab symbol showing the
AL to center of dia internal device
- 46 - nH Measured from the
drain lead, 6mm (0.25 in.)
from package to canter of
die.
Ls Internal Source Inductance ALL - 75 - nH Measured from the source
tead, 8mm {0.25 in.) from
package to source bonding
pad.
Thermal Resistance
Ry Junction-to-Case ALL — — 312 |[KW®
Rihcs  Case-to-Sink ALL — 1.0 — [KW @] Mounting surface fiat, smooth, and greasad.
Rep s Junction-to-Amblent ALL - - 80 K/W @ | Typical socket mount




Source-Drain Diode Ratings and Characteristics

I=9J~=11

Is Continuous Source Current IRF220| — - 16 A Modifled MOSFET symba! showing the integral 3
dy Diode)} RFZZ | — = 13 A reverse P-N junction rectifier.
Ism Pulse Source Current IRF220| - - €0 A
(Body Diode) @ 2| — — 56 A s
Vsp _ Diode Forward Voltage ® IRFZ20 | — — 16 V| T¢ = 25°C, Ig = 18A, Vgg = OV
RFZ22| — = T4 | V | Tc = 26°C, Ig = 14A, Vgg = OV
tr Reverse Recovery Time ALL - 100 - ns Ty = 160°C, Ip = 15A, digkit = 100A/is
QRR Reverse Recowvered Charge ALL - 0.4 — uC Ty = 150°C, Ip = 15A, digikdt = 100A)ss
ton Forward Turn-on Time ALL Intrinsic turn-on tima Is negligible. Tum-on speed is substentially controlled by Ls + Lp.
@ Ty = 256°C to 150°C, @ Pulse Test: Pulse width < 300us, Duty Cycle < 2%. @ Repetitive Rating: Pulse width limited by
max. junction temperature.
@ KW = *CIW See Transient Therma! Impadance Curve (Fig. 5).
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Fig. 3 — Typical Saturation Characteristics
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NORMALIZED EFFECTIVE TRANSIENT
(PER UNIT)

THERMAL IMPEDANCE
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Fig. 5 — Maximum Effective Transient Thermal Impedance, Junction-to-Case Vs. Pulse Duration
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Fig. 10 — Typical Capacitance Vs. Drain-to-Source Voltage

30
T T T T T T T T 1
| Ros(on) MEASURED WITH CURRENT PULSE OF 6 s
g DURATION. INITIAL Ty = 269C. (THE MINIMAL
Z 2.5 |- HEATING EFFECT WAS COMPENSATED FOR.)
w
(%3
=
<
B 20
@
a
&
3 / Vas = 10V
&8 15
£ /
“
£ 10 4/ P
A — e
& Vs = 20v—|—]
B
Eos5
v
=]
(-5
0 10 20 30 a0 50 60

1p. DRAIN CURRENT (AMPERES}
Fig. 12 — Typical On-Resistance Vs. Drain Current

60

40

30 N

N

2 AN
N

o AN

N

P, POWER DISSIPATION (WATTS)

0 25 50 75 100 125 150
T, CASE TEMPERATURE (0C)

Fig. 14 — Power Vs. Temperature Derating Curve
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Fig. 13 — Maximum Drain Current Vs. Case Temperature
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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

Flg. 18 — Gate Charge Test Circuit
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*Fig. 20 — Typical High Tempgraiure Revsias-Bips
(HTRB) Failure Rate

*The data shown is correct as of April 15, 1987. This information is updated on a
quarterly basis; for the latest reliability data, please contact your local IR field office.



