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International
Rectifier

HEXFET® Power MOSFET

* |solated Package

# High Voltage Isolation= 2.5KVRMS & D v = -100V
# Sink to Lead Creepage Dist.= 4.8mm Dss—
* P-Channel

* 175°C Operating Temperature
* Dynamic dv/dt Rating
* Low Thermal Resistance

HDS(OI‘I] = OGOQ

g ID = '5.2A

Description

Third Generation HEXFETs from International Rectifier provide the designer
wilh the best combination of fast switching, ruggedized device design, low
oh-resistance and cost-effectiveness.

The TQ-220 Fullpak eliminates the need for additional insulating hardware in
commercial-industrial applications. The mouiding compeound used provides a
high isolation capability and a low thermal resistance between the tab and
extemal heatsink. This isolation is equivalent to using a 100 micron mica
barrier with standard TO-220 product. The Fullpak is mounted fo a heatsink
using a single clip or by a single screw fixing.

TO-220 FULLPAK
Absolute Maximum Ratings
Parameter Max. Units |
lp @ Tg=25°C Continuous Drain Current, Vgs @ -10v | 52
0@ Tc=100°C | Continious Drain Cutrent, Ves@ 10V |~ 38 A
lom Puised Drain Current ® e ]
Po & Tc=25"C | Power Disslpation | 37 w
Linear Derating Facter | 0.24 WG
Vas Gate-to-Source Voliage +20 vV
Eas Single Pulse Avalanche Energy @ 300 md |
an Avalanche Curemt @ T T T A
Ear Repetitive Avalanche Energy @ 37 _md
dv/dt Peak Diode Recovety dv/dt @ | 5.5 Vins
Ts QOperating Junction and | -55to +175
Ta1o Storage Temperature Range G
Soldering Temperaiure, for 10 seconds | 300 (1.6mm lrom case) o
[ 7 Twmounting Torque, 6-32 or M3 screw | 10 Ibiin (1.1 Nem)
Thermal Resistance
Parameter Min [ Tye. [ Max | Units |
EY Juhcﬂo’n-rm-Cas? — — ; 4.1 SO
Reua Junction-to-Ambient — — ' B5
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Electrical Characteristics @ T, = 25°C (unless otharwise specified)

[ Parameler Min. | Typ. | Max. | Units Test Conditions \
ViBRiDSS Drain-ta-Source Breakdown Vollage -0 | — — V| Vas=0V, lo=-250uA
ﬂV(BR)DSS/A?J Breakdown Voltage ﬁp. Coefficiont — | -0.10 | —  v/»°C |Reference to 25°C, lp=-1mA
Rosian Static Drain-to-Scurce On-Resistance — — | 060 Q  [Vag=-10V, lp=-3.1A @

Vesih) {Gate Threshold Voltage . 2.0 — -4.0 V| Vps=Ves, In=-250uA
gis Forward Transcanductance 19 1 — 0 — 8§ | Vos=-BOV, Ip=-3.1A &
Ioss Drain-to-Source | eakage Current — - |-to LA Vg=-100V, Vea=0V
— — | -50¢ \ps=-80V, Vas=0V, T;=150°C
lace Gate-1o-Source Forward Leakage — — | -100 nA Vag=-20V
Gate-lo-Source Reverse Leakage — = 100 Veg=20V
Qg Total Gate Charge - — 18 Ip=-6.8A
Qus . Gate-to-Source Charge — — | 30 | nC |Vps=-80V
Qgd . Gate-to-Drain ("Miller*) Charge — — | 90 Veg=-10V See Fig. 6 and 13 @
Laon) Turn-Cn Delay Time — i 9.6 — Vppo=-50V
tr Rise Time — 20 — s In=-6.8A
taiot Turn-Off Delay Time — 21 — Ae=180Q
1 Fall Time — 25 — Rp=7.1Q $ee Figure 10 @
Lo Internal Drain [nductance — 4.5 — Eﬁ‘ﬁ&?égﬁ?’) g
nH | from package c@
Ls Internal Source Inductance — | 75 — and center of -
die cantact ]
Ciss Input Capacitance — 1 390 | — Vae=0Y
Coss Cutput Capacitance — 170 | — pF | Vpe=-25V
Crss ' Revarsa Transier Capacitance — 45 — /=1.0MHz See Figure 5
c Drain to Sink Capacitance — 12 — pF | f=1.0MHz
Source-Drain Ratings and Characteristics
. Parameter Min. | Typ. | Max. | Units Test Conditions
Is Continuous Source Gurrent | | &2 MOSFET symbol
(Body Diode) ) ) A showing the
Ism Pulsed Source _Current _ e | 21 integral ravarse
(Body Diode) @ p-n juncticn diode. :
Voo Diode Ferward Voltage — — | 8.3 V| T=B5°C, l5=-5.2A, Vas=0V @ .
ter Reverse Recavery Time — 100 ° 200 ns | T,=25°C, Ir=-6.BA
G Reversa Recovery Charge — | 033 0.668 | pC |difdt=100AMs B

for Forward Tum-On Time . Intrinsic turn-on time Is neglegible (lum-on s dominated by Le+Lp)

Notes:

T Repetitive rating; pulse widih limited by @ Isps-6.8A, difdt<110A/Ms, VoosV(eR)DSS, 1§ t=60s, f=60Hz

max. junction temperatura (See Figure 11} Tys178°C

2 Vpp=-25V, starting Ty=25°C, L=16mH @ Pulse width < 300 ps; duty cycle <2%.

Re=25¢1, lag=-5.2A (See Figure 12}

Document Number: 90199 www.vishay.com
666



IRF19520G

CE? =T
e | 'J/‘
z pr g o
5 fume CE /’4/_ =
a LT e =3
E i | E
< e <
= i AR & I T S =
=
@ R 7+ = oo 1 0 N | N o
£ AR e : A —
Q A J 1] Q
§ Pt = / fj_._._-———--——"""'_
J - _
a e T M5 a e AN T e
£ r"""_-_-_—H— | 5 %,—‘
10" . L 100§ T
T 20us FULSL WIDTH 20un JU BF WIDTH
i {17c = 25°¢ 1 7 'c - 2759C
100 who 167 1
-Vps, Drain-ta-Seuree Voltage (volts) -Vng, Drain-to-Source Voltage (volts)
Fig 1. Typical Ouiput Characteristics, Fig 2. Typical Output Characteristics,
Tc=25°C To=175°C
‘T % 30 Iy = 684
C — - 4 _- L -
ESDC///A/V" %
— LT |~ @ 25
@ s | / [+
a i rd o
£ — - A i c L~
S__ i TV ~ . Q.- 78 v
= Al e 3
e 4 I J — 1 - g = /’
3 // 1 ‘ L?} E 1.8 v
= / 4 \ _ - 2
d ! : £S5 <7
[ ' o L1
5 i 5 < .
' \ \ = Py
| e g
! i Vg = -BOV @
ot -+ 20us PULSE WIDTH @ Vg = -0
4 El -] 9 10 0‘263—43—20 G 2C 40 BO B0 100 120 140 162 180
-Vas, Gate-to-Sourge Voltage {volts) T,, Junction Termperature (*C)
Fig 3. Typical Transfer Characteristics Fig 4. Normalized On-Resistance
Vs. Temperature
Document Number: 90199 www.vishay.com

667



|IRFI9520G

® Vom = o7 T =
Cigz = 8gs + Cgu. Cus SHOATED
=
780 Erss = s L
Soss = fgs t Cgg
:
%{ £00
i |
i
g ~ “.‘ Liss ;
=
g N
o e COSB
—_— \_\
159 .‘.‘"‘-._ \I
Pt T
Crss.._______-
o L | { |I —
100 151

-Vps. Drain-to-Source Voitage (volts)

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

1 /
F3 L]
E ol 1
< i
=
g L ,/
£ 7
o "
£
@
5 /
e U 77— 30
0 £ b
t E/
% Z 7
[ I /
& / |
& |
Vgg - OV
1071
1.7 50 30 a0 50

-Vsn, Source-to-Drain Voltaga {volts)

Fig 7. Typical Source-Drain Diode
Forward Voltage

-Vgs, Gate-to-Source Voltage (volts)

-Ip, Drain Current {Amps)

20
Ig = -5.94 | i ]
Vg = A0V
vog = -5ov—-|
16 Vo - —ROV==
|
12 //
7
8
]
T
FOR 1EST CIRCUTT
2 | . SEE FTGURE 13
o 4 E] 12 16 20

Qg Total Gate Charge (nC)

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

153 T — m—_"
A =
T OFEFATION T ]'HIS AREA LIMITED
T BY Apg (o ]
|
108 /
7
5 7
' N
H] i
¢ |+ 9 M 1000
n Eafl IS S,
- —
5 Z N A
Fd .
R I To=25"C Il
F TJ=173°C
LCme
. SING_E P.L.3F
1 2 5 19 2 B 10& Z 9 103

-Vpg, Drain-ta-Source Voltage {volts)

Fig 8. Maximum Safe Operating Area

Document Number: 90199

www.vishay.com
668



IRFI9520G

R
Vps A
D.UT.
5.0 } 9 L
: = Voo
i
5.0 +
- | I-10v
=3 B ; Pulse Widh < 1ps
£ s Duly Fastor  0.4% .
= ™, 5
o - . . " . .
g Fig 10a. Switching Time Test Circuit
8 2.0
8 N Togon) I i
2.0 - vV,
f G5
r ' N 05— | |
= N\ i
T, : | I i
1 | I | |
2.9 . | : |
' 25 50 75 100 L1PE 150 175 80%
Te, Casa Tempaerature {°C) Vps /\ / .

Fig 9. Maximum Drain Current Vs,

Case Temperature

T T B iy i o . p— e d } +
0 | — i " T—TT 5{ =+ \! T T
R 1 e a4
i JT .ir_ ( ; T
T RN - I
S how. wapl] r— .
2 ! { |
N L
oo = T i E
Cll:'i H 1L ‘|- ) j — H
8- Fc'ln—-- ! T1ITI
) ] — H
@ -
2 ] e~ | |
= et T | L X
£ el | i _
£ : ettt ' ] i
2 SINGLE PULSE 7 Fon
e [THERMAL RESPONSE] T*
1| N I -
RN ] LM el
T T aTes:
T | 1. QUTY FACTGR, O=t1/t2
i ‘ 2. PEAK Ty=Ppy x Zopje + T¢
1079 1074 1073 1072 o.1 1

11, Reclangular Pulse Duration {secends)

Fig 11. Maximum Effective Transient Thermai Impedance, Junction-to-Case

Fig 10h. Switching Time Waveforms

Document Number: 90199

www.vishay

.com
669




IRFI9520G

Vary 1p 1o obtain Vps pr——— "~

required [As

—] D.UT.
|
_'_+VDQ

o.o1u
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Fig 13b. Gate Charge Test Circuit

Appendix A: Figure 14, Peak Diode Recovery dv/dt Test Circuit — See page 1506

Appendix B: Package Outline Mechanical Drawing — See page 1510

Appendix C: Part Marking Information — See page 1517
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Legal Disclaimer Notice
Vishay

Notice

The products described herein were acquired by Vishay Intertechnology, Inc., as part of its acquisition of
International Rectifier's Power Control Systems (PCS) business, which closed in April 2007. Specifications of the
products displayed herein are pending review by Vishay and are subject to the terms and conditions shown below.

Specifications of the products displayed herein are subject to change without notice. Vishay Intertechnology, Inc., or
anyone on its behalf, assumes no responsibility or liability for any errors or inaccuracies.

Information contained herein is intended to provide a product description only. No license, express or implied, by
estoppel or otherwise, to any intellectual property rights is granted by this document. Except as provided in Vishay's
terms and conditions of sale for such products, Vishay assumes no liability whatsoever, and disclaims any express
or implied warranty, relating to sale and/or use of Vishay products including liability or warranties relating to fitness
for a particular purpose, merchantability, or infringement of any patent, copyright, or other intellectual property right.

The products shown herein are not designed for use in medical, life-saving, or life-sustaining applications.
Customers using or selling these products for use in such applications do so at their own risk and agree to fully
indemnify Vishay for any damages resulting from such improper use or sale.

International Rectifier®, IR®, the IR logo, HEXFET®, HEXSense®, HEXDIP®, DOL®, INTERO®, and POWIRTRAIN®
are registered trademarks of International Rectifier Corporation in the U.S. and other countries. All other product
names noted herein may be trademarks of their respective owners.
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