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HEXFET® Power MOSFET

® Surface Mount
) . D
. Avallab_le in Tape & Reel v = -200V
¢ Dynamic dv/dt Rating D8s
® P-Channel
¢ Fast SW'tChlng a RDS(DI’I) = 1SQ
® Ease of Paralleling
* Simple Drive Requirements s |D =-3.5A
Description
The HEXFET technoiogy is the key to International Rectifier's advanced line
of power MOSFET transistors. The efficient geometry and unique processing
of the HEXFET design achieve very low on-state resistance combined with
high transconductance and extreme device ruggedness.
The SMD-220 is a surface mount power package capable of accommadating
die sizes up to HEX-4. it pravides the highest power capability and the lowest
possible on-resistance in any existing surface mount package. The SMD-220
Is suitable for high current applications because of its low intarnal connection
resistance and can dissipate up to 2.0W in a typical surface mount application. SMD-220
Absoiute Maximum Ratings
. ___ Paameter Max. - ___ | Units
In @ Te=25°C | Confinuous Drain Current, Ves @ <10V 35
Ib@ Tc=100°C | Confinuous Drain Current, Ygs @ -10V | 2.0 | a
oM Pulsed Draln Current ) -14
Pp @ Tc=25°C |Power Dissipation -‘ 40 W
Po @ Ta=25°C | Power Dissipation {PCB Mount)* 3.0 R A
Linear Derating Factor ! 0.32 WG
Linear Derafing Factor (PCB Mounf)™ ! Q025
Vas Gate-te-Source Voltage R =20 v
lum Inductive Current, Clamp ] -14 A
dv/dt Peak Diode Recovery dv/dt @ -5.0 Vins
Ts, Tate Junation and Stofaéle Térﬁpéra}u}éﬁange -55 10 +150 c
o Soidering Temperature, for 10 saconds 300 (1.6mm from case)
Thermal Resistance
Parameter Min. Typ. ___7__ 7_7Max. Units
Rac ___ lJunction-to-Gaso — — a1 |
Ras Junction-to-Ambient {PCB mount)** — — 40 SGIW
Re.a Junclion-to-Ambient — - | 82

** When mounted

n 1" square PCB (FR-4 or G-10 Material).

For recommended footprint and soldering technigues refer to application noie #AN-894.
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Electrical Characteristics @ Ty = 25°C (unless otherwise specified)

Parameter Min. | Typ. | Max. | Units Test Conditions
VieRDES . Drain-to-Seurce Breakdown Voltage -200 | — — V| Ves=0V, In=-250uA
AViampss/AT,| Breakdown Voltage Temp. Coefficient — | -022 | — | VWC |Reference to 25°C, fo=-1mA
Rpsien Static Drain-to-Seurce On-Resistance — - 15 Q  [Vgg=-10V, lp=-1.5A @
Vasim) Gate Threshold Voltage -2.0 —_ -4.0 V| Vps=Vas, lp=-250pA
Uis Forward Transconductance 10 | — — S | Vps=-50Y, Ip=-1.5A @
Inss Drain-to-Source Leakage Current — — {100 A Vos="200Y, V55=0Y
— — -500 Vog=-160V, Vas=0V, Ty=125°C
lacs Gate-lo-Source Forward Leakage — —  -100 A Vag=-20V
Gate-to-Source Reverse Leakage = — . 1o V=20V
Qq Total Gate Charge — — 22 lp=-4.0A
| Qs Gate-to-Source Charge L — — 12 nC | Ype=-160V
Clgd Gate-to-Drain {"Miller") Charge — — 10 Ves=-10V See Fig. 6and 12 %
Laion Turn-Cn Delay Time — 15 — Vop=-100Y
ty Rise Time — 25 — s Ip=-1.5A
tajary Tum-0if Delay Time — 20 — Ra=5002
r Fall Time — ! 15 — Ro=67 See Figure 10@
Lo Internal Drain Inductance — 15 — g’?x’f?g;gﬁ?} i %
nH | from package G_'dlj_ ;
Ls Internal Source Inductance — 75| — and center of j
: die contact s
Cies Input Capacitance -— 350 — Vag=0V
Coss Output Capacitance — 1100 [ — ! pF |Vos=-25V
Craa Reverse Transfer Capacitance — ! 30 - | $=1.0MHz See Figure 6
Source-Drain Ratings and Characteristics
Parameter Min. | Typ. | Max. | Units Test Conditions
I5 Continuous Source Current B — | as MOSFET symbol
(Bady Diode) A showing the
lam Pulsed Source Current _ . 14 integral reverse
(Body Diode) @ p-n junction dicde.
Vsp Diode Farward Voltage — — | 7.0 V| Tu=25°C, ls=-3.5A, Vas=0V &
1 Revarse Recovery Time — | 300 | 450 | hs |Ty=25°C, Ir=-3.5A
Qn Revarse Recovary Charge - 1.8 28 | pC |didt=100A/s @
ton Forward Turn-On Time Intringic turn-on time is neglegile (turn-on Is dominated by Ls+Lp)
HMotes:
@ Repetitive rating; pulse width limited by & I15p=-3.54, difdt<B5A/ps, VoDV (ERIDSS,
max. junctian temperature (See Figure 11) TJ=150°C
@ Not Applicable @ Pulse width < 300 us; duty cycle £2%.
Document Number: 90113 www.vishay.com

366



IRF9620S

-5 -8
-10v, t v lUulElSE_}ESY-' . I[ /
| = gy ,.‘Jr_g_, do Voo ot | I
! Pusuni. b e I
-+ 40 ..l‘ FULSE TEST -4 3
. . - T,=2E9C
g : 2 ___I_,, ! i 4
] [ | £ “ )= 1250 /
£ Ve - z ,3_fl>, —
= i &5 he i
= = .
2 i 1 }
£ H ]
2 : 2 L :
g F - - -F- Y +—
H : = | ‘ :
5 | H | |
L] v a |
1 ‘T K | +
' J‘ 4 ]l i
= T v t 1 H
1] -0 - -30 =40 Bl o -2 -4 -6 -4 -10
Vpg. OAAIN-TOSOURCE WOLTARF (VALTS) Vs, GATE 10-50UHCE VOLIAGE (WuL1S)
Flg. 1 — Typical Dutput Characteristics Fig. 2 — Typical Transfer Characterlstics
s 10 (SRR, e N1 B
TIOM 1-‘! THIS #REA LIMITED
A I 59 r 87 fps
] .
a - | 1y 4 i i i i ]
T a I
g | v x ! I
= - k-,
: 3”2 I : TR
£, [ v z ——H
2 3
= I et 2 |
PR N ¥ge o BY { = ~ s !
E £ M.
z 2 | 2 H " -
H = N |
2 E) FHHEE = R
= . e o i
1 i T A & N T T
N i T = I
il f | ER I |
|/ l L) AN L
d + 4y - i |t SENGLE PULSE |
ot
13 -1 -2 -1 -4 B PO L S E F s ?
Vo5 DRAINTO-S0GACE VOLTAGE (v2. 75! NEGATIVE Vpg. DRAIN-TO-SOUACE vOLTAGE (vOLTS)
Fig. 3 — Typical Saturation Characteristics Fig. 4 — Maximum Safe Operating Area
= T T T ™ rTr
A N I T | R AT T T
g [ T T = —HH
I i J : g L . | !
£2 b =
2K I
= H T
sk [ :
iz !
Sy '
€= I
£z e S =
X CHTT L | " \
e TEas e I —— " ek " I I Y 1. DUTY FACTAR, D v %
27 e T SING LE PULSE JTAANSIENT |-+ | - } -
= ; —
£ o P:‘/?- ‘ THLRMAL MPEDAYCE) f L i i { ' I “ 3. FER UNIT BASE = Rypyg = 592 DEG CW,
L (1 T 3 Ty - To - 2pm 2ot
5 o i S T LT ] %t e Yo e
105 2 5 108 H g 0} H 5 gl 2 4 et ? 5 0 ? 5 0
1y, SQUARE WAYL PULSL DUAATION (SCCOR DS
Fig. 5 — Maxlrmum Effective Transient Thermal Impedance, Junction-to-Case Vs, Pulse Duration
Document Number: 90113 www.vishay.com

367



IRF9620S5

20
-—QL.‘II}LETEL | |
(il i |
32 ¥05 > \Doni % HpSion] max
Z
&
=
o T« B9
g 1
H // )= 255C
=3 . Y
2 /
=T Ty - 12600
§ Y
H A W
3
&
=
=0t

L] -1 -2 -3 A El
Ip, DRAIN CUARENT {AMPERES)

Fig. 6§ — Typlcal Transconductance Vs,
Drain Current

126

‘\

i

&

BYggs. OAAIN-TOSOLRCE BREAKDOWN VOLTAGE
iNORMALIZED]

ars
-40 q 40 0 120 160
Ty JURCTIDN TEMPERATURE [OC}

Fig. 8 — Breakdown Voltage Vs, Temperature

son

400 \\ \.\'
\
g [\ ‘
w 100 \ Tigg = Ogg - Cgd. Bas SHORTED]
H N G = Cia
] Cpe S
Zm \ \\ Fom ™ Bt 0y Gy
s \ \ =04+ Cpg
|
N h \
I N Cuis
~
R e
. I
" -1 ] ET) -0 -5

Vps. DEAIN TQ-SOUICE YDLTAGE IVOLTS]

Fig. 10 — Typlcal Capacllance Va.
Draln-to-Source Voltage

|gg. REVERSE DRAN CURREN] (AMPERES)

fip3tgn;. DRAIK-TO-SOURCE ON RESISTANCE
(NOAMALIZEDI

Negative Vg, Gate-to-Source Voltage {volts)

- 2
FLAl
A7 |
B /.
7/
-10 /I
B i L """
FAW ST
-0k Vi
I ,/‘//
Bi¥] 4
ST
=20 2 44 A0 58 Bl

3 " -
Vgp, S0L ACE.TO-ORAIN VOLTAGE (vOLTS)
Fig. 7 — Typical Source-Drain Dicde

Forward Vcltage
15
i
15 ,/
//,’ . .
10 / Wd Vs = 10V
i
=10
/’/ 1 1 !l
%3 '
2
-0 0 [ [ 120 160

T}, JUHCTION TEMPE RATY RE (0%
Flg. 8 — Normallzed On-Resistance Vs.

Temperature
20,
“Mip=-3sa T T
A Vog =-Hov 1—,
VoS -,
vps .
16 »
1 7 Z
T/
|V
FOR TEST CIRCUIT
o SEE SIGURE 16
Q 4 3 12 186 0

Qg . Total Gata Charge {n:)

Fig. 11 — Typical Gate Charge Vs,
Gate-to-Source Voltage

Document Number: 90113

www.vishay.com
368



8

|IRF9620S

[ e, e S Apaet S . "
Rpston) MEASURED WITH GURRENT RULE OF T &8 i
- 20 DURATION [INITIAL T = 269C, (HEATING @ ol T
E EFFECT OF 2.0 ne PULSE IS MINIMALJ g 30 |
2, i { ‘ & [ T !
S % | S
Ed Vos :rlﬂ\"t‘r _ 25 ™ ‘ JI
5 [ g |
= ‘ L IP AN |
z a3 AN T
[ 7 L z < i—
3 A £ 15 .
Zre VA - = N
= L Pl - L by
F Vg =20V . t :
4 el o 4 L \\
3 \ = Y
o | @w 0.5
2 _|_____..[ N @
‘ 0.0
a 4 8 12 18 2% E 50 75 100 125 150
Ig. ERATN CURRENT IAMPERES] Tg. CASE TEMPERATURE [ OC)
Fig. 12 — Typical On-Resistance Va. Fig. 13 «— Maximum Drain Current Vs.
Draln Current Cage Temperature
40 T ‘
VARY 1) TO OBTAIN
- REOLIFIED PEAK 1
oJT
= 30 ; .
@ N ¥t -1V 4
£ N 4
2x 1
g \ vop = D5 BYDSS  En=075BVISS
;e; » N Fig. 15 — Clamped Inductive Test Ghrouit
a
= | L\ | s ea, _——————
il t ; +
SN N 4
& 1 L
=4 - : :
i L \ E—
! l r
5 T J | "
L] 20 40 a 80 o 120 “w F
Te, GASE TEMPERATURE 19G} t
ig. 14 — Power V8. Temperature Derating Gurve 9. 16 — Clamped Indusctive Waveforms
Fig. 14 — P Ve T t Derating G Flg. 16 — CI| d Inductive Wavef:
. Ro
VWV tapen
Ves— = T
C.UT. 10% N
J
_PVDD |
80% l —_—
Duty Factor< 0.1% Vos
=
Fig. 17a — Switching Time Test Circuit Fig. 17b — Swliching Time Waveforms
Document Number: 90113 www.vishay.com

369

™ R - - - s



IRF9620S

Currenl Regulate

| Sams Type as DUT. 1
I
| ]\
! S0KO i
L] .
:12v-|- F oF !
i : !
asy—— o8 = ! : v
DUt T 08
I - Aes +»— Qap !D
Vs ::L-
Vi
G ama T T
Charge —» g ¥ 1Ip
Currenl Sampling Resistors
Fig. 1Ba — Basic Gate Charge Waveform Flg. 18b — Gate Charge Test Circuit

Appendix A: Figure 14, Peak Diode Recovery dv/dt Test Circuit — See page 1506
Appendix B: Package Qutline Mechanical Drawing — See page 1507

Appendix C: Part Marking Information — See page 1515 Intemational
Appendix D: Tape & Reel Information — See page 1519 R ectiﬁ er
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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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