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FETKY ™ MOSFET & Schottky Diode

e Co-packaged HEXFETH Power
MOSFET and Schottky Diode AT Mo
e Ideal For Synchronous Regulator . : Vbss = 30V
. . S LLI = 111D
Applications
° Generation\_/TechnoIogy S 111 11D Rps(on) = 0.035Q
e SO-8 Footprint 6 L 5 11
Schottky Vf = 0.42V
Description Top View

The FETKY™ family of co-packaged HEXFETs and
Schottky diodes offer the designer an innovative board
space saving solution for switching regulator applications.
Generation 5 HEXFETs utilize advanced processing
techniquesto achieve extremely low on-resistance per silicon
area. Combiningthistechnology with International Rectifier's
low forward drop Schottky rectifiers results in an extremely
efficient device suitable for use in a wide variety of portable
electronics applications.

The SO-8 has been maodified through a customized leadframe SO-8
for enhanced thermal characteristics. The SO-8 package is
designed for vapor phrase, infra red or wave soldering
techniques.
Absolute Maximum Ratings
Parameter Max. Units
Ip @ Ta = 25°C Continuous Drain Current, Vgs @ 10V** 6.4
Ip @ Tpa =25°C Continuous Drain Current, Vgs @ 10V* 4.1
Ip @ Ta=70°C Continuous Drain Current, Vgs @ 10V* 3.3 A
Ibm Pulsed Drain Current ©® 33
Pp @Ta = 25°C Power Dissipation (PCB Mount)** 25 w
Pp @Ta =25°C Power Dissipation (PCB Mount)* 1.0 W
Linear Derating Factor (PCB Mount)* 8.0 mw/°C
Ves Gate-to-Source Voltage +20 \%
T3 Tste Junction and Storage Temperature Range -55 to + 150 °C
Thermal Resistance
Parameter Typ. Max. Units
Reia Junction-to-Amb. (PCB Mount, steady state)* 100 125
Reia Junction-to-Amb. (PCB Mount, steady state)** 40 50 °C/W
Reia Junction-to-Amb. _Schottky * 100 125
Notes:
® Repetitive rating — pulse width limited by max. junction temperature (see fig. 11)
@ lgp <4.1A, di/dt < 110A/ps, Vpp < Vgrpss: T3 < 150°C ® Pulse width < 300us — duty cycle < 2%

* When mounted on FR-4 board using minimum recommended footprint.
** When mounted on 1 inch square copper board, for comparison with other SMD devices.
HEXFET is the registered trademark for International Rectifier Power MOSFETS )
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MOSFET Electrical Characteristics @ T ; = 25°C (unless otherwise specified)

Parameter Min. | Typ. | Max. | Units Conditions
V(@BR)DSS Drain-to-Source Breakdown Voltage 30 | —| — | V | Ves=0V,Ip=250pA
Rbs(on) Static Drain-to-Source On-Resistance — | —[0.035 Io) Ves=10V,Ip=41A®
— | —10.060 Ves =4.5V,Ip=21A Q®
VaGs(th) Gate Threshold Voltage 10| —| — | V | Vbs=Vgs, Ip=250pA
Ofs Forward Transconductance 46 | — | — S | Vps =15V, Ip=2.1A
Ibss Drain-to-Source Leakage Current —|—1| 10 LA Vos = 24V, Ves = OV
—| —| 25 Vps = 24V, Vgs = 0V, Ty = 125°C
less Gate-to-Source Forward Leakage — | — | -100 nA Vgs = -20V
Gate-to-Source Reverse Leakage — | — | 100 Vgs = 20V
Qg Total Gate Charge — | 18 | 27 Ib=4.1A
Qgs Gate-to-Source Charge —1 22| 33 nC | Vps =24V
Qqd Gate-to-Drain ("Miller") Charge — | 59| 89 Vgs = 10V, See Fig. 6 and 9 ®
td(on) Turn-On Delay Time —| 6.7 | — Vpp = 15V
tr Rise Time — 27 | — ns Ip=4.1A
td(off) Turn-Off Delay Time —| 20 | — Rc = 6.2Q
tf Fall Time —| 16 | — Rp =3.7Q, See Fig. 10 ®
Ciss Input Capacitance — | 510| — Vgs = 0V
Coss Output Capacitance — 1 200 — | pF | Vps=25V
Crss Reverse Transfer Capacitance —1 84 | — f = 1.0MHz, See Fig. 5
MOSFET Source-Drain Ratings and Characteristics
Parameter Min. | Typ. [Max. [Units Conditions
Is Continuous Source Current(Body Diode)] — | — | 1.3
Ism Pulsed Source Current (Body Diode) —|— ] 33 A
Vsp Body Diode Forward Voltage — | — ] 10 V | T3=25°C, Is=4.1A, Vgs = OV
ter Reverse Recovery Time (Body Diode) | — | 57 | 86 ns | T3=25°C, Ir=4.1A
Qrr Reverse RecoveryCharge —— | 93 | 140 | nC | di/dt = 100A/us ®
Schottky Diode Maximum Ratings
Parameter Max. |Units. Conditions
If (av) Max. Average Forward Current 2.0 50% Duty Cycle. Rectangular Wave, Tc = 132°C
4.0 A 50% Duty Cycle. Rectangular Wave, Tc = 117°C
Ism Max. peak one cycle Non-repetitive 150 5us sine or 3ps Rect. pulse Following any rated
Surge current 15 A 10ms sine or 6ms Rect. pulse |load condition &
with Vrrm applied
Schottky Diode Electrical Specifications
Parameter Max. Units Conditions
Vim Max. Forward voltage drop 0.50 If=1.0, Tj=25°C
0.60 Vv If=2.0, Tj=25°C
0.42 If=1.0, Tj= 125°C
0.55 If=2.0, Tj = 125°C
Irm Max. Reverse Leakage current 0.10 mA Vr=30V | Tj=25°C
15 Tj=125°C
Ct Max. Junction Capacitance 100 | pF Vr = 5Vdc ( 100kHz to 1 MHz) 25°C
dv/dt Max. Voltage Rate of Charge 5200|V/ ps| Rated Vr
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C, Capacitance (pF)

lsp, Reverse Drain Current (A)

1000
Vgs =0V, f=1MHz
Ciss =Cgs + ng , Cds SHORTED
Crss = ng
800 D-\ Coss =Cds + Cqgd
Ciss_
.y
\ \,\
600 FCoss ~
\
N
400 N
NG N
Crss
200 . =
~
\‘_.‘
P —
e ——
0
1 10 100
Vps ., Drain-to-Source Voltage (V)
Fig 5. Typical Capacitance Vs.
Drain-to-Source Voltage
100
)
//
10 |— Z,
—T) = 150°CFF
/
/—f; = 25°C
/I //
1 / / VGs =0V
0.4 0.8 1.2 1.6 2.0 2.4

Vsp , Source-to-Drain Voltage (V)

Fig 7. Typical Source-Drain Diode
Forward Voltage

Ip. Drain Current (A)

20

Ip = 4.1A

- =
© [\ o

VGS , Gate-to-Source Voltage (V)

Vps = 24V
Vps = 15V

A

N

|/
4

FOR TEST CIRCUIT

0 SEE FIGURE 9
0 5 10 15 20 25 30
Qg ., Total Gate Charge (nC)
Fig 6. Typical Gate Charge Vs.
Gate-to-Source Voltage
100 T | . T T . T T T
OPERATION IN THIS AREA LIMITE
_~ BY RIDS(on) ,
e e o e ) g -:‘ —) ----*—--dI
1 T N\ \‘ 1
= N \ N
Yy N \q \\ :
10 4 100,554
7 TN N, | |
A 1
7 N T
7 \J L]
\\ !1ms
|
1 A =
10msFHH
I
]
1
Tp =25°C I
Ty =150°C i
o1 Single Pulse 1
0.1 1 10 100

Vpg , Drain-to-Source Voltage (V)

Fig 8. Maximum Safe Operating Area



https://www.datasheetcrawler.com/
https://www.stockedmro.com/

TSGR IRF7421D1

Rp
Qe . Vbs
10V D.U.T
~ QGs ++— QeD — Y
~ Voo
Ve
) 3 10V
Pulse Width <1 ps
Charge — Duty Factor < 0.1%
L
Fig 9a. Basic Gate Charge Waveform Fig 10a. Switching Time Test Circuit
Current Regulator —
|
|
! Vbs
|
k) 90% \| / \| |/_
|
! | |
| | | |
¢ L'V | | |
D.UT T-'DS I | I
| | |
10%
’ A N A\
Ves— Ml
amaf [ tion) tdf)
AN\~
Ic = Ip
Current Sampling Resistors
Fig 9b. Gate Charge Test Circuit Fig 10b. Switching Time Waveforms
1000
<
2 100
N =D = 0.50 L
o A L
o [ =
« 0.20" ot
g f —‘-l
o 0.10" —T
2 10
0.05
e B s -
—_ U DM
g p—i0.02! L
— ———O.dl e tl"
I} o l:’
1
2 — e 124‘
- | Notes:
I 1. Duty factor D = tl/t2
SINGLE PULSE
ol (THERMAL RESPONSE) 2.Peak Ty=PpyX Zyja * Ta
6.00001 0.0001 0.001 0.01 0.1 1 10 100 1000

t1 , Rectangular Pulse Duration (sec)

Fig 11. Maximum Effective Transient Thermal Impedance, Junction-to-Ambient



https://www.datasheetcrawler.com/
https://www.stockedmro.com/

IRF7421D1

(v

10

Instantaneous Forward Current- [g (A)

0.1

0.0

/
Ty= 150°C
Ty= 125°C
] Ty= 25°C___]
T/ N
/I |
/1]
I 1]
Il
: 1 : : :

Forward Voltage Drop - Vgy (V)

Fig. 12 - Max. Forward Voltage Drop Characteristics

Reverse Current - 15 (mA)

Junction Capacitance - C 1t (pF)

Reverse Voltage - Vg (V)

Fig. 13 - Typical Values of Reverse Current
Vs. Reverse Voltage

1000

Tjy=25°C
100

10

0 10 20 30
Reverse Voltage - Vg (V)

Fig. 14 - Typical Junction Capacitance Vs.
Reverse Voltage



https://www.datasheetcrawler.com/
https://www.stockedmro.com/

TR

IRF7421D1

Peak Diode Recovery dv/dt Test Circuit

Circuit Layout Considerations
 Low Stray Inductance
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« Low Leakage Inductance
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Fig 20. For N-Channel HEXFETS
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SO-8 Package Details

INCHES MILLIMETERS

‘_ PM T win | max | wmin | wmax

. A | 0532 0688 | 1.35 | 1.75
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I%\—' — o ‘s e 1050 BASIC 1.27 BASIC
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JL o MJ P el woy] °| |‘ L |o016 | 050 | 0.41 [ 127
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RECOMMENDED FOOTPRINT

NOTES:
1. DIMENSIONING AND TOLERANCING PER ANSIY14.5M-1982 0728(*025)
2. CONTROLLING DIMENSION :INCH 1
A
3. DIMENSIONS ARE SHOWN IN MILLIMETERS (INCHES). & E}
1

4. OUTLINE CONFORMS TO JEDEC OUTLINE MS-012AA. :

DI MENSION DOES NOT INCLUDE MOLD PROTRUSIONS 8.46(.255)

MOLD PROTRUSIONS NOT TO EXCEED 0.25 (.006)
DIMENSIONS ISTHELENGTH OF LEAD FOR SOLDERING TO ASUBSTRATE..

1.27(.050 )=
3X

1
I 178(.070)

i : 8X
4.10 (.161) 1.85(.072)

zmw:' ‘r”"‘l“iwsz, ”5“’“)" “”‘313?}3133 Part Marking (rr7101 example)

1.95 (.077) 1.50 (.059)
|
—_a—al ] 1
Q Q. Q. «Q’ Q. 5 (218) L DATE CODE (YWW)
5 (.215) 12.30 (.484) Y = LAST DIGIT OF THE YEAR
m%}_ N : SOEZOB; 0 (461) pod /ww = WEEK
5.10 (.20 /MSIZ -

rm._._
m_._._ -]

TERMINATION
‘ NUMBER 1

f ] INTERNATIONAL O F7101
8.10 (318) 2.60 (.102) RECTIFIER
FEED DIRECTION 790 (311) 9 150 (059) L0GO HEEH PART NUMBER
2.20 (.086)
[ 650 (.255 = ToP
(:255) 2.00 (.079)
630 (:248)

Tape and Reel

g 13.20 (519) 15.40 (.607) __, HERA
12.80 (:504) 11.90 (.469)
= XXXX
]
WAFER

LOT CODE HEHH

| (LAST 4 DIGITS) BOTTOM
@ 330.00 5 s0.00
(13.000) - (1969
M AX. MIN

| |L.18.40 (724)

notes 14.40 (.566) e H
I International
T conTRoLNe aMENSON M Rectifier
WORLD HEADQUARTERS: 233 Kansas St., El Segundo, California 90245, Tel: (310) 322 3331
EUROPEAN HEADQUARTERS: Hurst Green, Oxted, Surrey RH8 9BB, UK Tel: (44) 0883 713215
IR CANADA: 7321 Victoria Park Ave., Suite 201, Markham, Ontario L3R 3L1, Tel: (905) 475 1897 IR GERMANY:
Saalburgstrasse 157, 61350 Bad Homburg Tel: 6172 37066 IR ITALY: Via Liguria 49, 10071 Borgaro, Torino Tel: (39) 1145
10111 IR FAR EAST: K&H Bldg., 2F, 3-30-4 Nishi-lkeburo 3-Chome, Toshima-Ki, Tokyo 171 Tel: (03)3983 0641 IR

SOUTHEAST ASIA: 315 Outram Road, #10-02 Tan Boon Liat Building, Singapore 0316 Tel: 65 221 8371
http://www.irf.com/ Data and specifications subject to change without notice. 3/96
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