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Description

Fifth Generation HEXFETs from International Rectifier utilize advanced processing
technigues fo achieve the lowest possible on-resistance per silicon area, This
benefit, combined with the fast switching speed and ruggedized device design for
which HEXFET Power MOSFETs are well known, provides the designer with an
extremely efficient device for use in & wide variety of applications.

The 50-8 has been modified through a customized leadframe for enhanced
thermal characteristics and multiple-die capability making it ideal in a varety of

power applications, With these improvements, multiple devices can be used in an S0-8
application with dramatcally reduced board space. The package is designed for
vapor phase, infra-red, or wave solderning technigues Power dissipation of greater
than 0.8W is possible in a typical PCE mount application,
Absolute Maximum Ratings
Parameter Max. Units
N-Channel P-Channel
o @ Ta=25C 10 Sec. Pulse Draln Current, Vs @ 10V 4.7 -3.58 A
Io @ Ts =25°C Continueus Drain Current, Ve @ 10V 40 3.0 A
ol Ta =70°C Contineous Drain Current, Vs @ 10V 3.2 -24 A
=0 Fubsed Drain Current @ 16 42 A
Po@Ta=25C Power Dissipation (PCE Mount)™ 14 W
Linear Derating Factor (PCE Mount™ 0.011 WiPC
Vee Gale-lo-Source \Vollage 20 W
dv/dt Peak Dicde Recovery dvid @ 6.9 5.0 Wins
T Tate Junction and Storage Tempersture Range =35 to+ 150 “C
Thermal Resistance
Parameter Min. Typ. Max. Units
Ra.a Juncliontc-Amb. (PCE Mount, steady siate )™ — — g0 Ch

** When mounted on 1" sguare PCE (FR-4 or G-10 Materal),
For recommended foofprint and scldering technigues refer o application note #FAN-994.
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IRF7309PbF Internationc

TIOR reChitiz:
Electrical Characteristics @ T; = 256°C (unless otherwise specified)
Farameter IMin. Typ. hax.ILlnis Conditions
- N-Ch] 20 | — | — Wiz m W, e 250uA
Vieross Drain-to-Source Breakdown Vaoltage o T W A T T
; : M-Ch| — p.032] — Reference to 25°C, b = TmA
AMepnssAT) | Breakdown Voltage Temp. Coefficient S — o — VPG Rebrence bo 250, b = TmA
el — }.Sg Was = 11:;; o= 2.4;5».%1
s i e el = Vs 845V, b= 204
Rosjon Siatic Drain-to-Source On-Resistance -~ i Vsl e T
— | — [0.16 Voz = 4.6V, b =-1 58 &
. FChl1o | — | — Wi = V=, by = 260pA
Wizsin) Gate Threshold Voltage T R W Vos = Ve b = 25008
M-Ch|52 | — | — Moz = 15V, iD= 24A@
e Forward Transconductance EEiEel=1T=1 ° Vs oV o= 1 0AT
chf — | — |10 Nps = 28 Wiss = 0V
e - P-Ch] — | — |-1.0 Whs = -2, Vies = IV
Iz Drain-to-Source Leakage Current TS e p— i3 Vs =59 Voo SOV 1= 155°C
P-Ch] — | — |-25 Wos =24\ Vs =0V, T = 125°C
| [ Gate-to-Source Forward Leakage WP | — | — R100] na | Voo m 2 20V
o, Total Gate Charge P_g: — gi M-Channel
TN [ — I = 268 Vpe = 16V, Voa = 4.5V
Qe Gate-to-Source Charge nc &
B-Ch) — | — |28
- TR=T=17% PChanme!
LR Gate=to-Drain ("Miller”) Charge == 27 o =-2.28 Vs =-16V, Vs =45V
|taiony Turn-On Delay Time :g: — E:? — H-Channal
— T T Voo = 10V, Ip = 284 Rp =600
k- Rize Time BT I R = 3 B0
T =T =1 @
I'-J-;-:I'Il Turn-Qf Dalay Tire o) E— T g P-Channel
B NChl — 7.7 | — Voo =-100, h =-2.2A Ry =600,
" s Pon] — (18 | — Rip = 4.60
Lo Intermal Dram Inductace NP | — [d0 | =— H Between lead Up
Lz Internal Socurce Inductance WPl — |ed]—=1" and center of e contact
Cics Input Capacitance e g: — ig — M-Channsl
N:Gh — T80 — Vo = OV, Vpe = 15V, F = 1.0MHz
[ Curtput Capacitance — — ¢F @
P-Chl — J200 | — P-Ch |
=hl — 5 m— annel
Cres Reverse Transfer CapacRance gy e Wie = OV, W = -18Y, = 1.0MHz
Source-Drain Ratings and Characteristics
Parameater I Kin. | Typ.| Max. L!ni'tsl Conditions
. ] N-CHl — | —] 1.8
I Continuous Source Cumrent {Body Diode) PCh — | — |18 &
M-Chl — | — | 16
lawg Pulsed Source Gurrent {Body Diode) @ P-CH p— — T _
. M-Ch{f — | — | 1.0 T= HC,§=1.MU&5=W@
Vap Diode Forward Vokage el — 1 — 190l " [T -sci-aee v -0ve
i i 2 M-Chl — |47 ] 71| o | N-Channel
b everze Recovery Time P-Chl — | 53| 80 T, =25°C, k= 284, difdt= 1008/
N-Chl — | 56| 84 PF-Channel @
o, Reverse Recovery Charge Por — [ 66 o8 nC | 7, =95°C b =-23A diid = 100As
ton Forward Tum-Cn Time M-P | Intrmsic furn-on time s neglegibie {urn-on is dominated by L+Lp)

@ Repetitive rating; pulse width limited by max. junction temperature. { See fig. 23 )
@ M-Channel |5|:. =244 difdt < 73A0s, UDC' = ‘U']Bp:{:.; G T_| < 150°C
P-Channel Iz <-1.8A, difdt < 80As, Ve < Vigrioss T, 150°C
@ Pulse width = 300us; duty cycle < 2%,
2 www.irf.com



Internationc IRF7309PDbF

ToR rachitia
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C, Capacitance (pF)
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Internationc|
TIGR reclitis

N-Channel
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o — FOR TEST CIRCUIT
i SEE FIGURE 11
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Fig 10a. Switching Time Test Circuit

i ‘
F

YLig ———,

J
e

| PSS P b a e .
EETI | lzzam 4

Fig 10b. Switching Time Wavefarms
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Fig 11b. Basic Gate Charge Wawveform

P-Channel
10 o TT 100 7
e YR — R
i TR
B L 0oy
= ST 3
< GINS f-g“ i L
= i : = A 7
B DOTTOM . E5 E BOTTON 154 :-l"'"'-
= = |
= 3 |
[ L]
s i
r% I 4 K ug-.u i
— — I -4 5
2 t "]
L z
= ‘m
& i
0 o
' By
20e FLILSE WIDTH 2oy e PULSE WIDTH
T, =28°C i T = 150°C
in e 31 1 i} 100

-'u’DS x Drlain-to-Suu roe Wollags (W)
Fig 12 Typical Sutput Characteristics, T = 25°C

www.irf.com

Wz, Draindo-Source Wollags (W)

Fig 13. Typical Cutput Characternstics T = 150°C



IRF7309PbF

Internationc:

Moo, Gate-to-Sounce Voltage (V)

Fig 14. Typical Transfer Characteristics

100D

L}
-
T ]

f=1MHz
+Cay. Cys SHORTED

1160

.
.-.
+
ol

=]

E0Q

£

/if

e . Gate-to-Source Woltage (V)

400

C, Capacitance (pF)

N

200

Y

1 10
-Wpg . Drainto-Source Woltage (W)

100

Fig 18. Typical Capacitance Vs, Drain-ta-
Source Voltage

20

16

TOR rechitia:
P-Channel
an
it % o = 300

= gt E

— 1]
= TJ-25:‘|:_'_,...--"',.....---- A
@ ,.--‘-,’-'""# o & W
£ |~ T =150°C = T
3 o (o] #,.--r"

o f
g 74 S 3 L]
2 10 & T 0 --"'/
& 8 E 17
e P I3 |4
= o, =
& Q -
O Fi t
o 5
e o3
"l.l"_:-::'1fl".'r IE |
20ps PULSE WIDTH - Ve = =10V
3 = E T i a 1L P R | i B 4 BOHOg O TERD 1A ASd

T, . Junction Temperature (")

Fig 15. Mormalized On-Resistance
Vs Temperature

\I? =204
g =24V

)4

/

Y

/

FOR TEST CIRCUIT
SEE FIGURE 22
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IRF7309PbF

TOR reChitier
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e Jut 1 :
' [ OPERATION IN THIS AREA LIMITED
= — - BY Rbafen
5
i
5 o - I
& o = N —y e e s “[.g__“h1 oyl
c < S s s
E 5 I e 4 RS
£ ';5' /(. \\ Wi
T E r \'.h. \
=i 0 ™
o  rd L b
e : = : - T 5 et
: ] 1 [ ™ 1]
=] ¥ 5 1]
- , | | 1[|l'.'l
i T ¥ ! LEAN
Ty =25"C | 1
JRN U I N N N N N U LT | i
Ves = 0V .. |Single Puise ! H
EA f
Jc 0z U3 ] A £ o 1 1 120
Nzp . Source-to-Drain Voltage (V) Vg Drain-to-Baurce Voltaga (V)
Fig 18. Typical Scurce-Drain Diede Fonward
Woltage Fig 18. Maximum Safe Opsarating Area

s A
‘\ B3 I. ]
“h.\ By {
"\\\
oy LT Ty
& \ \'"/Jl-"m'-'-mwn.a
E Py Cuty Facler = 01%
E— 2L - - + —_5 .
z \ Fig 21a. Switching Time Test Circuit
k=
B \
(S Migny b Twaty ¥
= L N S g el
I 1|;r:.-,_\ . S R
e
! it £ |
s TR
e 0z b 150 ara A If \\
Ta,. ArmblantTemparature {*C) Vi £ / e

Fig 20. Max. Drain Current Ve, Ambient Temp. Fig 21b. Switching Time Waveforms
. 5 g 1

www.irf.com 7



IRF7309PbF Internationc

ToR rachitia
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Fig 22b. Gate Charge Test Circuit Fig 22b. Basic Gate Charge Waveform
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Internationc| IRF7309PDbF
TGR rechtiar
Peak Diode Recovery dv/dt Test Circuit

—<+ Circuit Layout Considerations
— e Low Stray Inductance
A e Ground Plane
I, e Low Leakage Inductance

Current Transformer

| L]
s AN
A
e dv/dt controlled by Rg |+

e Igp controlled by Duty Factor "D" —
e D.U.T. - Device Under Test

* Reverse Polarity for P-Channel
** Use P-Channel Driver for P-Channel Measurements

@ Driver Gate Drive
Period D= PW.
— PW—— Period
t
Vgg=10V
q
D)
@ D.U.T. Igp Waveform (C

))
Reverse
Recovery Body Diode Forward
Current  |™ Current /’
di/dt

® |D.U.T. Vpg Waveform

Diode Recovery —
dv/dt t
YDD
Re-Applied | — (C L

Voltage Body Diode  ’ Forward Drop

@ Inductor Curent
—

Ripple < 5% Isp
)

*** \/gs = 5.0V for Logic Level and 3V Drive Devices

Fig 24. For N and P Channel HEXFETS
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IGR rachitiar
S0-8 Package Details

Dimensions are shown in milimeters (inches)

INCHES MILLIMETERS

D »—[B] OM 0N T wax | MIN | uAx

(5) d A | 0532 | o688 | 135 |1.75
A1] 0040 | 0098 | 010 o025

H H H H b o3 [o20 |03 o5

P |8 7 8 5 c | .0075 | 0098 | 019 [o025
£ H D |.180 | 1968 | 480 |500
‘ & ‘ 025 [010] M) ‘ AW ‘ E | 1497 | 1574 | 380 | 400

l 1 2 s ¢ e | 050 BASIC | 1.27 BASIC
H | T H e1| 025 BASIC 0.635 BASIC

2284 | 2440 | 5.80 6.20
.0099 | .0196 | 0.25 0.50

2
< |r|x|lx

.016 .050 0.40 1.27
0° 8° 0° 8°
el o
ﬁ Le] A A‘ f=—Kx4s
‘ c
Nl VT )
|0.10[.004] L
J L 8X b Al J‘ A{ 8X L SX:Ir
| [ozs (o010 @ |c|alB] 7]
NOTES: _FOOTPRINT
1. DIMENSIONING & TOLERANCING PER ASME Y14.5M-1994. 8X.0.72 [,028]
2. CONTROLLING DIMENSION: MILLIMETER

3. DIMENSIONS ARE SHOWN IN MILLIMETERS [INCHES]. I
4. OUTLINE CONFORMS TO JEDEC OUTLINE MS-012AA.

DIMENSION DOES NOT INCLUDE MOLD PROTRUSIONS.
MOLD PROTRUSIONS NOT TO EXCEED 0.15 [.006].

il

|
| |
= 646[255] | | | |
DIMENSION DOES NOT INCLUDE MOLD PROTRUSIONS. oo
MOLD PROTRUSIONS NOT TO EXCEED 0.25 [.010]. L ~
DIMENSION IS THE LENGTH OF LEAD FOR SOLDERING TO ]
A SUBSTRATE. L '
3X1.27 [050] — = = 8X 1,78 [070]
SO-8 Part Marking

EXAMPLE: THIS IS AN IRF7101 (MOSFET)

DATE CODE (YWW)

P = DESIGNATES LEAD-FREE
1dH Ha PRODUCT (OPTIONAL)
Y = LAST DIGIT OF THE YEAR

PYWWA
/IQR XXXX N WW = WEEK
INTERNATIONAL \A = ASSEMBLY SITE CODE

O F7101

RECTIFIER
LOGO 4HHHH LOT CODE

PART NUMBER

10 www.irf.com
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Infernationc:
TIGR reclitis

S0-8 Tape and Reel

TERMINAL NUMBER 1

@

HHHH @
HAAA @
HHEHH @

12.3 (.484)
(- 11.7 (.461)
-
- Kl]
8.1(.318)
7.9(.312) — = FEED DIRECTION

—
—

NOTES:

1. CONTROLLING DIMENSION : MILLIMETER.

2. ALL DIMENSIONS ARE SHOWN IN MILLIMETERS(INCHES).
3. OUTLINE CONFORMS TO EIA-481 & EIA-541.

@ 330.00

(12.992) Q =
| @ @

14.40(.566) ___| %H

12.40 ( .488 )

NOTES :
1. CONTROLLING DIMENSION : MILLIMETER.
2. OUTLINE CONFORMS TO EIA-481 & EIA-541.

Data and specifications subject to change without notice.

International
TSR Rectifier

IR WORLD HEADQUARTERS: 233 Kansas St., El Segundo, California 90245, USA Tel: (310) 252-7105
TAC Fax: (310) 252-7903

Visit us at www.irf.com for sales contact information.04/2007
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