®
EVVOREM IRF7309

THINK CHANGE DO

Dual N+ P Channel MOSFET

Features
N-Ch:
e VDs(v) =30V

® Roson) < 50mQ  (Ves = 4.5V) N-CHANNEL MOSFET

® Rpson)y < 70me (Ves = 2.7V) s1 D:Dl_ 8 10D
P-Ch:
G1 [T LT D
® \/ps (v) = -30V
® Rpsoon) < 100me  (Ves = 4.5V) s2 IIED3— 511 D
® Rpson) < 140mQ  (Ves = 2.7V) .
G2 510D
e Industry-standard pinout SO-8 Package P-CHANNEL MOSFET
® Compatible with Existing Surface Mount Techniques Top View
Benefits
® Multi-Vendor Compatibility
® Easier Manufacturing
® Environmentally Friendlier
® Increased Reliability
Absolute Maximum Ratings
Parameter Max. Units
N-Channel P-Channel
In@ Ta=25°C 10 Sec. Pulse Drain Current, Vs @ 10V 4.7 -3.5 A
In@ Ta=25°C Continuous Drain Current, Vos @ 10V 4.0 -3.0 A
@ Ta=70°C Continuous Drain Current, Vos @ 10V 3.2 2.4 A
Iom Pulsed Drain Current @ 16 -12 A
Po@Ta =25°C Power Dissipation (PCB Mount)*™ 1.4 wW
Linear Derating Factor (PCB Mount)** 0.011 Wrc
Ves Gate-to-Source \oltage + 20 A
dv/dt Peak Diode Recovery dv/idt @ 6.9 ‘ -6.0 Vins
Ty TsTe Junction and Storage Temperature Range -55 to + 150 °C
Thermal Resistance
Parameter Min. Typ. Max. Units
Raua Junction-to-Amb. (PCB Mount, steady state)** 90 °CAW
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THINK CHANGE DO

®
EVYOREM IRF7309

Dual N+ P Channel MOSFET

Electrical Characteristics @ T, = 25°C (unless otherwise specified)

Parameter Min. | Typ. IMax.IUnits Conditions
. IN-Ch| 30 Vis = 0V, Ib= 250pA
VierjDss Drain-to-Source Breakdown Voltage 5chl 30 v Voo = OV b = 250pA
: IN-Ch D.032 Reference to 25°C, b = 1TmA
T \' T . fiicient
AVigrpss/AT) | Breakdown Voltage Temp. Coefficien 5Ch 503 VFC Reference 1o 255°C. [ = -1mA
N-Ch 50 Vs =10V, Ip=24A ®
=0
. . ecieh. 70 | mo [ Vos=45V. b=20A0
Rps(on) Static Drain-to-Source On-Resistance o 700 Q Voo 0V L= 18A0
140 Vs =45V, b=-15A@
IN-Ch| 1.0 Vps = Vs, In = 250pA
Vesth) Gate Threshold Voltage 5chl7 0 ' Voo = Voo T = -2500A
N-Ch| 5.2 Vps =15V, Ip=24AQ
s Forward Transconductance TRl 25 S Voo 24V L =18A0
-Ch 1.0 Vps = 24V, Vs = 0V
- ] P-Ch -1.0 Vs =-24V, Vs = OV
Inss Drain-to-Source Leakage Current <=h 3 HA Vo =24V Vo =0V T =T55°C
P-Ch -25 Vpos =-24V, Vs =0V, Ty = 125°C
loss Gate-to-Source Forward Leakage N-P 100 Vs = + 20V
Q, Total Gate Charge pg: gg N-Channel
N-Ch 59 l[. = 2.6A, VDE- =16V, VGS = 4.5V
Qqs Gate-to-Source Charge e nC e}
P-Ch 29
" . Ch 79 P-Channel
Qg Gate-to-Drain ("Miller*) Charge 5Th 50 Ip =-2.2A, Vps = -18V, Vigs = -4.5V
ta(on) Turn-On Delay Time r;g: 6118 N-Channel
: ‘ N.Ch 21 Vop = 10y. Ih = 2.6A, R = 6,00
t, Rise Time BCh 7 Rp = 3.8Q
Ch 22 ns ®
toofr) Turn-Off Delay Time 5Ch % P-Channel
: T <h = Vop =-10V, | = -2.2A, R = 6.0Q2,
f all lime BCh 8 Rp =4.5Q
Lo Internal Drain Inductace N-P 4.0 H Between lead tip
Ls Internal Source Inductance N-P 6.0 n and center of die contact
Cies Input Capacitance pg: fjg N-Channel
:Ch T80 Vs = OV, Vps = 18V, f = 1.0MHz
Coss Output Capacitance pF Q
P-Ch 200 P-Ch |
, N-Ch 72 “Lnanne
Crse Reverse Transfer Capacitance Th 53 Vies = OV, Vps =-15V, f=1.0MHz
Source-Drain Ratings and Characteristics
Parameter Min. | Typ.| Max.| Units Conditions
. . N-Chf 1.8
I5 Continuous Source Current (Body Diode) P-CH 18 A
N-Ch| 16
lsp Pulsed Source Current (Body Diode) @ P-CH 12 _
. N-Ch| 1.0 T,= 25°C,k=18A Vs =0V@
\'
Vsp Diode Forward Voltage P-Ch 10 T,= 25C k=-18A Voo =OV®
R R Ti N-Chf 47| 71 | < | N-Channel
br everse mecovery ime P-Ch 53 | 80 T,=25°C, k = 2.6A, di/dt= 100A/us
N-Ch| 56 | 84 nC P-Channel @
Q. Reverse Recovery Charge P-CH 66| 99 T,=25°C, k = -2.2A, di/dt = 100A/us
ton Forward Tum-On Time N-P| Intrinsic turn-on time is neglegible {turn-on is dominated by k+L)

@ Repetitive rating; pulse width limited by max. junction temperature. ( See fig. 23 )
@ N-Channel Isp < 2.4A, difdt < 73AMS, Vo £ VEBR) ss 1< 150°C

P-Channel ISD < -1.8A. difdt < 90A/us. Vpp < V(BR)DSS. T__j < 150°C
@ Pulse width < 300us; duty cycle < 2%.
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THINK CHANGE DO

Dual N+ P Channel MOSFET

N-Channel
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Fig 1. Typical Output Characteristics, Fig 2. Typical Output Characteristics,
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Fig 3. Typical Transfer Characteristics Fig 4. Normalized On-Resistance

Vs. Temperature

Rev:2023A2 3



THINK CHANGE DO

®
EVVOoSeEMI IRF7309

Dual N+ P Channel MOSFET

N-Channel
1000 Voo = 0V, f= IMHz 2 D= 24A
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o —— FOR TEST CIRCUIT
/ SEE FIGURE 11
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Vpg . Drain-to-Source Voltage (V) Qg, Total Gate Charge (nC)
Fig 5. Typical Capacitance Vs. Drain-to- Fig 6. Typical Gate Charge Vs.
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Fig 7. Typical Source-Drain Diode
Forward Voltage Fig 8. Maximum Safe Operating Area
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IRF7309

Fig 9. Max. Drain Current Vs. Ambient Temp.
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Fig 11a. Gate Charge Test Circuit

P-Channel
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Fig 12. Typical Output Characteristics, ] = 25°C
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Fig 10a. Switching Timé Test Circuit

et ?\Q

\‘:s
m-. ot lv

Fig 10b. Switching Time Waveforms
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Fig 11b. Basic Gate Charge Waveform
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Fig 13. Typical Output Characteristics, [ = 150°C
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Dual N+ P Channel MOSFET

P-Channel
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Fig 14. Typical Transfer Characteristics Fig 15. Normalized On-Resistance
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Dual N+ P Channel MOSFET

P-Channel
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Fig 20. Max.Drain Current Vs. Ambient Temp. Fig 21b. Switching Time Waveforms
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Dual N+ P Channel MOSFET

P-Channel
Current Regulator r=
I
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Fig 22b. Gate Charge Test Circuit Fig 22b. Basic Gate Charge Waveform
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Fig 23. Maximum Effective Transient Thermal Impedance, Junction-to-Ambient
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Dual N+ P Channel MOSFET

Peak Diode Recovery dv/dt Test Circuit

—<+ Circuit Layout Considerations
e Low Stray Inductance
e Ground Plane

Y
e Low Leakage Inductance

Current Transformer

|

e Lo

—
Y
e dv/dt controlled by Rg +

e |gp controlled by Duty Factor "D" T
e D.U.T. - Device Under Test

* Reverse Polarity for P-Channel
** Use P-Channel Driver for P-Channel Measurements
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Dual N+ P Channel MOSFET

SOP-8 D

Cc

|

1000 (—

—

=
e
Svmbol Dimensions In Millimeters Dimensions In Inches

y Min Max Min Max
A 1.350 1.750 0.053 0.069
Al 0.100 0.250 0.004 0.010
A2 1.350 1.550 0.053 0.061
b 0.330 0.510 0.013 0.020
C 0.170 0.250 0.006 0.010
D 4.700 5.100 0.185 0.200
E 3.800 4.000 0.150 0.157
El 5.800 6.200 0.228 0.244
e 1.270(BSC) 0.050(BSC)
L 0.400 1.270 0.016 0.050
0 0° 8° 0° 8°
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Dual N+ P Channel MOSFET
Marking S
IRF7309
(

Ordering information

Order code Package Baseqty Deliverymode

IRF7309TR SOP-8 3000 Tape and reel
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