International
TSR Rectifier

IRF7509PbF-1

HEXFET® Power MOSFET

N-CH | P-CH N-CHANNEL MOSFET
Vps 30 -30 $1 0011 8117 D1
RDS(on)max 0.11 0.2 Q G1 2 M D1
(@Ves = 10V) o ozl b g
2 I t 2
Qg (typical) 7.8 7.5 nC
b G2 I+ ST D2
2.7 '2.0 A P-CHANNEL MOSFET
(@Ta=25°C) . Micro8
Top View
Features Benefits
Industry-standard pinout Micro-8 Package = Multi-Vendor Compatibility

Compatible with Existing Surface Mount Techniques
RoHS Compliant, Halogen-Free
MSLA1, Industrial qualification

Easier Manufacturing
Environmentally Friendlier
Increased Reliability

Base Part Number | Package Type Fo?rtnandard Pack Quantity Orderable Part Number
. Tube/Bulk 95 IRF7509PbF-1
IRF7509PbF- Micro-8 Tape and Reel 4000 IRF7509TRPbF-1
Absolute Maximum Ratings
Parameter Max. Units
N-Channel P-Channel
Vbs Drain-Source Voltage 30 -30 \
Ip @ Ta =25°C Continuous Drain Current, Vgs 2.7 -2.0
Ip @ Ta =70°C Continuous Drain Current, Vgg 2.1 -1.6 A
Ipm Pulsed Drain Current® 21 -16
Pp @Ta =25°C Maximum Power Dissipation® 1.25 W
Pp @Ta =70°C Maximum Power Dissipation® 0.8 W
Linear Derating Factor 10 mW/°C
Vas Gate-to-Source Voltage +20 \Y
Vasm Gate-to-Source Voltage Single Pulse tp<10uS 30 \%
dv/dt Peak Diode Recovery dv/dt @ 5.0 V/ns
Ty, Tsta Junction and Storage Temperature Range -55 to + 150 °C
Soldering Temperature, for 10 seconds 240 (1.6mm from case)
Thermal Resistance
Parameter Max. Units
Roua Maximum Junction-to-Ambient @ 100 °C/W
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IﬁR IRF7509PbF-1

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

Parameter Min. | Typ.| Max. | Units Conditions
V(griDSS Drain-to-Source Breakdown Voltage ';:g: i% —— v xzz : g:// IIE == ?2550 gﬁA
. N-Ch| — |0.059 — Reference to 25°C, Ip = 1mA
AV, AT, | Breakd Volt T . Coeffi t ° ’
®RDsI/AT, | Breakdown Voltage Temp. Coefficien pch| — 0038 — |Y°C| Reference to 25°C. Ip = -1mA
N-Chl—— 0.09/0.110 Ves=10V,Ip=1.7A®
: f Raciat — 10.14]0.175 Vgs=4.5V,Ip=085A@
R, Static Drain-to-S On-|
DS(ON) atic Drain-to-Source On-R 1ce oon | — 10.47/020 Q Vae=-10V Ip=12A @
— [0.30] 0.40 Vgs =-4.5V, Ip =-0.6A @
Vasith) Gate Threshold Voltage N-Ch| 10| — | — Vv Vbs = Ves, Ip = 250uA
P-Ch|-10| — | — Vps = Vags, Ip = -250pA
dfs Forward Transconductance ';:g: 01992 ————'s xsz : _11’:)30""3;:0_'32'2 ® >
N-Ch) — | — | 1.0 Vps =24V, Vgs =0V
Ibss Drain-to-Source Leakage Current PCh| — | — |-1.0 A Vps = -24V, Vgs = OV
N-Ch) — | — | 25 Vps=24V,Vgs =0V, T; = 125°C
PCh| — | — | 25 Vps = -24V, Vs = OV, T = 125°C
lgss Gate-to-Source Forward Leakage N-P | — | — |[+100 Vgs =+ 20V
Q Tot N-Ch) — | 78| 12
g otal Gate Charge N-Channel
PCh — | 75| 11
N-Ch| — 121 1.8 ID =1.7A, VDS =24V, VGS =10V
Qgs Gate-to-Source Charge - - nC @
P-Ch| — | 13| 1.9
- - N-Chl — [ 25 3.8 P-Channel
Qg Gate-to-Drain ("Miller") Charge Pohl — 2:5 3:7 Ip = -1.2A, Vps = -24V, Vgs = -10V
ta(on) Turn-On Delay Time g'g: — g; — N-Channel
- N-Gh — 10 — Vpp = 15V, Ip = 1.7A, Rg = 6.1Q,
A . ) =
' ise Time pohl — T 12 T — Rp = 8.7Q
NCh — | 12| — | @
ta(oth) Turn-Off Delay Time Bch 19 P-Channel
== — Vpp = -15V, Ip = -1.2A, Rg = 6.2Q,
t Fall Time N-Chl — | 53| — Rp = 120
f P-Ch| — [ 93] — b=
Ciss Input Capacitance ';-g: — ?;g — N-Channel
Ch| — - Vgs = OV, Vpg = 25V, f = 1.0MHz
Coss Output Capacitance N-Ch| — | 80 | — | pF Q
Z'g: — g; — P-Channel
Crss Reverse Transfer Capacitance - — — Vgs =0V, Vpg =-25V, f = 1.0MHz
P-Ch| — | 2| —
Source-Drain Ratings and Characteristics
Parameter Min. | Typ.| Max. | Units Conditions
] ] N-Ch| — | — [1.25
Is Continuous Source Current (Body Diode) PCh| — | — [125 ,
. N-Ch| — | — | 21
Ism Pulsed Source Current (Body Diode) ©® pchl — 1 — 1 16
. N-Ch| — | — | 1.2 v Ty= 25°C,Is=1.7A,Vgs =0V ®
Vsp Diode Forward Voltage PChl — | — [ 12 T,= 25°C,1s=-1.8A, Vgs = OV @
t Reverse Recovery Time N-Ch — 40 60 | s | N-Channel
g P-Ch| — | 30| 45 T, =25°C, I = 1.7A, di/dt = 100A/us
N-Ch| — | 48 | 72 P-Channel )
Qr Reverse Recovery Charge PChl — [ 37| 85 | "C | T,=25°C, I = -1.2A, dildt = -100A/s
Notes:
@ Repetitive rating; pulse width limited by ® Pulse width < 300us; duty cycle < 2%.

max. junction temperature. ( See fig. 21 )
@ N-Channel Igp < 1.7A, di/dt < 120A/us, Vpp < Vgr)pss, Ty < 150°C @ Surface mounted on FR-4 board, t< 10sec.
P-Channel ISD <1 2A, di/dt < 16OA/}JS, VDD < V(BR)DSS! TJ < 150°C
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Te4aR IRF7509PbF-1
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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. Typical Source-Drain Diode
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Fig 5. Normalized On-Resistance Fig 6. Typical On-Resistance Vs. Drain
Vs. Temperature Current
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IﬁR IRF7509PbF-1

N - Channel
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Fig 7. Typical On-Resistance Vs. Gate Fig 8. Maximum Safe Operating Area
Voltage
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~— FOR TEST CIRCUIT]
. . SEE FIGURE 9
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Vps , Drain-to-Source Voltage (V) Qg, Total Gate Charge (nC)
Fig 9. Typical Capacitance Vs. Fig 10. Typical Gate Charge Vs.
Drain-to-Source Voltage Gate-to-Source Voltage
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Te4aR IRF7509PbF-1
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Fig 11. Typical Output Characteristics Fig 12. Typical Output Characteristics
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Fig 13. Typical Transfer Characteristics Fig 14. Typical Source-Drain Diode
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Fig 15. Normalized On-Resistance Fig 16. Typical On-Resistance Vs. Drain
Vs. Temperature Current
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IQR IRF7509PbF-1
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Fig 17. Typical On-Resistance Vs. Gate Fig 18. Maximum Safe Operating Area
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. . SEE FIGURE 9
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-Vps , Drain-to-Source Voltage (V) Qg, Total Gate Charge (nC)
Fig 19. Typical Capacitance Vs. Fig 20. Typical Gate Charge Vs.
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Fig 21. Maximum Effective Transient Thermal Impedance, Junction-to-Ambient
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IRF7509PbF-1

Micro8 Package Outline

Dimensions are shown in milimeters (inches)

Jiz=s
HAAH
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LEAD ASSIGNMENTS

INCHES MILLIMETERS
MIN MAX MIN | MAX
A .036 .044 0.91 1.11
A1 | .004 .008 0.10 | 0.20
B .010 .014 0.25 | 0.36
9 .005 .007 0.13 | 0.18
D 116 120 295 | 3.05
e .0256 BASIC 0.65 BASIC
el .0128 BASIC 0.33 BASIC
E 116 120 295| 3.05
H .188 198 4.78 5.03
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NOTES:
1 DIMENSIONING AND TOLERANCING PER ANSI Y 14.5M-1982.
2 CONTROLLING DIMENSION : INCH.
DIMENSIONS DO NOT INCLUDE MOLD FLASH.
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Micro8 Part Marking Information (Lead-Free)

EXAMPLE: THIS IS AN IRF7501

LOT CODE (XX)
N

XX Y WPA
7501
O

PART NUMBER

DATE CODE (YW)

Y= YEAR

W= WEEK

P = DESIGNATES LEAD-FREE PRODUCT (OPTIONAL)

WW = (1-26) IF PRECEDED BY LAST DIGIT OF CALENDAR YEAR

WORK
VEAR Y WEEK W
2001 1 o1 A
002 2 02 8
2003 3 03 c
DATE CODE EXAVPLES 1994 4 04 D
199 5
YWW = 9503 = 5C 96 &
YWW = 9532 = EF w7 7
1998 8
199 9
2000 0 24 X
25 Y
26 z

WW = (27-52)IF PRECEDED BY ALETTER
WORK

YEAR Y WEEK w

2001 A 27 A

2002 B 28 B

2003 [} 29 C

1994 D 30 D

1995 E

1996 F

1997 G

1998 H

1999 J

2000 K 50 X
51 Y
52 z

Note: For the most current drawing please refer to IR website at: http://www.irf.com/package/
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TS
Y IRF7509PbF-1

Micro8 Tape & Reel Information

TERMINAL NUMBER 1

12.3(.484)
117 (461)

8
2) = FEED DIRECTION

NOTES:
1. OUTLINE CONFORMS TO EIA-481 & EIA-541.

2. CONTROLLING DIMENSION : MILLIMETER.

330.00
? (12.992) Q

MAX.

14.40 (566
12.40 ( .488) -

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

Note: For the most current drawing please refer to IR website at: http://www.irf.com/package/

Qualification information’

o Incdustrid
Qualification level (per JEDEC JESDA7F 1 quicslines)
Moisture Sensitivity Level Micro-8 ML -
(oer JEDEC J-STD-020D" ')
RoHS compliant Yes

T Qualification standards can be found at International Rectifier's web site: http://www.irf.com/product-info/reliability
1t Applicable version of JEDEC standard at the time of product release

International
TSR Rectifier

IR WORLD HEADQUARTERS: 101 N. Sepulveda Blvd., El Segundo, California 90245, USA
To contact International Rectifier, please visit http://www.irf.com/whoto-call/
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