International
ISR Rectifier

Applications

e Synchronous MOSFET for Notebook
Processor Power

e Synchronous Rectifier MOSFET for
Isolated DC-DC Converters in
Networking Systems

Benefits

e Very Low RDS(on) at 10V Vgs
e Low Gate Charge
e Fully Characterized Avalanche Voltage

IRF7820PbF

HEXFET® Power MOSFET
Vbss Rbs(on) max Qg (typ.)
200V | 78mQ @Vgs = 10V 29nC

and Current . Top View SO-8

e 20V Vgs Max. Gate Rating
Absolute Maximum Ratings

Parameter Max. Units
Vbs Drain-to-Source Voltage 200 v
Vas Gate-to-Source Voltage +20
Ip @ Ta=25°C Continuous Drain Current, Vgs @ 10V 3.7
Ip @ Ta=70°C Continuous Drain Current, Vgs @ 10V 2.9 A
Iom Pulsed Drain Current @ 29
Pp @Ta =25°C Power Dissipation @ 25 W
Pp @Ta =70°C Power Dissipation @ 1.6

Linear Derating Factor 0.02 W/°C

Ty Operating Junction and -55 to + 150 °C
TstG Storage Temperature Range
Thermal Resistance

Parameter Typ. Max. Units
RosL Junction-to-Drain Lead ® _ 20 oW
Rosa Junction-to-Ambient @ _ 50
Notes ® through ® are on page 9
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TSR Rectifier
Static @ T, = 25°C (unless otherwise specified)
Parameter Min. | Typ. | Max. | Units Conditions
BVpss Drain-to-Source Breakdown Voltage 200 _— —_ V  |Vas =0V, Ip =250pA
ABVpss/AT, Breakdown Voltage Temp. Coefficient — | 0.23 —— | V/°C |Reference to 25°C, Ip = TmA
Rbson) Static Drain-to-Source On-Resistance | — | 62.5 78 mQ |Vas =10V, b =22A ®
Vasiih) Gate Threshold Voltage 3.0 4.0 5.0 \Y
A Vs Gate Threshold Voltage Coefficient —_— -12 — | mV/°C Vos = Ves, lo =100uA
Ibss Drain-to-Source Leakage Current —_— —_— 20 VA Vps =200V, Vgs =0V
— | — | 250 Vbs =200V, Vgs =0V, Ty =125°C
lass Gate-to-Source Forward Leakage —_— —_— 100 nA Ves = 20V
Gate-to-Source Reverse Leakage —_— — | -100 Vs =-20V
ofs Forward Transconductance 5.0 —_— _— S |Vbs =50V, Ip=2.2A
Qq Total Gate Charge — 29 44
Qgs1 Pre-Vth Gate-to-Source Charge — | 86 — Vbs = 100V
Qgs2 Post-Vth Gate-to-Source Charge —_— 1.5 —_— Ves = 10V
Qgs Gate-to-Source Charge — | 101 _— nC |Ip=2.2A
Qgq Gate-to-Drain Charge — | 87 — See Figs. 6, 16a & 16b
Qgodr Gate Charge Overdrive — | 102 | —
Qsw Switch Charge (Qgs2 + Qga) — | 10.2 _—
Qoss Output Charge — 30 —_— nC | Vps =20V, Vs =0V
Ra Gate Resistance — | 0.73 —_— Q
tdion) Turn-On Delay Time — 71 — Vop =200V, Ves =10V @
t, Rise Time — 3.2 — Ib=2.2A
taor) Turn-Off Delay Time — [ 14 | — | ™ |Re=180
t; Fall Time _— 12 —_ See Figs. 15a & 15b
Ciss Input Capacitance — | 1750 | — Ves = 0V
Coss Output Capacitance —_— 90 —_— pF | Vps =100V
Crss Reverse Transfer Capacitance —_— 25 —_— f =1.0MHz
Avalanche Characteristics
Parameter Typ. Max. Units
Eas Single Pulse Avalanche Energy ® - 606 mJ
IaR Avalanche Current ©® N 28 A
Diode Characteristics
Parameter Min. | Typ. | Max. | Units Conditions
Is Continuous Source Current L L 15 MOSFET symbol
(Body Diode) A §howing the
Ism Pulsed Source Current o o 29 integral reverse
(Body Diode) @ p-n junction diode.
Vsp Diode Forward Voltage —_ —_ 1.3 V |Ty=25C,lg=22A,Vgs=0V®
tr Reverse Recovery Time —_— 33 50 ns |Ty=25°C, [F=2.2A, Vpp =100V
Qn Reverse Recovery Charge — | 218 | 320 | nC |di/dt=500A/us @
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Fig 2. Typical Output Characteristics
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Fig 12. On-Resistance vs. Gate Voltage
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Fig 16a. Gate Charge Test Circuit

D.U.T
<+
L
! 4)0 Circuit Layout Considerations
e Low Stray Inductance
e Ground Plane
< e Low Leakage Inductance
R Current Transformer
° g
.1
—m AN
@ —N\*
Rg &) . avidt controlled by R Vbp
 Driver same type as D.U.T. *x |+
e |gp controlled by Duty Factor "D" T-
e D.U.T. - Device Under Test

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

IRF7820PbF
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Fig 16b. Gate Charge Waveform
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Fig 17. Diode Reverse Recovery Test Circuit for HEXFET® Power MOSFETs
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SO-8 Package Outline(Mosfet & Fetky)

Dimensions are shown in milimeters (inches)

INCHES MILLIMETERS

DM =i | Max | MIN | MAX

) A | 0532 | 0688 | 135 | 175
A1] 0040 | 0008 | 010 | 025

b |.013 | 020 | 033 |05

c | 0075 | o008 | 019 | 025

H D | 189 | 1968 | 480 | 5.00

025 [.010) @ E | 1497 | 1574 | 380 | 4.00

© | 050 BASIC | 127 BASIC

c1] 025 BASIC | 0.635 BASIC

2284 | 2440 | 5.80 6.20

.0099 [ .0196 | 0.25 0.50

.016 .050 0.40 1.27
0° 8° 0° 8°

<[ |xX|T

A r——Kx45

SSisE ] LJ'%\ 4
- Lsxgﬁﬁm 010 [004) 4 Lgm o

‘{9‘025 .010] @‘C‘A‘B‘ @]

FOOTPRINT

NOTES:
1. DIMENSIONING & TOLERANCING PER ASME Y14.5M-1994. - r 8X0.72[028]

2. CONTROLLING DIMENSION: MILLIMETER .
3. DIMENSIONS ARE SHOWN IN MILLIMETERS [INCHES]. ] ] [

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

3X1.27 [.050] 4 - 8X 1.78 [.0701

DIMENSION DOES NOT INCLUDE MOLD PROTRUSIONS.

MOLD PROTRUSIONS NOT TO EXCEED 0.15 [.006].

DIMENSION DOES NOT INGLUDE MOLD PROTRUSIONSS. 6.46 [.255]

MOLD PROTRUSIONS NOT TO EXCEED 0.25 [.010]. ‘
DIMENSION IS THE LENGTH OF LEAD FOR SOLDERING TO
A SUBSTRATE.

SO-8 Part Marking Information

EXAMPLE: THIS IS AN IRF7101 (MOSFET) DATE CODE (YWW)

P = DISGNATES LEAD - FREE
/ PRODUCT (OPTIONAL)
Y = LAST DIGIT OF THE YEAR

AAAA

PYWWA
g ISR, WW = WEEK
INTERNATIONAL O Friot A = ASSEMBLY SITE CODE
RECTIFIER LOT CODE

LOGO HHHH

PART NUMBER

Note: For the most current drawing pleaserefer to IR website at http://www.ir f.com/package/
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TSGR Rectifier

SO-8 Tape and Reel

TERMINAL NUMBER 1

& oo o) |

o = 12.3(.484)
| o | =] 11.7 (.461)
| =l = =]

[mm ] [mm| ] %}
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)
MAX.

14.40 (.566) __| }ék

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/

Notes:
@ Repetitive rating; pulse width limited by max. junction temperature.
@ Starting TJ = 250C, L= 155mH, RG =50Q, IAS =2.8A
® Pulse width < 400ps; duty cycle < 2%.
@ When mounted on 1 inch square copper board.
® Rgis measured at T, of approximately 90°C.
Data and specifications subject to change without notice.
This product has been designed and qualified for the Industrial market.
Qualification Standards can be found on IR’s Web site.

International
TR Rectifier

IR WORLD HEADQUARTERS: 101 N. Sepulveda Blvd.., El Segundo, California 90245, USA Tel: (310) 252-7105
TAC Fax: (310) 252-7903
Visit us at www.irf.com for sales contact information. 07/12
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