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IRFO9910PbF

HEXFET® Power MOSFET

RDS(on) max

b

International

ISR Rectifier

Applications

e Dual SO-8 MOSFET for POL VDSS
converters in desktop, servers, 20V

graphics cards, game consoles
and set-top box

01 13.4mQ@Vgs = 10V | 10A

Q2 9.3mQ@Vs =10V | 12A

e Lead-Free

Benefits
e Very Low Rpgon at 4.5V Vgs s2[Th 8 D2
e Low Gate Charge ©ls -@[ZI 0
e Fully Characterized Avalanche Voltage
and Current silah 6 Jo1
e 20V Vgs Max. Gate Rating G4 H (5 ]D1
SO-8
Absolute Maximum Ratings
Parameter Q1 Max. | Q2 Max. Units
Vbs Drain-to-Source Voltage 20 \%
Vas Gate-to-Source Voltage +20
Ip @ Tp=25°C Continuous Drain Current, Vgs @ 10V 10 12
Ip @ Ta=70°C Continuous Drain Current, Vgs @ 10V 8.3 9.9 A
IoMm Pulsed Drain Current @ 33 98
Pp @Ta=25°C Power Dissipation 2.0 w
Pp @T,=70°C Power Dissipation 1.3
Linear Derating Factor 0.016 W/°C
Ty Operating Junction and -55 to + 150 °C
Tste Storage Temperature Range
Thermal Resistance
Parameter Typ. Max. Units
RoaL Junction-to-Drain Lead — 20 °C/W
Rosa Junction-to-Ambient ®® — 62.5

Notes @ through ® are on page 10

www.irf.com

1
8/11/04



IRFO9910PbF

International

TR Rectifier
Static @ T; = 25°C (unless otherwise specified)
Parameter Min. Typ. Max Units Conditions
BVpss Drain-to-Source Breakdown Voltage Q1&Q2 20 — — \Y Vs = 0V, Ip = 250pA
ABVpss/AT, Breakdown Voltage Temp. Coefficient Q1 —— ] 0.0061] —— V/°C |Reference to 25°C, Ip = 1mA
Q2 — | o014 —
Q1 — 107 | 134 Vs = 10V, Ip = 10A @
Rps(on) Static Drain-to-Source On-Resistance [— 14.6 18.3 mQ |Ves=4.5V,Ip=83A0Q
Q2 — 7.4 9.3 Vgs =10V, Ip = 12A @
— 9.1 11.3 Vgs = 4.5V, Ip =9.8A Q@
Vasn) Gate Threshold Voltage Q1&Q2| 1.65 [ 2.55 \ Vps = Vgs, Ip = 250pA
AVgsun/AT, Gate Threshold Voltage Coefficient Q1 — -4.9 — mV/°C
Q2 — -5.0 —
Ioss Drain-to-Source Leakage Current Q18Q2] —— — 1.0 pA  |Vos =16V, Vgs = OV
Q1&Q2[ — — 100 Vps = 16V, Vgg = 0V, T, = 125°C
lgss Gate-to-Source Forward Leakage Q1&Q2[ —— — 100 nA Vgs = 20V
Gate-to-Source Reverse Leakage Q18Q2] — — -100 Vgs = -20V
gfs Forward Transconductance Q1 19 [— — S Vps =10V, Ip = 8.3A
Q2 27 — — Vps = 10V, Ip = 9.8A
Qq Total Gate Charge Q1 — 7.4 11
Q2 — 15 23
Qqs1 Pre-Vth Gate-to-Source Charge Q1 — 2.6 — Q1
Q2 — 4.3 — Vps = 10V
Qus2 Post-Vth Gate-to-Source Charge Q1 — 0.85 —— nC Vgs = 4.5V, Ip = 8.3A
Q2 — 1.4 —
Qad Gate-to-Drain Charge Q1 — 2.5 — Q2
02 — 5.4 — Vps = 10V
Qqodr Gate Charge Overdrive Q1 — 1.5 — Vgs = 4.5V, Ip = 9.8A
Q2 — 3.9 —
Qsw Switch Charge (Qqs2 + Qqd) Q1 J— 3.4 _
Q2 — 6.8 —
Qoss Output Charge Q1 — 4.0 — nC |Vbs =10V, Vgs = 0V
Q2 — 8.7 —
tdcon Turn-On Delay Time Q1 — 6.3 — Q1
Q2 — 8.3 — Vpp = 16V, Vgs = 4.5V
t, Rise Time Q1 —— 10 —— Ip = 8.3A
Q2 — 14 — ns
tdcofy Turn-Off Delay Time Q1 — 9.2 — Q2
02 — 15 — Vpp = 16V, Vgs = 4.5V
t Fall Time Q1 — 4.5 — Ip = 9.8A
Q2 — 7.5 —— Clamped Inductive Load
Ciss Input Capacitance Q1 —— 900 ——
Q2 —— 1860 —— Vgs = 0V
Coss Output Capacitance Q1 — 290 — pF Vps = 10V
Q2 — 600 — f = 1.0MHz
Crss Reverse Transfer Capacitance Q1 — 140 —
Q2 — 310 —
Avalanche Characteristics
Parameter Typ. Q1 Max. Q2 Max. Units
Exs Single Pulse Avalanche Energy @ — 33 26 mJ
AR Avalanche Current ® — 8.3 9.8 A
Diode Characteristics
Parameter Min Typ. Max Units Conditions
Is Continuous Source Current Q1&Q2| —— —_— 25 A MOSFET symbol o
(Body Diode) showing the
lsm Pulsed Source Current Q1 — — 83 A integral reverse c
(Body Diode) @ Q2 — — 98 p-n junction diode. s
Vep Diode Forward Voltage Q1 — — 1.0 VvV  [T,=25°C,1s=8.3A, Vs =0V B
Q2 — — 1.0 T;=25°C, s =9.8A,Vgs =0V @
tr Reverse Recovery Time Q1 — 11 17 ns Q1 T;=25°C, I =8.3A,
Q2 — 16 24 Vpp = 10V, di/dt = 100A/us @
Qn Reverse Recovery Charge Q1 — 3.1 4.7 nC Q2 T;=25°C, I =9.8A,
Q2 — 4.9 7.3 Vpp = 10V, di/dt = 100A/us @
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Q1-Control FET Q2 -Synchronous FET
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Q1-Control FET

Typical Characteristics

100000

International
IGR Rectifier

Q2 -Synchronous FET

| Vgg =0V, f=1MHZ F— Vgs =0V, f=1MHZ
[ Ciss = Cgs + ng, Cds SHORTED — Ciss = Cgs + ng, Cds SHORTED
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Fig. 9. Gate-to-Source Voltage vs Typical Gate Charge

Fig 11. Maximum Safe Operating Area
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Q1-Control FET Q2 -Synchronous FET
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Fig 15. Typical Source-Drain Diode Forward Voltage
Fig 16. Typical Source-Drain Diode Forward Voltage
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Q1-Control FET Q2 -Synchronous FET
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TR Rectifier
100 T ===ssm
i
~ 10 ==
< =gEs
b} -
£
N T
> I [T
2 R, R, NRWS R, Ri (°C/W)| ti (sec)
S i ,
2 [T T L | pess | 0.000230
& 01 £ B RN 14.468 | 0.105807
—_— 1 TZ TS T4
g WA I I 30.264 | 1.001500
= E N
2 P (THERMAL RESPONSE ) | | &7"® 16.106 | 29.90000
~ 001 L LT TTIII
E Notes:——
1. Duty Factor D = t1/t2
2. Peak Tj=P dm x Zthlja + Tt
0.001 LI L L LIl L1l
1E-006 1E-005 0.0001 0.001 0.01 0.1 1 10

t1 , Rectangular Pulse Duration (sec)

Fig 25. Maximum Effective Transient Thermal Impedance, Junction-to-Ambient

Current Regulator

V(BR)DSS
15v F lp"
N
ur TS
T‘ZT DRIVER / }—'K
/ \ Ves m
— Voo amaf [
- AAA~—
Ias —— c ¥ b
Current Sampling Resistors
Fig 26. Unclamped Inductive Test Circuit . L
g P Fig 27. Gate Charge Test Circuit
and Waveform
I‘D
VDS>__M_ Vv
> DS /
L 90%
K’ Vﬂ_'
D.U.T 10%
IVGS VGS —/i i\ | \
Pulse Width < 1us | | |
Duty Factor < 0.1% t e e
don) Lo t

Fig 28. Switching Time Tes_t Circuit

www.irf.com

Fig 29. Switching Time Waveforms

7



IRFO9910PbF

D.U.T
—+
! £ ©) CircuitLayout Considerations
e Low Stray Inductance
e Ground Plane
< e Low Leakage Inductance

Current Transformer

Lo

—m

o dv/dtcontrolled by Rg

e Driver same type as D.U.T.

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

Rs Ef

Vb
1+ Voltage

@ Driver Gate Drive

International
IGR Rectifier
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Fig 30. Peak Diode Recovery dv/dt Test Circuit for N-Channel
HEXFET® Power MOSFETSs
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Fig 31. Gate Charge Waveform
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SO-8 Package Outline

Dimensions are shown in millimeters (inches)

H
‘@ ‘ 0.25 [.010] ‘ A@‘

IRFO9910PbF

oo

‘{B‘O.ZS[.OlO]@‘C‘A‘B‘

NOTES:

1. DIMENSIONING & TOLERANCING PER ASME Y14.5M-1994.

2. CONTROLLING DIMENSION: MILLIMETER

3. DIMENSIONS ARE SHOWN IN MILLIMETERS [INCHES].

4. OUTLINE CONFORMS TO JEDEC OUTLINE MS-012AA

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

DIMENSION DOES NOT INCLUDE MOLD PROTRUSION!
MOLD PROTRUSIONS NOT TO EXCEED 0.25 [.010].

DIMENSION IS THE LENGTH OF LEAD FOR SOLDERINGTO

ASUBSTRATE.

SO-8 Part Marking

/] 0.10 [.004]

oM INCHES MILLIMETERS
MN | MAX | MN | mAx

A |.0532 | .0688 | 1.35 | 175

AL| .0040 | .0098 | 0.10 |o0.25

b |.013 |[.020 |03 [051

c |.0075 | 0008 | 0.19 |[o0.25

D |.18 |.1968 | 480 |5.00

E | .1497 | .1574 | 380 |4.00

e | .050 BASIC 1.27 BASIC

el | .025 BASIC 0.635 BASIC

H | 2284 | 2440 | 580 [6.20

K | 0099 | .0196 | 0.25 |o050

L |06 |.0s0 | 040 [127

y | o 8 0° 8°

j Tﬁ K x 45°
’ i
g L 8XL 8><;r
=Y
A
FOOTPRINT

~ oo

Uil
Alafila

S. |
646[255] | |
3X 1.27[050] — = =

S.

8X 1.78 [.070]

EXAMPLE: THIS IS AN IRF7101 (MOSFET)

AR A A,

DATE CODE (YWW)
P = DESIGNATES LEAD-FREE
PRODUCT (OPTIONAL)

e

PYWWA Y = LAST DIGIT OF THE YEAR
/IG?R XXXXY WW = WEEK
INTERNATIONAL O F7101 \\A: ASSEMBLY SITE CODE
RECTIFIER LOT CODE
LOGO HHHH
PART NUMBER
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Infernational
IRF9910PbF IR Rectifier
SO-8 Tape and Reel

Dimensions are shown in millimeters (inches)

TERMINAL NUMBER 1

& o e o |

O] 7 12.3(.484)
[mm ] [mm| m 11.7 (.461)
[mm) ] [mmm| )
[m=) ) [mm o K}]
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. ]
a 14.40 ( .566 ) L
12.40 (.488 ) — =
NOTES :
1. CONTROLLING DIMENSION : MILLIMETER.
2. OUTLINE CONFORMS TO EIA-481 & EIA-541.
Notes:
@ Repetitive rating; pulse width limited by @ When mounted on 1 inch square copper board.
max. junction temperature. ® Rgis measured at T, approximately 90°C.

@ Starting Ty = 25°C, Q1: L = 0.95mH
Rg = 25Q, Ias = 8.3A; Q2: L = 0.54mH
Rg = 25Q, Ias = 9.8A.

® Pulse width < 400ps; duty cycle < 2%.

Data and specifications subject to change without notice.
This product has been designed and qualified for the Consumer market.
Quialifications Standards can be found on IR’s Web site.

International
TR 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.08/04
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