International
TR Rectifier

Ultra Low RDS(on) per Footprint Area
Low Thermal Resistance
P-Channel MOSFET

One-third Footprint of SOT-23
Super Low Profile (<.8mm)
Available Tested on Tape & Reel
Lead-Free

Description

True chip-scale packaging is available from International
Rectifier. Through the use of advanced processing tech-
niques, and a unique packaging concept, extremely low
on-resistance and the highest power densities in the
industry have been made available for battery and load
management applications. These benefits, combined with
the ruggedized device design , that International Rectifier
is well known for, provides the designer with an ex-
tremely efficient and reliable device.

The FlipFET™ package, is one-third the footprint of a
comparable SOT-23 package and has a profile of less
than .8mm. Combined with the low thermal resistance of
the die level device, this makes the FIipFET™ the best
device for application where printed circuit board space is
at a premium and in extremely thin application environ-
ments such as battery packs, cell phones and PCMCIA
cards.

Absolute Maximum Ratings

PD -96012B

IRF6100PbF

HEXFET® Power MOSFET

Vbss

Rps(on) Max

Ip

-20V

0.0650@Vgg = -4.5V

-5.1A

0.0950@Vgs = -2.5V

-41A

%0,

S FlipFET™ ISOMETRIC

Parameter

Max.

Units

Vps Drain- Source Voltage

-20

Ip @ Tpo=25°C Continuous Drain Current, Vgs @ 4.5V

+5.1

Ip @ Tpo=70°C Continuous Drain Current, Vgs @ 4.5V

+3.5

Ipm Pulsed Drain Current ®

+35

Pp @Tp =25°C Power Dissipation®

2.2

Pp @Tp =70°C Power Dissipation®

1.4

Linear Derating Factor

17

mW/°C

Vas Gate-to-Source Voltage

+12

Ty, Tsta

Junction and Storage Temperature Range

-55 to + 150

°C

Thermal Resistance

Symbol Parameter

Typ.

Max.

Units

Roua Junction-to-Ambient®

56.5

°C/W

Junction-to-PCB mounted

Reu-pcB

35
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IRF6100PbF

Infernational

IR Rectifier
Electrical Characteristics @ T; = 25°C (unless otherwise specified)
Parameter Min.| Typ. [Max. |Units Conditions
V(BR)DSS Drain-to-Source Breakdown Voltage 20 — | — \' Vgs =0V, Ip = -250pA
AV@Rrpss/AT, | Breakdown Voltage Temp. Coefficient | —|-0.010] — | V/°C | Reference to 25°C, Ip = -1mA
Ros(on) Static Drain-to-Source On-Resistance —| — |0.065 Q Ves =-4.5V,Ip=-51A @
— | — |0.095 Vgs =-2.5V, Ip = -4.1A @
Vas(th) Gate Threshold Voltage -045 — [ 1.2 \ Vps = Vas, Ip = -250pA
Ofs Forward Transconductance 98| — | — S Vps =-10V, Ip =-5.1A
Ibss Drain-to-Source Leakage Current — | —1]-10 pA Vps = -20V, Vgs = OV
— | — | -25 Vps =-16V, Vgs =0V, T, = 125°C
loss Gate-to-Source Forward Leakage — | — [ 100 nA Vgs = 12V
Gate-to-Source Reverse Leakage — | — | -100 Vgs =-12V
Qq Total Gate Charge — | 14 | 21 Ipb=-5.1A
Qgs Gate-to-Source Charge — | 19| 29 nC | Vps=-16V
Qgd Gate-to-Drain ("Miller") Charge — | 5.0 | 75 Vgs = -5.0V
td(on) Turn-On Delay Time — | 12 | — Vpp =-10V
1 Rise Time —_— 12 | — ns Ip=-1.0A
t4(off) Turn-Off Delay Time — | 50 | — Rg =5.8Q
tf Fall Time — | 50 | — Vgs =-4.5V @
Ciss Input Capacitance — [ 1230 | — Vgs = 0V
Coss Output Capacitance — | 250 | — | pF | Vps=-15V
Crss Reverse Transfer Capacitance — | 180 | — f =1.0MHz, See Fig. 5
Source-Drain Ratings and Characteristics
Parameter Min. [Typ. |Max. |Units Conditions
Is Continuous Source Current MOSFET symbol °
(Body Diode) — || 22 showing the
Ism Pulsed Source Current A integral reverse G
(Body Diode) ® — || 8 p-n junction diode. .
Vsp Diode Forward Voltage — | — |12 V |Ty=25°C,lsg=-2.2A, Vgs =0V @
ter Reverse Recovery Time — | 48 | 72 ns |Ty=25°, |g=-2.2A
Qr Reverse RecoveryCharge — | 34 | 51 nC | di/dt = 100A/us @
Notes:

@ Repetitive rating; pulse width limited by

max. junction temperature.

@ Pulse width < 400us; duty cycle < 2%.

® When mounted on 1 inch square 20z copper on FR-4.
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Fig 3. Typical Transfer Characteristics
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Rbs(on) » Drain-to-Source On Resistance

-Ip, Drain-to-Source Current (A)

(Normalized)

100

0.1

IRF6100PbF

TOP -7.00V

Ve 20us PULSE WIDTH
/ TJ=150°C
0.1 1 10 100

-Vps, Drain-to-Source Voltage (V)

Fig 2. Typical Output Characteristics

2.0

1.5

—
o

0.5

Ip=-5.1A

Vgs=-4.5V

0.0
60 -40 20 0 20 40 60 80 100 120 140 160
T, Junction Temperature ( °C)
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Fig 10b. Switching Time Waveforms
100 o
T
[N \!
—
- LD = 0.50 =
S.) P 0‘ .’4/’——
ES ‘ T —
N —0.20. e
~ 10 !
3 ——0.10 =
c i ot
g [—oos — =
3 | 1 -
o __0.00—"T [ [}— PbM
© | et 7
£ 1[==00 t1-|
o ~ SINGLE PULSE ]
= (THERMAL RESPONSE) 2
Notes:
1. Duty factor D = t1 /t2o
2. Peak Ty=P pmx Zthga + TA
0.1
0.00001 0.0001 0.001 0.01 0.1 1 10
t1, Rectangular Pulse Duration (sec)
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Fig 14a. Basic Gate Charge Waveform
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FlipFET™ Part Marking Information
LAYOUT MARKING A
BALL 1 -
LOCATION MARK @
A — - PART NUMBER

A — NON PBF

01125 o

LOT NUMBER WORKWEEK (Y, WW)
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FlipFET™ Qutline Dimension and Tape and Reel

(Refer to application note AN-1011 for details about board mounting the 0.8mm ball pitch Flip FET)
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NOTES:

Infernational
IGR Rectifier

1. DIMENSIONNG & TCLERANCING PER ASNVE Y14.8VH1994,
2. OCNTRCLLING DIMENSICN: MILLIMETER
3. DIMENSICNS ARE SHOWNIN MILLIVETERS [INCHES]

0,255 [.0100]

0.205 [.0081]

ALL 1

B/
LOCATION

NOTES

1

0.7821.081]
0.722[.028]

SIDE VIEW

O

Cc O O

]

| |
FEED DIRECTION
4mm -

1. TAPE AND REEL OUTLINE CONFORMS TO EIA-481 & EIA-541

Tape and Reel

‘ BALL ASSIGNMENTS
1 = SOURCE
2—DRAN
3=DRAN

4= GATE

LEADFREE SOLDER

BALL COMPCSITION
95.9% Sn
38%Ag
07%Cu

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

International
IR 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.05/06
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