International
TSR Rectifier

IRLHS2242PbF

HEXFET® Power MOSFET

2mm x 2mm PQFN

Vs -20 Vv
Vs max +12 \'}
RDS(on) max
I:{DS(on) max
Qg 1yp 9.6 nC
Ip
-8.5@ A
(@Tc(Bottom) = 2500)

Applications

e Charge and Discharge Switch for Battery Application

e System/load switch

Features and Benefits

Features

Low Thermal Resistance to PCB (< 13°C/W)

Low Profile (< 1.0mm)

Industry-Standard Pinout

Compatible with Existing Surface Mount Technigues

RoHS Compliant Containing no Lead, no Bromide and no Halogen

MSL1, Industrial Qualification

Benefits
Enable better thermal dissipation
results in Increased Power Density

= Multi-Vendor Compatibility
Easier Manufacturing

Environmentally Friendlier
Increased Reliability

Standard Pack
Orderable part number Package Type Form Quantity Note
IRLHS2242TRPbF PQFN 2mm x 2mm Tape and Reel 4000
IRLHS2242TR2PbF PQFN 2mm x 2mm Tape and Reel 400 EOL notice # 259
Absolute Maximum Ratings
Parameter Max. Units
Vbs Drain-to-Source Voltage -20
Vas Gate-to-Source Voltage +12 v
Ip @ Ta=25°C Continuous Drain Current, Vgs @ 4.5V -7.2
Ip @ To=70°C Continuous Drain Current, Vgg @ 4.5V -5.8
Ip @ Tc@ottom) = 25°C Continuous Drain Current, Vgs @ 4.5V -150@ A
Ip @ T¢gottom = 100°C Continuous Drain Current, Vgs @ 4.5V -9.80@
Ip @ Tc =25°C Continuous Drain Current, Vgs @ 4.5V (Wirebond Limited) -8.5@
IoMm Pulsed Drain Current @ 34
Pp @T,=25°C Power Dissipation ® 21
Pp @Tcgottom) = 25°C Power Dissipation @ 9.6 w
Linear Derating Factor ® 0.02 W/°C
Ty Operating Junction and -55 to + 150 .
Tstg Storage Temperature Range C

Notes @ through @ are on page 9
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ISR

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

Parameter Min. | Typ. | Max. | Units Conditions
BVpss Drain-to-Source Breakdown Voltage 20| — | — V. |Vgs =0V, Ip = -250pA
ABVpss/AT, Breakdown Voltage Temp. Coefficient — | 0.01 | — | V/°C |Reference to 25°C, Ip = -1mA
Rps(on) Static Drain-to-Source On-Resistance — | 25 31 Ves=-4.5V,lp=-85A®
[ 43 | 53 | ™ |[Vae= 25V, 1o-68A0
Vasiin) Gate Threshold Voltage -04 | -08 | -1.1 \% Ve = Voo I = -10UA
AV s(th) Gate Threshold Voltage Coefficient — | 38| — |mvrec] TSP H
Ipss Drain-to-Source Leakage Current — 1| — | 1.0 Vps =-16V, Vgg = OV
[ — 50| " [Vos=-16V, Vas =0V, T, = 125°:C
lass Gate-to-Source Forward Leakage — | — | -100 Vgs =-12V
Gate-to-Source Reverse Leakage — | — | 100 nA Vs = 12V
afs Forward Transconductance 10 — | — S |Vps=-10V, Ip =-8.5A
Qq Total Gate Charge _— 12 | — | nC |Vgs=-10V, Vps =-10V, Ip = -8.5A
Qq Total Gate Charge — ] 96 | — Vps =-10V
Qgs Gate-to-Source Charge — | 16 | — | nC |Vgs=-4.5V
Qgq Gate-to-Drain Charge — | 37 | — Ip =-8.5A
Qgour Gate Charge Overdrive — | 43 | —
Qsw Switch Charge (Qgs2 + Qga) — | a8 | —
Qoss Output Charge — | 68 | — | nC [Vps=16V, Vgg=0V
Rg Gate Resistance — 17| — | Q
ta(on) Turn-On Delay Time —_— 7.9 _— Vpp =-10V, Vgs = -4.5V
te Rise Time — | 54 | — ID = -8.5A
Tator Turn-Off Delay Time — [ 54 | — | " |Re=200
t Fall Time — | 66 | —
Ciss Input Capacitance — | 877 | — Vgs = 0V
Coss Output Capacitance — | 278 | — | pF |Vps=-10V
Crss Reverse Transfer Capacitance — | 182 | — f =1.0KHz
Avalanche Characteristics
Parameter Typ. Max. Units
Eas Single Pulse Avalanche Energy @ . 18 mJ
laR Avalanche Current © _ 85 A
Diode Characteristics
Parameter Min. | Typ. | Max. | Units Conditions
Is Continuous Source Current 856 MOSFET symbol o
(Body Diode) ' A showing the
Ism Pulsed Source Current | s integral reverse &
(Body Diode) @ p-n junction diode. °
Vsp Diode Forward Voltage — ] — | 12 V |Ty=25°C, Ig=-85A,Vgg=0V ®
e Reverse Recovery Time —_— 27 141 ns |Ty=25°C, Ip=-8.5A, Vpp=-10V
Qr Reverse Recovery Charge — | 20 30 nC |di/dt = 200A/us @
ton Forward Turn-On Time Time is dominated by parasitic Inductance
Thermal Resistance
Parameter Typ. Max. Units
Reyc (Bottom) Junction-to-Case ® — 13
Reyc (Top) Junction-to-Case @ — 90 °C/W
Resa Junction-to-Ambient @ J— 60
Reya (<10s) Junction-to-Ambient @ — 42
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10000 Vgs =0V, f=1KHZ 14 | [ A
Ciss =Cgs*Cqar C s SHORTED 12 D= '8-|5
Crss =Cgd s Vv I -16V
Coss =Cds * Cgd e DSI_
o g 10 __VDS= -10V.
= I VDS= -4V 7
Q [0] /
(8]
5 —— s 8
£ 1000 - o
@ iss @ 6
& 2 7
(&} 2
S S : 7
\\\ Coss (?n 4
\\(I\ [T RS
Crss : 2 Vi
\
100 0
1 10 100 0 5 10 15 20 25
-Vps, Drain-to-Source Voltage (V) Qg, Total Gate Charge (nC)

Fig 5. Typical Capacitance vs.Drain-to-Source Voltage  Fig 6. Typical Gate Charge vs.Gate-to-Source Voltage
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Fig 11. Maximum Effective Transient Thermal Impedance, Junction-to-Case
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Fig 12. On-Resistance vs. Gate Voltage
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Fig 14a. Unclamped Inductive Test Circuit
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Fig 15a. Switching Time Test Circuit
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Fig 13. Maximum Avalanche Energy vs. Drain Current
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Fig 14b. Unclamped Inductive Waveforms
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Fig 15b. Switching Time Waveforms

“w © 2013 International Rectifier

Submit Datasheet Feedback December 16, 2013



http://www.irf.com/
http://ecc.irf.com/v6/en/US/adirect/ir?cmd=LogDatasheetFeedback&sku=IRLHS2242PbF&date=20131016
http://www.irf.com/
http://www.irf.com/
http://www.irf.com/
http://www.irf.com/product-info/reliability
http://www.irf.com/whoto-call/salesrep/

IR

@ Driver Gate Drive

* ' .o PW.
D.U.T a PW- Period D= Period
m A \T/ 1oV
4) 0 CircuitLayout Considerations J,GS*
o Low Stray Inductance ()()
e Ground Plane
< e Low Leakage Inductance @ DUT I Waver
R Current Transformer : Lm,m—%
® Reverse
0) Recovery Body Diode Forward
- + Current ™ Current /'
-, di/dt
@b Vpg Waveform .
+—m AN Diode Recovery \ -
(O} dv/dt
— YDD
Rs A « di/dt controlled by Rg Vbp Re-Applied | — " 7
 Driver same type as D.U.T. A+ Voltage Body Diode * ’ Forward Drop
* |gp controlled by Duty Factor "D" T- @ | InductorCurrent
e D.U.T. - Device Under Test \/\SS\/fI#\
Ripple < 5% lsp
)
* . .
. Vgs = 5V for Logic Level Devices
* Reverse Polarity of D.U.T for P-Channel Gs 9

Fig 16. Diode Reverse Recovery Test Circuit for P-Channel HEXFET® Power MOSFETs
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Fig 17a. Gate Charge Test Circuit Fig 17b. Gate Charge Waveform
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PQFN Package Details

TOP VIEW BOTTOM VIEW BOTTOM VIEW
FOOTPRINT DIMENSION
oX
o e |2 0.05[C] —l0.850]~—
Ko 1= 2x oeoo»‘ ‘« »‘ -—0.200
6 4 4 8l N Jo.05]C |
( HJ [ 0.60d LT T o398
1 ? 0.150 —] ?
E Ef ‘ ] *0‘22(1
Ry T
Imiw. i B M R
/ 1 3 L4 3 1 PIN 1 IDENTIFICATION ! !
PIN 1 INDEX AREA N CHAMFER 0.15x45deg 0.200 | |- | -— 0200
8 —10.850|—
//1o10[c] A i COMMON
{ A2 g DIMENSIONS MILLIMETER DIMENSIONS INCH
SEATING i FAL L L MIN NOM. [ MAX. | MIN. NOM.__ | MAX.
e e sl o8| 050 100 0032] 0036 | 0,040

PLANE - — T
AL| 000 | 002 [00S5 | 0000| 0001 |O0.002
— b AR 0203 REF 0.008 REF

b 0.25 0.30 0.35 0.010 0.012 0.014

[#]010@IC]3]A] D 1.90 2.00 210 0.075| 0.079 | 0083

SIDE VIEW D2| 0.95 1.00 1.05 0038| 0040 |o0042

E 1.50 2.00 2.10 0.075| 0.079 | 0083

NOTES E2| 115 1.20 1.25 0.046 0.048 | 0.050
e 0.65 BSC 0026 BSC

1. DIMENSION AND TOLERANCING CONFORM TO ASME Y14.5M-1994. L 020 025 0.30 0008 0010 0012
2. CONTROLLING DIMENSIONS + MILLIMETER P 0.03 REF 0.010 REF
3. DIMENSION kb APPLIES TO METALLIZED TERMINAL AND IS Ky 0.785 REF 0.031 REF

MEASURED BETWEEN 015 AND 0.30 mm. FROM TERMINAL TIP,

PQFN Part Marking

TOP MARKING (LASER)

6
ASSEMBLY SITE CODE
R 1060 ——=— LR 2= (per scop 200-002)
PART NUMBER - 6242

=Y

=
PIN | —=@ }WLGZ —=—— MARKING CODE

IDENTIFIER
DATE CODE o7 cont

(Eng mode — Min. last 2 digits of EBR #)
(Prod mode — 2 digit SPN code)

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

-w © 2013 International Rectifier Submit Datasheet Feedback December 16, 2013



http://www.irf.com/
http://ecc.irf.com/v6/en/US/adirect/ir?cmd=LogDatasheetFeedback&sku=IRLHS2242PbF&date=20131016
http://www.irf.com/
http://www.irf.com/
http://www.irf.com/
http://www.irf.com/product-info/reliability
http://www.irf.com/whoto-call/salesrep/

A
Ad

PQFN 2x2 Outline Tape and Reel

@
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4.00+0.10

® 1.50+0.10
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W (8.0 +0.30 / —0.10)

q 8' MAX

=

2.25%0.05

Width
Table 2:
COVER
Tape | TOLERANCE
(WIDTH)
+-0.1 mm
9.5mm +/-0.1 mm

+ 8
NOTE: The Surface Resistivity is 10 — 10 OHM/SQ

~
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<

™

~

£

£

e [ip}

1

Ne)

N~

Remark:

- Dimension above are typical dimensions.
- Cover tape thickness is 0.048mm +- 0.005mm.
- Surface resistivity 10E5 < Rs <10E9.

inchy

204mm (8

¢ 0.60£0.05

0.25440.02

\_J\

1.00£0.05

T

Tape Stort

Slot

8" MAX

=

2.25%0.05

CCO/KEATD @

180 +/-50

FRONT VIEW
TABLE I REEL DETAIL
Tape wioTH| T Wi we | w3 |ParT nD
8 Mt (3= 0s0|8ath3 144 Max | i M | 915861

12 MM

o+ 050 BA20 [ wox| 165 11, [orsmee

IRLHS2242PbF

®
r1.75i0,10

©
— 2
o
H
o
O
12
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o
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o2 | I —
<
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]‘:f — = 60+/-.50
- — — 4 Hub D,
f -
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W3
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SIDE VIEW

S 12
Note: Surface resistivity is > 1x10 but < Ix10 ohn/sq

Note: For the most current drawing please refer to IR website at: http://www.irf.com/package/
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IRLHS2242PDbF A

Qualification information’

- Industrial
Qualification level

(per JEDEC JESDA7F ' guidelines )

Moisture Sensitivity Level PQFN 2mm x 2mm

MSL1
(per IPC/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
Tt Applicable version of JEDEC standard at the time of product release.

Notes:

@ Repetitive rating; pulse width limited by max. junction temperature.

@ Starting Ty = 25°C, L = 0.49mH, Rg = 50Q, Ips = -8.5A.

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

® Rg is measured at T, of approximately 90°C.

® When mounted on 1 inch square 2 oz copper pad on 1.5x1.5 in. board of FR-4 material.
® Calculated continuous current based on maximum allowable junction temperature.

@ Package is limited to -8.5A by die-source to lead-frame bonding technology

Revision History

Date Comments

¢ Corrected Qual level from "Consumer" to "Industrial" on page 1, 9

10/10/2013 )
¢ Updated data sheet with new IR corporate template

12/16/2013 ¢ Updated ordering information to reflect the End-Of-life (EOL) of the mini-reel option (EOL notice #259)

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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IMPORTANT NOTICE

The information given in this document shall in no
event be regarded as a guarantee of conditions or
characteristics (“Beschaffenheitsgarantie”) .

With respect to any examples, hints or any typical
values stated herein and/or any information
regarding the application of the product, Infineon
Technologies hereby disclaims any and all
warranties and liabilities of any kind, including
without limitation warranties of non-infringement
of intellectual property rights of any third party.

In addition, any information given in this document
is subject to customer’s compliance with its
obligations stated in this document and any
applicable legal requirements, norms and
standards concerning customer’s products and any
use of the product of Infineon Technologies in
customer’s applications.

The data contained in this document is exclusively
intended for technically trained staff. It is the
responsibility of customer’s technical departments
to evaluate the suitability of the product for the
intended application and the completeness of the
product information given in this document with
respect to such application.

For further information on the product, technology,
delivery terms and conditions and prices please
contact your nearest Infineon Technologies office
(www.infineon.com).

WARNINGS

Due to technical requirements products may
contain dangerous substances. For information on
the types in question please contact your nearest
Infineon Technologies office.

Except as otherwise explicitly approved by Infineon
Technologies in a written document signed by
authorized representatives of Infineon
Technologies, Infineon Technologies' products may
not be used in any applications where a failure of
the product or any consequences of the use thereof
can reasonably be expected to result in personal
injury.



