International
TSR Rectifier

Applications

e Control MOSFET of Sync-Buck Converters
used for Notebook Processor Power
e Control MOSFET for Isolated DC-DC

Converters in Networking Systems

Benefits

° Very low RDS(ON) at 4.5V VGS

Current

Low Gate Charge
Fully Characterized Avalanche Voltage and

100% Tested for Rg

Lead-Free (Qualified up to 260°C Reflow)
RoHS compliant (Halogen Free)

Low Thermal Resistance

Large Source Lead for more reliable Soldering

HEXFET® Power MOSFET

Vpss Rps(on) Max Qg
30V | 3.5mQ@Vgs = 10V | 20nC
PQFN 5X6 mm

Base part number Package Type Standard Pack Orderable part number
Form Quantity

IRFH7934PBF PQFN 5mm x 6mm Tape and Reel 4000 IRFH7934TRPBF
Absolute Maximum Ratings

Parameter Max. Units
Vps Drain-to-Source Voltage 30 v
Vas Gate-to-Source Voltage +20
Ip @ To=25°C |Continuous Drain Current, Vgs @ 10V 24
Ip @ To=70°C |Continuous Drain Current, Vgs @ 10V 19 A
Ip @ Tc=25°C |Continuous Drain Current, Vgs @ 10V 76
Iom Pulsed Drain Current © 190
Pp @T, =25°C |Power Dissipation ® 3.1
Pp @TA=70°C | Power Dissipation ® 20 w

Linear Derating Factor ® 0.025 w/eC

Ty Operating Junction and -55 to + 150 oc
Tstg Storage Temperature Range
Thermal Resistance

Parameter Typ. Max. Units
Rosc Junct?on-to-CaseT @ — 2.9 C/W
Roua Junction-to-Ambient ® - 40

Notes @ through ® are on page 10
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Static @ T, = 25°C (unless otherwise specified)

Parameter Min. | Typ. | Max. [ Units Conditions
BVpss Drain-to-Source Breakdown Voltage 30 | — V  |Vas =0V, Ip = 250pA
ABVpsg/AT, Breakdown Voltage Temp. Coefficient | — | 0.021| —— | V/°C |Reference to 25°C, Ip = 1mA
Ros(on) Static Drain-to-Source On-Resistance | — | 2.9 3.5 mo Vgs =10V, Ip =24A ®
— | 42 5.1 Vgs=4.5V,Ip=19A ®
Vas(th) Gate Threshold Voltage 135 1.8 | 235 \' Vos = Vas, Io = 500A
AVs(th) Gate Threshold Voltage Coefficient — | 65| — |mV/°C
Ipss Drain-to-Source Leakage Current —_— ] — 1.0 UA Vps =24V, Vgs = OV
— | — | 150 Vps =24V, Vgs =0V, T, =125°C
lgss Gate-to-Source Forward Leakage — | — | 100 nA Vgs = 20V
Gate-to-Source Reverse Leakage — | — | -100 Vgs = -20V
gfs Forward Transconductance 1MM0 | — | — S |Vps=15V, Ip =19A
Qq Total Gate Charge — | 20 30
Qgs1 Pre-Vth Gate-to-Source Charge — | 48 —_— Vps = 15V
Qgs2 Post-Vth Gate-to-Source Charge — | 25 | — nC Vgs = 4.5V
Qg Gate-to-Drain Charge — | 63 | — Ipb=19A
Qgoar Gate Charge Overdrive — | 64 | — See Fig.17 & 18
Qqw Switch Charge (Qgs2 + Qga) — | 88 | —
Qoss Output Charge —_ 15 | — | nC |Vps=16V, Vgg =0V
Ra Gate Resistance — | 17 3.1 Q
ta(on) Turn-On Delay Time —_— 12 —_— Vpp = 15V, Vgs = 4.5V
t Rise Time — 16 — ns Ip=19A
ta(off) Turn-Off Delay Time — 14 — Rg=1.8Q
t Fall Time — | 75 | — See Fig.15
Ciss Input Capacitance — | 3100 | — Vgs =0V
Coss Output Capacitance — | 623 | — | PF [Vpg=15V
Crss Reverse Transfer Capacitance — | 241 | — f =1.0MHz
Avalanche Characteristics
Parameter Typ. Max. Units
Eas Single Pulse Avalanche Energy @ —_— 97 mJ
lar Avalanche Current @ — 19 A
Diode Characteristics
Parameter Min. | Typ. | Max. [ Units Conditions
Is Continuous Source Current | —| 39 MOSFET symbol °
(Body Diode) A showing the
Ism Pulsed Source Current | — | 190 integral reverse E
(Body Diode) @ p-n junction diode. °
Vsp Diode Forward Voltage — ] — | 1.0 V |Ty=25°C,Ig=19A,Vgs=0V ®
e Reverse Recovery Time —_ 20 30 ns |Ty=25°C, I[p=19A, Vpp =15V
Qy Reverse Recovery Charge —_— 28 42 nC |di/dt = 325A/us ® See Fig.16
ton Forward Turn-On Time Intrinsic turn-on time is negligible (turn-on is dominated by LS+LD)
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Circuit Layout Considerations

e Low Stray Inductance

e Ground Plane

e Low Leakage Inductance
Current Transformer

Lot

@ Driver Gate Drive
Period | D= P.W.
k— P W— ~ Period
f *
Vgs=10V
(G
)]
@ |D.U.T. Igp Waveform (
Reverse
Recovery Body Diode Forward
Current = |™ Current /’
di/dt
®louT Vpg Waveform

o dv/dt controlled by Rg Vop

o4
® |gp controlled by Duty Factor "D"
e D.U.T. - Device Under Test

e Driver same type as D.U.T. 1

Diode Recovery —
dv/dt t
YDD
Re-Applied | — " ( —
Voltage Body Diode

Forward Drop

—

@ |inductor Curent

Ripple < 5%

* Vg = 5V for Logic Level Devices

Fig 16. Peak Diode Recovery dv/dt Test Circuit for N-Channel
HEXFET® Power MOSFETs
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Fig 17. Gate Charge Test Circuit
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Fig 18. Gate Charge Waveform
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PQFN 5x6 Option "E" Package Details

AR B n s SoMmON
! Bt ! M MM INCH
© [ MmN, MAX. MIN. MAX.
‘ A | 0.90 117 | 0.0354 | 0.0461
1 | R 1 b | 0.31 0.51 | 0.0130 | 0.0189
q | H C | 0.195 | 0.300 | 0.0077 | 0.0118
‘ D | 4.80 5.25 | 0.1890 | 0.2028
| DI | 3.91 4.31 | 0.1539 | 0.1697
Ly D2 | 4.80 510 | 0.1890 | 0.1968
T TIT N E | 5.90 6.25 | 0.2323 | 0.2421
N A »u« El | 5.65 6.15 | 0.2224 | 0.2362
E2 | 1.10 — | 0.0594 —
E3 | 3.32 3.78 | 0.1307 | 0.1480
E4 | 3.52 3.72 | 0.1346 | 0.1409
D2 Es | o0.13 0.32 | 0.0071 | 0.0126
‘ | e 1.27 BSC 0.050 BSC
} A L 0.51 0.86 | 0.0020 | 0.0098
= ; ; e L1 | 0.38 0.71 | 0.0150 | 0.0260
\ |t Lz | 0.05 | 0.25 | 0.0201 | 0.0339
A D - | 0 0.18 0 0.0071

PQFN Part Marking

INTERNATIONAL

RECTIFIER LOGO [@

N
DATE CODE IE?R
\ XXXX <+—— PART NUMBER

ASSEMBLY SITE CODE Ly XYWWX<—— MARKING CODE

(Per SCOP 200-002) (Per Marking Spec.)
XXXXX

PINT
IDENTIFIER L \

LOT CODE
(Eng Mode - Min. last 4 digits of EATI #)
(Prod Mode - 4 digits SPN code)

TOP MARKING (LASER)

Note: For the most current drawing please refer to IR website at http://www.irf.com/package/
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PQFN Tape and Reel
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Qualification information’

o Consumer '™
Qualification level t
(per JEDEC JESDA7F " guidelines )
VS L2t
Moisture Sensitivity Level PQFN 5mm x 6mm it
(per 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  Higher qualification ratings may be available should the user have such requirements.
Please contact your International Rectifier sales representative for further information:
http://www.irf.com/whoto-call/salesrep/

11t Applicable version of JEDEC standard at the time of product release.

T11T Higher MSL ratings may be available for the specific package types listed here.
Please contact your International Rectifier sales representative for further information:
http://www.irf.com/whoto-call/salesrep/

Notes:

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

@ Starting Ty = 25°C, L = 0.535mH, Rg = 25Q, Ipg= 19A.

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

@ Rthjc is guaranteed by design

® When mounted on 1 inch square 2 oz copper pad on 1.5x1.5 in. board of FR-4 material.

Revision History
Date Comments
08/06/2013 » Updated the package outline drawing, on page 8.
e This drawing change is related to PCN Hana-GTBF-GEM 5x6 PQFN Public.

International
T<R Rectifier

IRWORLD 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.



