International Fast/ZFET™

IR Rechﬁer IRFH4257DPbF
HEXFET® Power MOSFET
Q1 Q2 —m—s
Vbss 25 25 \' o ‘ :
RDS(on) max
4.70 1.80 D1 .
(@Ves = 4.5V) mQ o :
Qg (typical) 9.7 23 nC N J -
(@TC = 25°c) 25@ 25@ A BOTTOM VIEW
Applications
 Control and Synchronous MOSFETSs for synchronous buck TSR
converters
Dual PQFN 5X4 mm
Features Benefits
Control and synchronous MOSFETSs in one package Increased power density
Low charge control MOSFET (9.7nC typical) Lower switching losses
Low Rpson synchronous MOSFET (<1.8mQ) results in|Lower conduction losses
Intrinsic Schottky Diode with Low Forward Voltage on Q2 =  |Lower Switching Losses
RoHS Compliant, Halogen-Free Environmentally friendlier
MSL1, Industrial Qualification Increased reliability
Base part number Package Type Standard Pack Orderable Part Number
Form Quantity
IRFH4257DPbF Dual PQFN 5mm x 4mm Tape and Reel 4000 IRFH4257DTRPbF
Absolute Maximum Ratings
Parameter Q1 Max. | Q2 Max. Units
Vs Gate-to-Source Voltage +20 \%
Ib @ Tc=25°C Continuous Drain Current, Ves @ 4.5V 686 @ 1M11®@
Ib@ Tc=70°C Continuous Drain Current, Vgs @ 4.5V 54@@ 88®®
Ib @ Tc=25°C Continuous Drain Current, Ves @ 4.5V 25@ 25@ A
(Source Bonding Technology Limited)
Iom Pulsed Drain Current 120® 375®
Po @Tc =25°C Power Dissipation 25 28
Po @Tc=70°C Power Dissipation 16 18 w
Linear Derating Factor 0.20 0.22 W/°C
T, Operating Junction and 55 10 + 150 c
- + °
Tste Storage Temperature Range °
Thermal Resistance
Parameter Q1 Max. Q2 Max. Units
Rgsc (Bottom) [Junction-to-Case ® 5.0 4.5
Rosc (Top) Junction-to-Case ® 33 26 G/
Rosa Junction-to-Ambient ® 45 40
Resa (€10s)  |Junction-to-Ambient ® 30 27

Notes ©® through ® are on page 12
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Static @ T, = 25°C (unless otherwise specified)

Parameter Min. | Typ. | Max.| Units Conditions
BVpss Drain-to-Source Breakdown Voltage Q1 25 | — | — Vv Vas = 0V, Ip = 250uA
Q2 25 —_— _— VGS = OV, ID =1.0mA
IABVpss/AT, [Breakdown Voltage Temp. Coefficient Q1 — | 22 | — mV/°C Reference to 25°C, Ip = 1.0mA
Q2 —| 22 | — Reference to 25°C, Ip = 10mA
Q1 — | 2.7 | 34 Ves =10V, Ip =25A ®
Roson) Static Drain-to-Source On-Resistance Q2 — | 11 1.4 Ves =10V, Ip =25A ®
Q1 | — 37 [47] ™) Nes=45V.1,=25A0
Q2 — | 14 | 1.8 Ves =4.5V, Ip = 25A @
Vas(th) Gate Threshold Voltage Q1 1.1 1.6 | 2.1 Vv Q1: Vps = Vs, Ip = 35pA
Q2 1.1 16 | 2.1 Q2: Vps = Vs, Ip = 100pA
AVesiny/AT, |Gate Threshold Voltage Coefficient Q1 — | 54 | — . Q1: Vps = Vgs, Ip = 35pA
Q2 —_— -5.3 —_— mv/°C Q2: VDS = VGS: |D =1mA
Ibss Drain-to-Source Leakage Current 8; — T 215% HA xzz - ggg xgz - 8&
Q1 — | — | 100 Vas = 20V
Gate-to-Source Forward Leakage Q2 — T — 100 Vs = 20V
loss l | — [ —[-100] ™ Nes=-20v
Gate-to-Source Reverse Leakage 2 — | — 100 Vs = 20V
afs Forward Transconductance Q1 100 | — | — S Vps = 10V, Ip = 25A
Q2 138 | — | — Vps = 10V, Ip = 25A
Qg Total Gate Charge Q1 — 1 97 | 15
Q2 — | 23 35
Qgs1 Pre-Vth Gate-to-Source Charge Q1 — | 24 | — Q1
Q2 — | 51 | — Vps = 13V
Qgs2 Post-Vth Gate-to-Source Charge Q1 — 12 | — Vaes = 4.5V, Ip = 25A
Q2 — | 26 | — nC
Qg Gate-to-Drain Charge Q1 — | 34 | — Q2
Q2 —_— 7.6 —_— VDS =13V
Qgodr Gate Charge Overdrive Q1 — | 27 | — Vas = 4.5V, Ip = 25A
Q2 — | 7.7 | —
Qsw Switch Charge (Qgs2 + Qga) Q1 — | 46 | —
Q2 — 102 | —
Qoss Output Charge Q1 — | 10 | — nC Vps = 16V, Vgs = OV
Q2 — | 25 | —
R Gate Resistance Q1 — | 14 | — o
Q2 — | 0.7 | —
ta(on) Turn-On Delay Time Q1 — | 82 | — Q1
Q2 —_— 12 —_— VDS =13V VGS =45V
it Rise Time Q1 — | 47 | — Ip = 25A, Rg = 1.8Q
Q2 — | 51 | —
- Turn-Off Delay Time Al |[— 12 |—] ™ 2
Q2 —_— 20 —_— VDS =13V VGS =45V
tte Fall Time Q1 — | 20 | — Ip = 25A, Rg = 1.8Q
Q2 — | 25 | —
Ciss Input Capacitance Q1 — 1321 | —
Q2 — | 3161 | — Vgs = 0V
Coss Output Capacitance Q1 — | 365 | — oF Vps = 13V
Q2 — | 965 | — f =1.0MHz
Crss Reverse Transfer Capacitance Q1 — | 101 | —
Q2 — | 237 | —
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Avalanche Characteristics

Parameter Typ. Q1 Max. Q2 Max. Units
Eas Single Pulse Avalanche Energy @ —_— 42 387 mJ
Diode Characteristics
Parameter Min. | Typ. | Max. |Units Conditions
Is Continuous Source Current Q1 — | — |25@| A |MOSFET symbol —J°
(Body Diode) Q2 | — | — | 250 showing the ﬂ l—h
Ism Pulsed Source Current Q1 — | — |120®| A |integral reverse 6\-\“,_—L
(Body Diode) Q2 | — | — [375® p-n junction diode. s
Vsp Diode Forward Voltage Q1 — | — | 1.0 V |T,;=25°C, Is = 25A, Vgs = 0V®
Q2 | — | — |0.75 T,=25°C, Is = 25A, Vs = 0VO
trr Reverse Recovery Time Q1 — | 18 | — | ns [Q1 T,=25°C, I =25A
Q2 | — | 30 | — Vpp = 13V, di/dt = 200A/us @
Qr Reverse Recovery Charge Q1 — | 16 | — | nC |Q2 T,=25°C, I =25A
Q2 | — | 37 | — Vpp = 13V, di/dt = 200A/us @
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Q1 - Control FET Q2 - Synchronous FET
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Fig 1. Typical Output Characteristics Fig 2. Typical Output Characteristics
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Fig 5. Typical Transfer Characteristics Fig 6. Typical Transfer Characteristics
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Q1 - Control FET
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Fig 7. Typical Capacitance vs. Drain-to-Source Voltage
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Fig 9. Typical Gate Charge vs. Gate-to-Source Voltage
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Fig 11. Maximum Safe Operating Area

Q2 - Synchronous FET
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Fig 8. Typical Capacitance vs. Drain-to-Source Voltage
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Fig 10. Typical Gate Charge vs. Gate-to-Source Voltage

OPERATION IN THIS AREA
1000 LIMITED BY Rpg(on)
< e oTTTTRIOTTTL
-— | ‘~~ n.. :
6 100 |==2 —— :
= =~ A DI
) ~ Y ."
g 10 S ——=100psec]
3 —Limited by Packagei—, ‘.‘ :
[e] b
= 1 et Tmsecs
d IR
O— S % 10msec]
O 01 [Te=25C NI
Tj=150°C =DC
Single Pulse T
0.01 Ll il
0.1 1 10 100

Vpg, Drain-to-Source Voltage (V)

Fig 12. Maximum Safe Operating Area
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Q1 - Control FET Q2 - Synchronous FET
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Fig 13. Normalized On-Resistance vs. Temperature Fig 14. Normalized On-Resistance vs. Temperature
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Q1 - Control FET Q2 - Synchronous FET
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Fig 19. Maximum Drain Current vs. Case Temperature Fig 20. Maximum Drain Current vs. Case Temperature
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Fig 23. Maximum Avalanche Energy vs. Drain Current Fig 24. Maximum Avalanche Energy vs. Drain Current
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Fig 25. Typical Avalanche Current vs. Pulse Width (Q1)
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Fig 26. Typical Avalanche Current vs. Pulse Width (Q2)
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Fig 27. Maximum Effective Transient Thermal Impedance, Junction-to-Case (Q1)
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Fig 28. Maximum Effective Transient Thermal Impedance, Junction-to-Case (Q2)
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Dual PQFN 5x4 Package Details
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Dimension Table
7 NOTE:
% ;
S /O'o% V-Very Thin NOTE
%o/ S TMINIMOM [ NOMINAL [MAXMUM 1. Dimensioning and folerancing conform to ASME Y14.5-2009.
A 0.80 0.90 1.00
At 0.00 0.02 0.05 2. All dimensions are in millimeters.
b 0.30 0.t0 0.45 6
D 5.00 BSC 3. N is the fotal number of terminals.
E £4.00 BSC
e 1.00 BSC 4. The location of marked terminal #1 identifier is within the hatched area..
01 0.72 0.87 0.97
E1 3.01 3.16 3.26 5. NE refers to the maximum number of terminals on E side.
D2 156 171 181
E2 3.01 3.6 3.26 6. Dimension b applies to metallized terminal and is measured between 0.15mm
K] 0.40 050 0.60 and 0.30mm from the terminal tip. If the terminal has a radius
L2 1562 1662 1762 on the other end of it, dimension b should not be measured
aaa 0.05 in that radius area.
bbb 0.10 A
ccc 0.10 7. Coplanarity applies to the fterminals and all other boffom surface metallization.
ddd 0.05
eee 0.08
N 8 3
NE L 5
NOTES 1.2
LF DWG NO. B-3664
REV. 5
Dual PQFN 5x4 Part Marking
INTERNATIONAL

RECTIFIER LOGO

I2R

DATE CODE

ASSEMBLY SITE CODE
(Per SCOP 200-002)

XXXXX

PIN 1
IDENTIFIER

— -

F4257 —=—
= YWW? ——

PART NUMBER

MARKING CODE
(Per Marking Spec.)

LOT CODE

For more information on board mounting, including footprint and stencil recommendation, please refer to
application note AN-1136: http://www.irf.com/technical-info/appnotes/an-1136.pdf

For more information on package inspection techniques, please refer to application note AN-1154:

http://www.irf.com/technical-info/appnotes/an-1154.pdf

Note: For the most current drawing please refer to IR website at http://www.irf.com/package/
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Dual PQFN 5x4 Outline Tape and Reel

REEL DIMENSIONS TAPE DIMENSIONS

[ke gl

O | b |e @ Q}‘@ b @
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CODE DESCRIPTION

—I |—Reel Width (W1) Ao Dimension design to the width

Bo Dimension design to the lenght
Ko Dimension design to the thickness
W Overall width of the carrier tape

P1 Pitch between cavity centers

QUADRANT ASSIGNMENTS FOR PIN 1 ORIENTATION IN TAPE

Sprocket. Holes

User Direction of Feed

Note: All dimension are nominal

Package Reel ary Reel Ao Bo Ko P1 w Pin 1
Type Diameter Width (mm) (mm) (mm) (mm) (mm) | Quadrant
(inch) w1
(mm)
5X4 PQFN 13 4000 124 5.300 4.300 1.20 8.00 12 [

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

Qualification Information®

Qualification level

Industrial
(per JEDEC JESD47F ' guidelines )

. yr MSL1

Moisture Sensitivity Level DUAL PQFN 5mm x 4mm (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 Applicable version of JEDEC standard at the time of product release.

Notes:
® Repetitive rating; pulse width limited by max. junction temperature.
@ Starting T, = 25°C,
Q1: L =0.13mH, Rg = 500, Ias = 25A;
Q2: L =1.24mH, Rg = 500, Ias = 25A.
® Pulse width < 400us; duty cycle < 2%.
@ Ryis measured at T, approximately 90°C.
® When mounted on 1 inch square PCB (FR-4). Please refer to AN-994 for more details:
http://www.irf.com/technical-info/appnotes/an-994.pdf
® Calculated continuous current based on maximum allowable junction temperature.
@ Current is limited to Q1 = 25A & Q2 = 25A by source bonding technology.
Pulsed drain current is limited to 100A by source bonding technology.
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