MMFT3055E

Power MOSFET
1.7 Amp, 60 Volts
N-Channel TMOS E-FET ™ SOT-223

L. ]

This advanced E-FET is a TMOS Medium Power MOSFET ON Semiconductor
designed to withstand high energy in the avalanche and commutation
modes. This new energy efficient device also offers a drain—to—source

http://onsemi.com

diode with a fast recovery time. Designed for low voltage, high spee
Vpbss Rps(on) TYP Ip MAX

switching applications in power supplies, dc—dc converters and PWM
motor controls, these devices are particularly well suited for bridge 60V 150 mQ 17A

circuits where diode speed and commutating safe operating areas are

critical and offer additional safety margin against unexpected voltage N-Channel
transients. The device is housed in the SOT-223 package which is 24
designed for medium power surface mount applications. D

Features

¢ Silicon Gate for Fast Switching Speeds 1

* Low Rps(on)— 0.15Q max

* The SOT-223 Package can be Soldered Using Wave or Reflow. The
Formed Leads Absorb Thermal Stress During Soldering, Eliminating 3
the Possibility of Damage to the Die

* Available in 12 mm Tape and Reel gazgxﬁ
Use MMFT3055ET1 to order the 7 inch/1000 unit reel.
Use MMFT3055ET3 to order the 13 inch/4000 unit reel. | |
MAXIMUM RATINGS (T¢ = 25°C unless otherwise noted) 3055
c- SOT-223 Lww
Rating Symbol Value Unit CASE 318E |_| |_| |_|
Drain—to—Source Voltage Vpss 60 Vdc STYLE 3
Gate—-to—-Source Voltage- Continuous Ves +20 Vdc L — Location Code
Drain Current — Continuous 15} 1.7 Adc ww = Work Week
- Single Pulse (tp < 10 us) Ibm 6.8 Apk
Total Power Dissipation @ Tp = 25°C Pp 0.8 Watts PIN ASSIGNMENT
Derate above 25°C (Note 1) 6.3 mw/°C 4 Drain
Operating and Storage Temperature T3, Tstg -65to °C
Range 150
Single Pulse Drain—to—Source Avalanche Eas mJ
Energy - Starting T; = 25°C
(Vpp = 60 Vdc, Vgs = 10 Vdc, Peak 168 |_| |_| |_|
IL=17Apk,L=02mH,Rg=25Q) n > 3
Thermal Resistance °C/IW Gate Drain  Source
- Junction to Ambient (surface mounted) Raia 156
Maximum Lead Temperature for Soldering T 260 °C ORDERING INFORMATION
Purposes, 1/8" from case for 10
seconds Device Package Shipping T

1. Power rating when mounted on FR-4 glass epoxy printed circuit board

. h MMFT3055ET1 SOT-223 | 1000 Tape & Reel
using recommended footprint.

MMFT3055ET3 SOT-223 | 4000 Tape & Reel

TFor information on tape and reel specifications,
including part orientation and tape sizes, please
refer to our Tape and Reel Packaging Specification
Brochure, BRD8011/D.

0 Semiconductor Components Industries, LLC, 2004 1 Publication Order Number:
May, 2004 - Rev. 4 MMFT3055E/D



MMFT3055E

ELECTRICAL CHARACTERISTICS (Ta = 25°C unless otherwise noted)

Characteristic | Symbol Min Typ Max Unit
OFF CHARACTERISTICS
Drain—to—Source Breakdown Voltage, (Vgs =0, Ip = 250 pA) V(BR)DSS 60 Vdc
Zero Gate Voltage Drain Current, (Vpg =60V, Vgs =0V) Ipss 10 uAdc
Gate-Body Leakage Current, (Vgs =20V, Vps=0V) lgss 100 nAdc
ON CHARACTERISTICS (Note 2)
Gate Threshold Voltage, (Vps = Vgs, Ip = 1.0 mA) VGsith) 2.0 4.5 Vdc
Static Drain—to—Source On-Resistance, (Vgs =10V, Ip = 0.85 A) Rps(on) 0.15 Q
Drain—-to—Source On-Voltage, (Vgs =10V, Ip =1.7 A) Vbs(on) 0.34 Vdc
Forward Transconductance, (Vps =15V, Ip = 0.85 A) OFs 2.2 mhos
DYNAMIC CHARACTERISTICS
Input Capacitance Ciss 430
- Vps =20V,
Output Capacitance (Vos '
put™ap Vas=0V, f= 1.0 MH2) Coss 225 pF
Reverse Transfer Capacitance Crss 40
SWITCHING CHARACTERISTICS
Turn—On Delay Time ta(on) 15
Rise Time (Vop=25V,Ip=0.85A t 22
- VGS =10V, RG =50 Q, ns
Turn-Off Delay Time Rgs = 25 Q) ta(off) 31
Fall Time t 49
Total Gate Charge 12.5
9 (Vps =48V, Ip=1.7A, Q9
Gate—Source Charge Vs = 10 Vdc) Qgs 2.0 nC
Gate-Drain Charge See Figures 15 and 16 Qqd 45
SOURCE DRAIN DIODE CHARACTERISTICS ()
Forward On-Voltage Is=1.7A,Vgs=0V Vsp 0.8 Vdc
Forward Turn—-On Time Is=1.7A, Vgs=0V, ton Limited by stray inductance
- dlg/dt = 400 Alus,
Reverse Recovery Time Ly 50 ns

VR:30V

2. Pulse Test: Pulse Width < 300 us, Duty Cycle < 2%.
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Figure 1. On Region Characteristics
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Figure 3. Transfer Characteristics
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Figure 5. On—Resistance versus
Gate-to—Source Voltage
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Ty, JUNCTION TEMPERATURE (°C)

Figure 6. On—-Resistance versus Junction
Temperature



MMFT3055E

FORWARD BIASED SAFE OPERATING AREA
The FBSOA curves define the maximum drain—to—source
voltage and drain current that a device can safely handle 10 e s

when it is forward biased, or when it is on, or being turned ~~ Ves=20V
. e ARy SINGLE PULSE TT]
on. Because these curves include the limitations of PrgT=N Tp = 25°C T
simultaneous high voltage and high current, up to the ratings 2T TN H
of the device, they are especially useful to designers of linear= l= —— — =20=
N\ N N ms

systemsThe curves are based on an ambient temperature o 3
25°C and a maximum junction temperature of 50 N g 100 ms
Limitations for repetitive pulses at various ambient NORSNC N NN

temperatures can be determined by using the thermaf °! 13285 s
response curves. Application Note, AN569, “Transient & [ Rosion LIMIT NN

(@]
A/ I;r!/
|

DRAIN CURRENT {A
o

Thermal Resistance—General Data and Its Use” provides B THERMAL LIMIT SN
detailed instructions. | = = — PACKAGE LIMIT 500 ms$
001 l l l L1 1111l 11 | |
SWITCHING SAFE OPERATING AREA 0.1 1 10 100
The switching safe operating area (SOA) is the boundary Vps, DRAIN-TO-SOURCE VOLTAGE (VOLTS)
hat the | line may traverse with incurrin m . . .
that the load line may traverse .t .OUt curring damage to Figure 7. Maximum Rated Forward Biased
the MOSFET. The fundamental limits are the peak current, Safe Operating Area
Ipm and the breakdown voltage, BYs The switching
SOA is applicable for both turn—on and turn—off of the
devices for switching times less than one microsecond.
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Figure 8. Thermal Response

COMMUTATING SAFE OPERATING AREA (CSOA)

The Commutating Safe Operating Area (CSOA) of Figure device stress occurs during as the diode goes from
10 defines the limits of safe operation for commutated conduction to reverse blocking.
source—drain current versus rppted drain voltage when Vps(pk) is the peak drain-to—source voltage that the
the source—drain diode has undergone forward bias. Thedevice must sustain during commutatiopylis the
curveshows the limitations ofly and peak Ws for a given maximum forward source—drain diode current just prior to
rate of change of source current. It is applicable whenthe onset of commutation.
waveforms similar to those of Figure 9 are present. Full or VR is specified at 80% rated B)sto ensure that the
half-bridge PWM DC motor controllers are common CSOA stress is maximized asdecays fromgy to zero.

applications requiring CSOA data. Rgs should be minimized during commutation; flas
Device stresses increase with increasing rate of change obnly a second order effect on CSOA.
source current so gt is specified with a maximum value. Stray inductances in ON Semiconductor’s test circuit are

Higher values of @ydt require an appropriate derating of assumed to be practicaimmums. d\bg/dt in excess of
Ievm, peak \bs or both. Ultimately d¥/dt is limited primarily 10 V/ns was attained with gldt of 400 Als.
by device, package, and circuit impedances. Maximum

http://onsemi.com
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Figure 12. Unclamped Inductive Switching
Test Circuit

Figure 13. Unclamped Inductive Switching
Waveforms
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Figure 14. Capacitance Variation With Voltage
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Figure 15. Gate Charge versus
Gate-To-Source Voltage

+18V VDD
SAME
10V { DEVICE TYPE
= 3 100k AS DUT
15V T A= 0.1 pF
2N3904
100 k FERRITE
47k

Vin = 15 Vg, PULSE WIDTH < 100 ps, DUTY CYCLE < 10%.

Figure 16. Gate Charge Test Circuit

http://onsemi.com
6



MMFT3055E

PACKAGE DIMENSIONS

SOT-223 (TO-261)
CASE 318E-04
ISSUE K
NOTES:

A 1.

™ F I~ 2,

DIMENSIONING AND TOLERANCING PER ANSI
Y14.5M, 1982.
CONTROLLING DIMENSION: INCH.

' 0

4

IM | MIN MAX MIN | MAX

INCHES MILLIMETERS

0.249 | 0.263 6.30 6.70

0.130 | 0.145 3.30 3.70

0.060 | 0.068 1.50 1.75

0.024 | 0.035 | 060 | 0.89

0.115 | 0.126 | 2.90 3.20

I
Il

0.0008 [0.0040 | 0.020 | 0.100

0.009 | 0.014 | 024 | 035

L—>

0.060 | 0.078 150 | 2.00

ini

0.033 | 0.041 0.85 1.05

A
B
c
D
T F
G | 0087 | 0.004 | 220 | 240
H
J
K
L
M
s

0° 10° 0°] 10°

0.264 | 0.287 6.70 7.30

O r<—

olossooy | - f M L__f

_»K

SOLDERING FOOTPRINT*

* 1
2.0 |
0.079 | ___|____ -k
¥ |
I
2.3 2.3 Oz_?B
0.091 0.091 ’
)
X N I I O I O '
0.079 | | |
* | L |
I I I
1.5 L_ SCALE6:1 [~
0—'059 (lnches)

*For additional information on our Pb—Free strategy and soldering
details, please download the ON Semiconductor Soldering and
Mounting Technigues Reference Manual, SOLDERRM/D.
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MMFT3055E

E-FET is a trademark of Semiconductor Components Industries, LLC.

ON Semiconductor and .J are registered trademarks of Semiconductor Components Industries, LLC (SCILLC). SCILLC reserves the right to make changes without further notice
to any products herein. SCILLC makes no warranty, representation or guarantee regarding the suitability of its products for any particular purpose, nor does SCILLC assume any liability
arising out of the application or use of any product or circuit, and specifically disclaims any and all liability, including without limitation special, consequential or incidental damages.
“Typical” parameters which may be provided in SCILLC data sheets and/or specifications can and do vary in different applications and actual performance may vary over time. All
operating parameters, including “Typicals” must be validated for each customer application by customer’s technical experts. SCILLC does not convey any license under its patent rights
nor the rights of others. SCILLC products are not designed, intended, or authorized for use as components in systems intended for surgical implant into the body, or other applications
intended to support or sustain life, or for any other application in which the failure of the SCILLC product could create a situation where personal injury or death may occur. Should
Buyer purchase or use SCILLC products for any such unintended or unauthorized application, Buyer shall indemnify and hold SCILLC and its officers, employees, subsidiaries, affiliates,
and distributors harmless against all claims, costs, damages, and expenses, and reasonable attorney fees arising out of, directly or indirectly, any claim of personal injury or death
associated with such unintended or unauthorized use, even if such claim alleges that SCILLC was negligent regarding the design or manufacture of the part. SCILLC is an Equal
Opportunity/Affirmative Action Employer. This literature is subject to all applicable copyright laws and is not for resale in any manner.
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LITERATURE FULFILLMENT: N. American Technical Support : 800-282-9855 Toll Free ON Semiconductor Website : http://onsemi.com
Literature Distribution Center for ON Semiconductor USA/Canada
P.O. Box 5163, Denver, Colorado 80217 USA Order Literature : http://www.onsemi.com/litorder
Phone : 303-675-2175 or 800-344-3860 Toll Free USA/Canada Japan: ON Semiconductor, Japan Customer Focus Center o )
Fax: 303-675-2176 or 800-344-3867 Toll Free USA/Canada 2-9-1 Kamimeguro, Meguro—ku, Tokyo, Japan 153-0051 For additional information, please contact your
Email : orderlit@onsemi.com Phone : 81-3-5773-3850 local Sales Representative.
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