MT3202

60V N-Channel MOSFET
60V, 65A, 0.016 Q

General Description

These N-Channel enhancement mode power field effect
transistors are produced using Mos-tech’s proprietary,
planar stripe, DMOS technology.

This advanced technology has been especially tailored to
minimize on-state resistance, provide superior switching
performance, and withstand high energy pulse in the
avalanche and commutation mode.

Features

Roson=0.016Q , Vs = 10V, Ip =32.5A
Low gate charge(typical 167nC)
Low Crss (typical 43pF)

Fast switching
« Improved dv/dt capability
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Simplified Schematic
D

S

MARKING DIAGRAM
& PIN ASSIGNMENT

Applications >
High efficient switched mode power supplier !
Power factor correction G
Car audio eR 74
Electronic lamp ballast based on half bridge topology D ;
TO-220FB-3L
Absolute Maximum Ratingsm = 25°C unless otherwise noted)
Symbol Parameter MT3202 Units
Vpss Drain-Source Voltage 60 \
Ib Drain Current - Continuous (T¢ = 25°C) 65 A
- Continuous (T¢ = 100°C) 40 A
Iom Drain Current - Pulsed (Note 1) 240 A
Vass Gate-Source Voltage +20 \Y
Eas Single Pulsed Avalanche Energy (Note 2) 400 mJ
IAR Avalanche Current (Note 1) 65 A
Ear Repetitive Avalanche Energy (Note 1) 12.5 mJ
dv/dt Peak Diode Recovery dv/dt (Note 3) 4.6 V/ns
Pp Power Dissipation (T¢ = 25°C) 137 w
- Derate above 25°C 1.09 W/°C
Ty, Tste Operating and Storage Temperature Range -55 to +150 °C
T Mai(imum lead temperature for soldering purposes, 300 c
1/8" from case for 5 seconds
Thermal Characteristics
Symbol Parameter MT3202 Units
Resc Thermal Resistance, Junction-to-Case 0.96 °C/W
Roua Thermal Resistance, Junction-to-Ambient 65.5 °C/W
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MT3202

Package Marking and Ordering Information

Device Marking

Device

Package

Reel Size

Tape Width

Quantity

MT3202

MT3202

TO-220

50

Electri Ca| Characteristics Tc = 25°C unless otherwise noted

Symbol ‘ Parameter Test Conditions ‘ Min ‘ Typ ‘ Max ‘ Units
Off Characteristics

BVpss Drain-Source Breakdown Voltage Vs =0V, Ip =250 pA 60 - - \
ABVpss/ B - _ o .
AT, reakdown Voltage Temperature Coefficient |Ip =250 pA, Referenced to 25°C -- 0.5 - V/°C
Ipss Zero Gate Voltage Drain Current Vps =60V, Vgg=0V - - 1 pA

Vps =48V, Tc = 125°C - - 10 pA

lgssk Gate-Body Leakage Current, Forward Vgs=20V,Vpg=0V - - 100 nA
lgssr Gate-Body Leakage Current, Reverse Vgs=-20V,Vps =0V - - -100 nA
On Characteristics

VGs(th) Gate Threshold Voltage Vps = Vs, Ip =250 pA 2.0 - 4.0 \
Rps(on) Static Drain-Source On-Resistance Vegs=10V,Ip=325A - 0.016 | 0.019

9Fs Forward Transconductance Vps =40V, Ip=325A (Note 4) -- 35 - S
Dynamic Characteristics

Ciss Input Capacitance Vps =25V, Vgs=0V, - 1790 | 2190 pF
Coss Output Capacitance f=1.0 MHz ~ | 482 | 625 | pF
Crss Reverse Transfer Capacitance -- 43 55 pF
Switching Characteristics

ta(on) Turn-On Delay Time Vpp =30V, Ip = 65A, - 26 59 ns
t, Turn-On Rise Time Re=250 - 926 208 ns
tacof Turn-Off Delay Time -- 99 214 ns

(Note 4, 5)

t Turn-Off Fall Time -- 55 117 ns
Qq Total Gate Charge Vps =48V, Ip = 65A, -- 33 43 nC
Qgs Gate-Source Charge Ves =10V -- 10 - nC
Qqq Gate-Drain Charge (Note4,5)) " . nC
Drain-Source Diode Characteristics and Maximum Ratings

Is Maximum Continuous Drain-Source Diode Forward Current - - 65 A
Ism Maximum Pulsed Drain-Source Diode Forward Current -- - 240 A
Vsp Drain-Source Diode Forward Voltage Vgs=0V,Ig=65A - -- 1.4 \
ter Reverse Recovery Time Vgs=0V,Ig=65A, - 62 - ns
Qy Reverse Recovery Charge dle /dt = 100 A/ps (Noted) | __ 132 - nC
NOTES:

1. Repetitive Rating : Pulse width limited by maximum junction temperature

2. L =47UH, Ias
3. Isp < 65A, di/d

=65A, Vpp =50V, Rg = 25 Q, Starting T, = 25°C
t <200A/us, Vpp < BVpgg, Starting T, = 25°C

4. Pulse Test : Pulse width < 300us, Duty cycle < 2%
5. Essentially independent of operating temperature

www.mtsemi.com



MT3202

Typical Performance Characteristics

Figure

1. On-Region Characteristics
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Figure 3. On-Resistance Variation vs.
Drain Current and Gate Voltage

RDS(ON) [,
Drain-Source On-Resistance

0.14

012 -

0.10 -

0.08 -

0.04 -

0.02 -

*Note : T, =25°C

I, Drain Current [A]

15 20

Figure 5. Capacitance Characteristics
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Figure 2. Transfer Characteristics
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Figure 4. Body Diode Forward Voltage

I, Reverse Drain Current [A]

100

Variation vs. Source Current
and Temperatue

?

10
150°C
25°C

* Note :
1. VGS=0V
2. 250us Pulse Test

1

0.2 0.4 0.6 0.8 1.0 1.2 1.4

V,s Source-Drain Violtage [V]

Figure 6. Gate Charge Characteristics
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Typical Performance Characteristics (continueq)

Figure 7. Breakdown Voltage Variation

vs. Temperature
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Figure 9. Maximum Safe Operating Area

Figure 8. On-Resistance Variation

vs. Temperature

Figure 10. Maximum Drain Current
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Figure 11. Transient Thermal Response Curve
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Gate Charge Test Circuit & Waveform
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Peak Diode Recovery dv/dt Test Circuit & Waveforms
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10220 PACKAGE OUTLINE
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DETAIL A’

RECOMMENDATION OF HOLE PATTERN
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UNIT: mm

NOTE

1. PACKAGE BODY SIZES EXCLUDE MOLD FLASH AND GATE BURRS.

MOLD FLASH SHOULD BE LESS THAN 6 MIL.
2. TOLERANCE 0.100 MILLIMETERS UNLESS OTHERWISE SPECIFIED.
3. CONTROLLING DIMENSION IS MILLIMETER.

CONVERTED INCH DIMENSIONS ARE NOT NECESSARILY EXACT.
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DETAIL ‘B’ o
DIMENSIONS IN MILLIMETERS DIMENSIONS IN INCHES
STMBOLS MNMIN_ [ NOM__[ MAX MIN | NOM | MAX
A 430 | 445 | 472 0.169 | 0.1/5] 0.86
AL 115 127 | 140 0.045 | 0,050 [ 0.055
Az | 220 [ 2.67 | 290 0.087 | _0.05 | 0.114
b 069 | 081 | 095 0.027 | 0032 ] 0.037
b2 | 117 1.37 | 145 0.046 | 0,050 | 0.068
c 036 | 038 | 060 0.014 | 0015 [ 0.024
D 450 | 1544 | 1580 || 0571 [ 0608 ] 0622
DI 859 | 9.14 9.65 0.338] 0,360 [ 0.380
D2 143 | 11.73 | 12.48 | 0.450 | 0.462] 0.451
e 254 BS 100 BSC.
E 966 | 1003 | 1054 || 0.380 0.395] 0.415
EL 622 | — | — 0245 —— | ——-
AL 6.10 630 | 6.50 0.240 | _0.248] 0256
L 12.27 | 1282 | 14.27 || 0.483| 0505 0562
L1 247 | — | 390 0097 | ——- | 0154
L2 | — [ — [ 1670 || —— | —— [ 0.657
Q 259 | 2.74 | 2.89 0.102 | 0.08 | 0.4
?P || 350 | 3.84 | 3.89 0138 | 0451 | 0453
QL || 270 | -—— | 290 0106 | ——— | 0114
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10.

11.

12.

13.

Notes regarding these materials

This document is provided for reference purposes only so that Mos-tech customers may select the appropriate

Mos-tech products for their use. Mos-tech neither makes warranties or representations with respect to the
accuracy or completeness of the information contained in this document nor grants any license to any
intellectual property rights or any other rights of Mos-tech or any third party with respect to the information in
this document.

Mos-tech shall have no liability for damages or infringement of any intellectual property or other rights arising
out of the use of any information in this document, including, but not limited to, product data, diagrams, charts,
programs, algorithms, and application circuit examples.

You should not use the products or the technology described in this document for the purpose of military
applications such as the development of weapons of mass destruction or for the purpose of any other military
use. When exporting the products or technology described herein, you should follow the applicable export
control laws and regulations, and procedures required by such laws and regulations.

All information included in this document such as product data, diagrams, charts, programs, algorithms, and
application circuit examples, is current as of the date this document is issued. Such information, however, is
subject to change without any prior notice. Before purchasing or using any Mos-tech products listed in this
document, please confirm the latest product information with a Mos-tech sales office. Also, please pay regular
and careful attention to additional and different information to be disclosed by Mos-tech such as that disclosed
through our website. (http://www.mtsemi.com )

Mos-tech has used reasonable care in compiling the information included in this document, but Mos-tech
assumes no liability whatsoever for any damages incurred as a result of errors or omissions in the information
included in this document.

When using or otherwise relying on the information in this document, you should evaluate the information in
light of the total system before deciding about the applicability of such information to the intended application.

Mos-tech makes no representations, warranties or guaranties regarding the suitability of its products for any
particular application and specifically disclaims any liability arising out of the application and use of the
information in this document or Mos-tech products.

With the exception of products specified by Mos-tech as suitable for automobile applications, Mos-tech
products are not designed, manufactured or tested for applications or otherwise in systems the failure or
malfunction of which may cause a direct threat to human life or create a risk of human injury or which require
especially high quality and reliability such as safety systems, or equipment or systems for transportation and
traffic, healthcare, combustion control, aerospace and aeronautics, nuclear power, or undersea communication
transmission. If you are considering the use of our products for such purposes, please contact a Mos-tech
sales office beforehand. Mos-tech shall have no liability for damages arising out of the uses set forth above.

Notwithstanding the preceding paragraph, you should not use Mos-tech products for the purposes listed below:

(1) artificial life support devices or systems

(2) surgical implantations

(3) healthcare intervention (e.g., excision, administration of medication, etc.)

(4) any other purposes that pose a direct threat to human life

Mos-tech shall have no liability for damages arising out of the uses set forth in the above and purchasers who
elect to use Mos-tech products in any of the foregoing applications shall indemnify and hold harmless Mos-tech
Technology Corp., its affiliated companies and their officers, directors, and employees against any and all
damages arising out of such applications.

You should use the products described herein within the range specified by Mos-tech, especially with respect
to the maximum rating, operating supply voltage range, movement power voltage range, heat radiation
characteristics, installation and other product characteristics. Mos-tech shall have no liability for malfunctions or
damages arising out of the use of Mos-tech products beyond such specified ranges.

Although Mos-tech endeavors to improve the quality and reliability of its products, IC products have specific
characteristics such as the occurrence of failure at a certain rate and malfunctions under certain use
conditions. Please be sure to implement safety measures to guard against the possibility of physical injury, and
injury or damage caused by fire in the event of the failure of a Mos-tech product, such as safety design for
hardware and software including but not limited to redundancy, fire control and malfunction prevention,
appropriate treatment for aging degradation or any other applicable measures. Among others, since the
evaluation of microcomputer software alone is very difficult, please evaluate the safety of the final products or
system manufactured by you.

In case Mos-tech products listed in this document are detached from the products to which the Mos-tech
products are attached or affixed, the risk of accident such as swallowing by infants and small children is very
high. You should implement safety measures so that Mos-tech products may not be easily detached from your
products. Mos-techshall have no liability for damages arising out of such detachment.

This document may not be reproduced or duplicated, in any form, in whole or in part, without prior written
approval from Mos-tech.

Please contact a Mos-tech sales office if you have any questions regarding the information contained in this
document, Mos-tech semiconductor products, or if you have any other inquiries.
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Keep safety first in your circuit designs!

1. MOS-TECH Semiconductor Corp. puts the maximum effort into making semiconductor products better
and more reliable, but there is always the possibility that trouble may occur with them. Trouble with
semiconductors may lead to personal injury, fire or property damage.

Remember to give due consideration to safety when making your circuit designs, with appropriate
measures such as (i) placement of substitutive, auxiliary circuits, (ii) use of nonflammable material or
(iii) prevention against any malfunction or mishap.
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