MT3116

N-Channel Power MOSFET
100V, 176A, 3.5mQ

Features

* Max Rpg(on) = 3.5mQ at Vgg = 10V, Ip = 75A
» Fast Switching Speed

* Low Gate Charge

» High Performance Trench Technology for Extr emely Low
RDS(on)

» High Power and Current Handling Capability
* RoHS Compliant

General Description

This N-Channel MOSFET is produced using MOS-TECH
Semiconductor’s advanced PowerTrench process that has been
especially tailored to minimize the on-state resistance and yet
maintain superior switching performance.

Applications
* DC-DC primary bridge
» DC-DC Synchronous rectification

* Hot swap

MT Semiconductor’

http://www.mtsemi.com

Simplified Schematic

MOSFET Maximum Ratings T = 25°C unless otherwise noted
gs Tc

D

MARKING DIAGRAM
& PIN ASSIGNMENT

TO-220

Symbol Parameter Ratings Units
Vbss Drain to Source Voltage 100 \
Vass Gate to Source Voltage 120 \

Drain Curren - Continuous (Silicon Limited) Tc =25°C 176
| - Continuous( Package Limited) T¢ =25°C 120 A
D - Continuous Tc = 25°C(Note 1a) 75
- Pulsed 704 A
Eas Single Pulsed Avalanche Energy (Note 3) 1500 mJ
Pp Power Dissipation ~To=25°C (Note 1a) 380 W
-Tp =25°C (Note 1b) 24 w/ec
Ty, Tsto Operating and Storage Temperature Range -55to +175 °C
Thermal Characteristics

Symbol Parameter Ratings Units
Rouc Thermal Resistance, Junction to Case (Note 1) 0.5 oW
RoJa Thermal Resistance, Junction to Ambient (Note 1a) 62.5
Package Marking and Ordering Information

Device Marking Device Package Reel Size Tape Width Quantity
MT3116 MT3116 TO-220 - - 50
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MT3116

Electrical Characteristics 1. = 25°C unless otherwise noted

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

BVpss Drain to Source Breakdown Voltage Ip = 250pA, Vgg = 0V, T = 25°C 100 - - \Y
ABVpss Breakdown Voltage Temperature Ip = 250pA, Referenced to 25°C ; 0.07 - | vre

AT, Coefficient

Ipss Zero Gate Voltage Drain Current Vps =80V, Vgg =0V - - 1 pA
lass Gate to Body Leakage Current Vgs = 20V, Vpg = 0V - - +100 nA
On Characteristics

Vasith) Gate Threshold Voltage Vgs = Vps, Ip = 250pA 2.0 - 4.0 \
Rps(on) Static Drain to Source On Resistance Vgs =10V, Ip = 75A - 3.5 4.5 mQ
9gFs Forward Transconductance Vps =10V, Ip = 75A - 167 - S
Dynamic Characteristics

Ciss Input Capacitance - 5485 8295 pF
Coss Output Capacitance ]}/:DS1 I\=/If|iv Vas =0V - 780 830 pF
Crss Reverse Transfer Capacitance - 210 - pF
Qg(tot) Total Gate Charge at 10V - 89 116 nC
Qgs Gate to Source Gate Charge Vps =80V, Ip = 75A - 24 - nC
Qgs2 Gate Charge Threshold to Plateau Vgs =10V - 8 - nC
Qqq Gate to Drain “Miller” Charge - 25 - nC
Switching Characteristics

taon) Turn-On Delay Time - 22 54 ns
t, Turn-On Rise Time Vpp = 50V, Ip = 75A - 54 118 ns

" VGS = 10V, RGEN =4.7Q

ta(ofry Turn-Off Delay Time - 37 84 ns
t Turn-Off Fall Time - 11 32 ns
Drain-Source Diode Characteristics

Vsp Drain to Source Diode Forward Voltage Vgs =0V, Igp = 75A (Note 2) - - 1.25 \
ter Reverse Recovery Time Vgs = 0V, Igp = 75A, Vpp = 80V - 72 - ns
Qy Reverse Recovery Charge dlg/dt = 100A/us - 129 - nC

NOTES:

1. Rgya is determined with the device mounted on a 1 in? pad 2 oz copper pad on a 1.5 x 1.5 in. board of FR-4 material. Rq,¢ is guaranteed by design while Ryca is determined by

the user's board design.
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b) 62.5 °C/W when mounted on

a) 40 °C/W when mounted on a >
a minimum pad of 2 oz copper

1in? pad of 2 oz copper

00000

00000
00000

2. Pulse Test: Pulse Width < 300 ps, Duty cycle < 2.0 %.
3. Starting T;=25°C, L=1mH, Ips=36.3 A, Vpp =100V, Vgg =10 V.
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MT3116

Typical Performance Characteristics

Rops(on) [Q],
Drain-Source On-Resistance

Capacitances [pF]

Figure 1. On-Region Characteristics
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Figure 3. On-Resistance Variation vs.
Drain Current and Gate Voltage
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Figure 5. Capacitance Characteristics
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Figure 2. Transfer Characteristics
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Figure 4. Body Diode Forward Voltage
Variation vs. Source Current
and Temperature
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Figure 6. Gate Charge Characteristics
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MT3116

Typical Performance Characteristics

Figure 7. Breakdown Voltage Variation
vs. Temperature
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Figure 9. Maximum Safe Operating Area
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Figure 11. Unclamped Inductive Switching Capability
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Figure 8. On-Resistance Variation

vs. Temperature
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MT3116

Typical Performance Characteristics

Figure 12. Transient Thermal Response Curve

3
- 1
g
N 0.5 -
2 R S g S
c 0.1 0.2 L iy |
g o1 wy I 11
4 — ] t |-
] [0.05 4 1
n: — >L' t
© l0.02 : g
E 0.01 Lo.017— *Notes: |
2 — o
|'E Single pulse 1.Z4yc(t) = 0.66 C/W Max.
2. Duty Factor, D = t4/t;
3.Tym - Tc = Ppm * Zeuc(t)
0.001
10° 10+ 107 107 10” 1 10

Rectangular Pulse Duration [sec]

www.mtsemi.com



MT3116

Gate Charge Test Circuit & Waveform
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MT3116

Peak Diode Recovery dv/dt Test Circuit & Waveforms
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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.




AXARSHENL, RITATHEAR Cautions” BEFIERM S

KT HAARERE R EEEM

1. AENEANTILAPREARERSENALFIFRNSEEN, HTFABRFFIEENEARER, FEE
R 2 3 7K 2 B B 58 = 25 RO SR F= AR R L b AR 4t AR SE B X SERE AR 0 AT B

2. WMFRAFERAAZENICENSREE. B, £ BF. EEAREMNABEGMsENRERETE=EM
FIRFER R AR FIE R RIE, AN B RRIBEFRE.

3. TEEBAERFTCHR T RIEARFAMNERFERBOAALEZEN. EEENRECNESREA@E.
§?7E$DN%ﬁ%W¢EM<%E&%EE %) REAEOMEXSESHBITXEEZSHAENLE

&,

4. AEBWFICHTREE. B, £, 2F. EAURKMBNEABBRASREERHARERLZITRINE,
AARAABERMBEBANERT, WAENMICHANTRBEmMRMEHITER. FAAEMIFER
AABWESEERZH, FBEERALAFNELTORARHNESHEEBEANRBEATER
(http://www.mtsemi.com)Z A FHIRIEE .

5. MFAERFICHAESR, FIERBINRDRIEL RATHERIE, BARIEEREHAITURT L mBEmR
EEZRAZMTMMERET.

6. FEFERAZHETZCHMNEREE. B. REARHEARAS. 25, EEREMNFA BRI, NXEXAH
FERAEAERHETEMITN, TEMNBENRFEHTRIIEN. EMEFEITASR, HITRTERHE.
AARMFREERAREMEET.

7. ABEBEFIEHERERIIES A — B BES R IRIEITH S BRI A B E S s AT REERIHLE.
ARG (WMEMRLEENFEMLTBAMN. Efr. MIEEHEL. RSB, %68 BRPEANTEIIRES)
Tt ANEER), 453 2 FREMAEEERMSHNEMALSE BAAREERATAE I EN~RA
FREMKRI - MREATF LAWBH, BELEEAEALFNELTFOEE. B9, MFRFLAEM
TMEMAYIREE, KARBMARAR.

8. ;‘%J:i;i%’ﬂﬁm@ﬂ‘, FRBEAZERPIEENERATUTHEZ. WRATUTHEMERREL, KAF
BT

1 EBHEE.

2) HEIETFAKERREE.

3) BTFiaTT (IREM. HHA%) BEE.
4) HihFIEHMB|AMNERRIESE.

9. AEFERAAEHIHCHATRE, HFHRAFEE. TERBEREMNTER. M. RESEREMBEEE
EALNIMERMEEERER. MRBETALIMERRIESEEFERR, T Bk mE A 8EEF H I
BIBHE, AN BIERRBEM R,

10. ANFA—EBAFRSFRNREMATE, BRI, ESUFRESU—EBMELZENE, sEH
FERAEHEARMEIMERETE. ATEREALNANFERAEHEREHIRETMSERAZEHIANR
HIERTSERIRA, FEEFPEBITHRETAREIT. REUERE R EHITHILEREITSHREEIT
(BIEBEMRERAENEIT) UREMAEE, XRIEANBMRERHERIE. 5328 R AR E,
BT BB TIIERENE, FAUEREMBHENRENIRRAT LHITR LB TIE.

1. MRBAERANCHNRAEFREE EHT, SaaERELURENER. MEEEALRRREER
MEEE LR, EMEBITHRBAARAFSREENCEGRENRERIT. WRMNMENEE EREM
SRR, ANRBRRIBEAERE.

12. ERBEIARABDNBAPEIATN, FNAERERN—HoRELBEHREET.

13. MRFETHATAZNWIEAANS, BEFEHMXOHEE, BEERALAFINELTEOSNA.

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.




