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MD20NG60

Power MOSFET

1. Description
MD20N60, the silicon N-channel Enhanced

MOSFETSs, is obtained by advanced MOSFET
technology which reduce the conduction loss,
improve switching performance and enhance the
avalanche energy. The transistor is suitable
device for SMPS, high speed switching and
general purpose applications.

KEY CHARACTERISTICS
Parameter Value | Unit
VDs@Tj.max 600 \Y
Ip 20 A
Rps(oN).Typ 0.39 Q
Qg.Typ 62 nC

FEATURES

Fast Switching

o Low Crss (typical 15pF )
e 100% avalanche tested

o Improved dv/dt capability
e RoHS product
APPLICATIONS

1. Gate

2 Dirain

3_Source

TO-3PN
High frequency switching mode power supply
ORDERING INFORMATION

Ordering Codes Package Product Code Packing
MP20N60 TO-220 Tube
MPF20N60 TO-220F 20N65 Tube
MD20N60 TO-3PN Tube
MP20N60-A

T XXXX: Product Code

(2) Package type

(1) Chip name

(1)MP20N60:600V 20A
(2) A;TO-220F P:TO-220
W:TO-3PN

O

XXXX
YYWW ZzZ
SSSSS

| 1]

YYWW: Year&Week
ZZ: Assembly Code

SSSSS: Lot Code
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2. ABSOLUTE RATINGS

at Tc = 25°C, unless otherwise specified

MD20N60

Power MOSFET

Symbol | Parameter Rating Units
Vbss Drain-to-Source Voltage 600 \Y
| Continuous Drain Current 20 A
b Continuous Drain Current Tc = 100 °C 12.6 A
lom Pulsed Drain Current(Note1) 80 A
Vas Gate-to-Source Voltage +30 \%
Eas Single Pulse Avalanche Energy(Note2) 1200 mJ
dv/dt Peak Diode Recovery dv/dt(Note3) 5.0 V/ns
Power Dissipation
Po TO-247, TO-3PN 300 W
Derating Factor above 25°C 2.38 wW/°C
Power Dissipation
Po T0-220 230 w
Derating Factor above 25°C 1.85 W/°C
Power Dissipation
Po TO-220F 48 W
Derating Factor above 25°C 0.38 w/°C
Ty, Tstg | Operating Junction and Storage Temperature Range | 150, —55 to 150 °C
TL Maximum Temperature for Soldering 300 °C
3. Thermal characteristics
Thermal characteristics (No FullPAK) TO-247\TO-3PN
Symbol | Parameter RATINGS Units
ReJc Junction-to-Case 0.42 °C/IW
Reua Junction-to-Ambient 40 °C/W
Thermal characteristics (No FullPAK) TO-220
Symbol | Parameter RATINGS Units
ReJc Junction-to-Case 0.54 °C/IW
Reua Junction-to-Ambient 62.5 °C/IW
Thermal characteristics (FullPAK) TO-220F
Symbol | Parameter RATINGS Units
Rouc Junction-to-Case 2.6 °C/W
Reua Junction-to-Ambient 62.5 °C/W
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4. Electrical Characteristics
at Tc = 25°C, unless otherwise specified

MD20N60

Power MOSFET

OFF Characteristics
Test Values )
Symbol Parameter - . Units
Conditions Min. | Typ. | Max.
Drain to Source Breakdown Ves=0V,
Vbss Voltage Ib=250pA 650 - - v
ABVbpss/ Bvdss Temperature ID=250UA, - loss . VIC
ATy Coefficient Reference25C :
Vps =650V,
Vas= 0V, - - 10 uA
| Drain to Source Leakage Tj =257
DSS Current Vs =520V,
Ves= 0V, -- -- 100 uA
Tj=125C
Gate to Source Forward _
lcss(F) Leakage Ves =+30V -- -- 100 nA
Gate to Source Reverse _
less(r) Leakage Ves =-30V -- -- 100 nA
ON Characteristics
. Values ,
Symbol Parameter Test Conditions : Units
Min. | Typ. Max.
Drain-to-Source On- VGS=10V,
Ros(on) Resistance ID=10A(Note4) - 10.39]0.46 | Q
VDS = VGS,
VGs(TH) Gate Threshold Voltage ID = 250uA(Noted) 20| -- 4.0 Vv
gfs Forward Transconductance \138:1%%\8\10@4) -- 12 -- S
Dynamic Characteristics
. Values ,
Symbol Parameter Test Conditions , Units
Min Typ. Max
Rg Gate resistance f=1.0MHz - 1.5 - Q
Ciss Input Capacitance - 13120 --
. VGS = 0V
Coss Output Capacitance VDS = 25V -- 250 -- PF
Reverse Transfer f=1.0MHz
Crss Capacitance - 15 -
L ]
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Switching Characteristics
. Values .
Symbol Parameter Test Conditions : Units
Min. | Typ. | Max.
taon) Turn-on Delay Time - 33 -
—— ID =20A
tr Rise Time VDD = 325V - 85 - e
Turn-Off Delay Time VGS = 10V -- --
td(oFF) y RG 2200 99
ts Fall Time - 93 --
Qg Total Gate Charge D =20A -- 62 --
Qgs Gate to Source Charge VDD =520V -- 15 -- nC
— VGS = 10V
Qqd Gate to Drain (“Miller”)Charge - 1245 --
Source-Drain Diode Characteristics
Test Values ,
Symbol Parameter . . Units
Conditions Min. | Typ. | Max.
Is Cpntlnuous Source Current (Body . . 20 A
Diode) —oE o
- TC=25°C
Ism Maximum Pulsed Current (Body _ _ 80 A
Diode)
. 1S=20A,
VsD Diode Forward Voltage VGS=0V(Noted) | = -- 1.2 \
T Reverse Recovery Time IS=20A, - 556 -- ns
Tj = 25°C
Qrr Reverse Recovery Charge dIF/dt=100A/us, |~ 6143 | -- nC
lrrm Reverse Recovery Current VGS=0V - 22.1 -- A

Note1: Pulse width limited by maximum junction temperature
Note2: L=10mH, VDs=50V, Start TJ=25°C

Note3: ISD =20A,di/dt <100A/us,VDD<BVDS, Start TJ=25°C
Note4: Pulse width tp<300us, 5<2%

L |
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5. Characteristics Curves

Figure 1a Safe Operating Area (TO-247&TO-3PN) | Figure 1b Safe Operating Area (TO-220)
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Figure 2b Power Dissipation (TO-220) Figure 2c Power Dissipation (TO-220F)
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Figure 3c Max Thermal Impendance (TO-220F) Figure 4 Typical Output Characteristics
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Figure 6 Typical Drain to Source ON Resistance

Figure 5 Typical Transfer Characteristics vs Drain Current
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MD20N60

Power MOSFET

Figure 7 Typical Drian to Source on Resistance

Figure 8 Typical Theshold Voltage vs Junction
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Figure 9 Typical Breakdown Voltage vs Junction

Figure 10 T Typical Capacitance vs Drain to
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Figure 11 Typical Gate Charge vs Gate to Source
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Power MOSFET

6. Test Circuit and Waveform

Figure 13 Gate Charge Waveforms

Figure 12 Gate Charge Test Circuit

1 mA

Vos
_____ { In
Py ————— 74
A Miller a— Vs
\ &
li \ Reqgion
1/
i !
q F \
Vasrry Lo \
g ] ]
Qgs Qgq
Q, >

Figure 14 Resistive Switching Test Circuit

Figure 15 Resistive Switching Waveforms
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MD20N60

Power MOSFET

Figure 17 Diode Reverse Recovery Waveform

Figure 16 Diode Reverse Recovery Test Circuit
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Figure 19 Unclamped Inductive Switching Waveform

Figure 18 Unclamped Inductive Switching Test Circuit
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7. Package Description

Bl

Cl

N|N
Values(mm)
Items

MIN MAX

A 9.60 10.4

B 15.4 16.2
B1 8.90 9.50
C 4.30 4.90
C1 2.10 3.00
D 2.40 3.00

E 0.60 1.00

F 0.30 0.60

G 1.12 1.42

H 3.40 3.80
1.60 2.90

L 12.0 14.0

N 2.34 2.74

Q 3.15 3.55
:F 2.90 3.30

TO-220F Package
L |
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Values(mm)
Items

MIN MAX

A 9.60 10.6

B 15.0 16.0

B1 8.90 9.50

C 4.30 4.80

C1 2.30 3.10

D 1.20 1.40

E 0.70 0.90

F 0.30 0.60

G 1.17 1.37

H 2.70 3.80

L 12.6 14.8

N 2.34 2.74

Q 2.40 3.00

¢ F 3.50 3.90

TO-220 Package
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MD20N60

Power MOSFET

H H
Values(mm)
Items MIN MAX
A 15.00 16.00
B 19.20 20.60
C 4.60 5.00
D 1.40 1.60
E 0.90 1.10
F 0.50 0.70
Gl 2.00 2.20
G2 3.00 3.20
H 3.00 3.70
1.20 1.70
! 2.70 2.90
L 19.00 21.00
N 5.25 5.65
& P 3.10 3.30

TO-3PN Package
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Values(mm)

Items MIN MAX
A 4.6 5.2
Al 2,2 2.6
B 0.9 1.4
B1 1.75 2.35
B2 1.75 2.15
B3 2.8 3.35
B4 2.8 3.15
C 0.5 0.7
D 20.60 21.30
D1 16 18
E 15.5 16.10
El 13 14.7
E2 3.80 53
E3 0.8 2.60
e 5.2 5.7

19 20.5
L1 3.9 4.6
DP 33 3.70
Q 5.2 6.00
S 5.8 6.6
TO-247 Package
L |
MD20N60 WWW.minos-kx.com

Rev 1.0
4/2019



X-ON Electronics

Largest Supplier of Electrical and Electronic Components
Click to view similar products for MOSFET category:
Click to view products by Minos manufacturer:

Other Similar products are found below :

IRFD120 IRFY240C JANTX2N5237 BUK455-60A/B MIC4420CM-TR VN1206L NDP4060 S14482DY |IPS70R2KOCEAKMA1
SQD23N06-31L-GE3 TK16J60W,S1VQ(O 2SK2614(TE16L1,Q) DMN1017UCP3-7 EFC2J004NUZTDG DMN1053UCP4-7 SQJAG9EP-
T1-GE3 NTE2384 DMC2700UDMQ-7 DMN2080UCB4-7 DMN61D9UWQ-13 US6M2GTR DMN31D5UDJ-7 DMP22D4UFO-7B
DMN1006UCAG6-7 DMN16M9OUCAG-7 STFSN65M6 IRFA0H233XTMA1 STUSN6SM6 DMNG6022SSD-13 DMN13M9UCAG-7
DMTH10H4AM6SPS-13 DMN2990UFB-7B IPB8OPO4PA0SATMAZ2 2N7002W-G MCAC30NO6Y-TP MCQ7328-TP NTMCO83NP10M5L
NVMES2D3P04AM8BLT1G BXP7N65D BXPANGSF AOL1454G WMJBON60C4 BXP2N20L BXP2N65D BXT1150N10J BXT1700PO6M
TSM60NB380CP ROG RQ7L055BGTCR DMNH15H110SK3-13 SLF10NGS5ABV2



https://www.xonelec.com/category/semiconductors/discrete-semiconductors/transistors/mosfet
https://www.xonelec.com/manufacturer/minos
https://www.xonelec.com/mpn/gtc/irfd120
https://www.xonelec.com/mpn/infineon/irfy240c
https://www.xonelec.com/mpn/semicoa/jantx2n5237
https://www.xonelec.com/mpn/philips/buk45560ab
https://www.xonelec.com/mpn/microchip/mic4420cmtr
https://www.xonelec.com/mpn/teccor/vn1206l
https://www.xonelec.com/mpn/onsemiconductor/ndp4060
https://www.xonelec.com/mpn/vishay/si4482dy
https://www.xonelec.com/mpn/infineon/ips70r2k0ceakma1
https://www.xonelec.com/mpn/vishay/sqd23n0631lge3
https://www.xonelec.com/mpn/toshiba/tk16j60ws1vqo
https://www.xonelec.com/mpn/toshiba/2sk2614te16l1q
https://www.xonelec.com/mpn/diodesincorporated/dmn1017ucp37
https://www.xonelec.com/mpn/onsemiconductor/efc2j004nuztdg
https://www.xonelec.com/mpn/diodesincorporated/dmn1053ucp47
https://www.xonelec.com/mpn/vishay/sqj469ept1ge3_1
https://www.xonelec.com/mpn/vishay/sqj469ept1ge3_1
https://www.xonelec.com/mpn/nte/nte2384
https://www.xonelec.com/mpn/diodesincorporated/dmc2700udmq7
https://www.xonelec.com/mpn/diodesincorporated/dmn2080ucb47
https://www.xonelec.com/mpn/diodesincorporated/dmn61d9uwq13
https://www.xonelec.com/mpn/rohm/us6m2gtr
https://www.xonelec.com/mpn/diodesincorporated/dmn31d5udj7
https://www.xonelec.com/mpn/diodesincorporated/dmp22d4ufo7b
https://www.xonelec.com/mpn/diodesincorporated/dmn1006uca67
https://www.xonelec.com/mpn/diodesincorporated/dmn16m9uca67
https://www.xonelec.com/mpn/stmicroelectronics/stf5n65m6
https://www.xonelec.com/mpn/infineon/irf40h233xtma1
https://www.xonelec.com/mpn/stmicroelectronics/stu5n65m6
https://www.xonelec.com/mpn/diodesincorporated/dmn6022ssd13
https://www.xonelec.com/mpn/diodesincorporated/dmn13m9uca67
https://www.xonelec.com/mpn/diodesincorporated/dmth10h4m6sps13
https://www.xonelec.com/mpn/diodesincorporated/dmn2990ufb7b
https://www.xonelec.com/mpn/infineon/ipb80p04p405atma2
https://www.xonelec.com/mpn/comchip/2n7002wg
https://www.xonelec.com/mpn/microcommercialcomponentsmcc/mcac30n06ytp
https://www.xonelec.com/mpn/microcommercialcomponentsmcc/mcq7328tp
https://www.xonelec.com/mpn/onsemiconductor/ntmc083np10m5l
https://www.xonelec.com/mpn/onsemiconductor/nvmfs2d3p04m8lt1g
https://www.xonelec.com/mpn/bridgelux/bxp7n65d
https://www.xonelec.com/mpn/bridgelux/bxp4n65f
https://www.xonelec.com/mpn/alphaomega/aol1454g
https://www.xonelec.com/mpn/wayon/wmj80n60c4
https://www.xonelec.com/mpn/bridgelux/bxp2n20l
https://www.xonelec.com/mpn/bridgelux/bxp2n65d
https://www.xonelec.com/mpn/bridgelux/bxt1150n10j
https://www.xonelec.com/mpn/bridgelux/bxt1700p06m
https://www.xonelec.com/mpn/taiwansemiconductor/tsm60nb380cprog
https://www.xonelec.com/mpn/rohm/rq7l055bgtcr
https://www.xonelec.com/mpn/diodesincorporated/dmnh15h110sk313
https://www.xonelec.com/mpn/walsin/slf10n65abv2

