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MMF60R115P
600V 0.115Q2 N-channel MOSFET

B Description

MMF60R115P is power MOSFET using magnachip’s advanced super junction technology that can
realize very low on-resistance and gate charge. It will provide much high efficiency by using
optimized charge coupling technology. These user friendly devices give an advantage of Low EMI to
designers as well as low switching loss.

B Key Parameters m Package & Internal Circuit
Parameter Value Unit D
VDS @ Tj,max 650 V

RDS(on),max 0.115 Q |_}
H_
Vhyp 3 \Y G —
Ip 33 A
Qqit 79 nC
g,typ S
B [eatures
® Low Power Loss by High Speed Switching and Low On-Resistance
® 100% Avalanche Tested
® Green Package — Pb Free Plating, Halogen Free
B Applications
® PFC Power Supply Stages
® Switching Applications
® Adapter
® Motor Control
® DC - DC Converters
B Ordering Information
Order Code Marking Temp. Range Package Packing RoHS Status
MMF60R115PTH 60R115P -55~150T TO-220F Tube Halogen Free
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B Absolute Maximum Rating (T.=25TC unless otherwise specified)

Parameter Symbol Rating Unit Note
Drain — Source voltage Vbss 600 V
Gate — Source voltage Vess 130 \%
33 A Tc=25T
Continuous drain current Io
20.9 A Tc=100T
Pulsed drain current® lom 99 A
Power dissipation Po 255 W
Single - pulse avalanche energy Eas 700 mJ
MOSFET dv/dt ruggedness dv/dt 50 V/ns
Diode dv/dt ruggedness dv/dt 15 V/ns
Storage temperature Teig -55 ~150 T
Maximum operating junction T, 150 C
temperature
1) Pulse width tp limited by Tjmax
2) Isp < Ib, Vbspeak = V(BR)DSS
B Thermal Characteristics
Parameter Symbol Value Unit
Thermal resistance, junction-case max Rinic 3.6 TW
Thermal resistance, junction-ambient max Rinja 62.5 TW
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B Static Characteristics (T.=25C unless otherwise specified)

Parameter Symbol | Min. | Typ. | Max. | Unit | Test Condition

Drain — Source
Breakdown voltage

Gate Threshold VOItage VGS(th) 2 3 4 \ Vps = VGS, [p=0.25mA

Zero Gate Voltage

V(gr)DSS 600 - - V | Vegs=0V, [p=0.25mA

Drain Current lpss - - 1 MA | Vbs =600V, Vgs =0V
Gate Leakage Current less - - 100 nA | Vgs = 30V, Vps =0V
orain-source On Rosony | - |0.104|0115| Q |Ves=10V,Ip=14.5A

State Resistance

B Dynamic Characteristics (T.=25C unless otherwise specified)

Parameter Symbol | Min. | Typ. | Max. | Unit | Test Condition
Input Capacitance Ciss - 2760 -

. VDS = 25V, VGS = OV,
Output Capacitance Coss - 1780 - oF f= 1.0MHz
Reverse Transfer Capacitance Ciss - 91 -
Effective Output Capacitance c ) 733 ) Vps = 0V to 480V,
Energy Related © oen ' Vgs = 0V,f = 1.0MHz
Turn On Delay Time ta(on) - 50 -
Rise Time i, - 105 - , Ves = 10V, Rg = 250,
Turn Off Delay Time td(oﬁ) - 240 - VDS =300V, lp =33 A
Fall Time t - 82 -
Total Gate Charge Qq - 79 -
Gate — Source Charge Qgs - 18 - nC VGE = 10V, Vps = 480V,

Ib =33A

Gate — Drain Charge Qg - 34 -
Gate Resistance Re¢ - 2.0 - Q Vgs = 0V, f = 1.0MHz

3) Coen is a capacitance that gives the same stored energy as Coss While Vps is rising from 0V to 80% Vgrypss
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B Reverse Diode Characteristics (T,=25C unless otherwise specified)

Parameter Symbol | Min. | Typ. | Max. | Unit | Test Condition
Continuous Diode Forward
Current lsp ) i 33 A
Diode Forward Voltage Vsp - - 1.4 V Isp =33.0A, VGS =0V
Reverse Recovery Time t - 488 - ns
Isp = 33.0A
Reverse Recovery Charge Qn - 9.4 - pC | di/dt = 100 Alus
VDD =100V
Reverse Recovery Current lm - 38.6 - A
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Fig.1 On-Region Characteristics.

Fig.2 On-Resistance Variation with Drain Current and Gate
Voltage
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Fig.5 Transfer Characteristics

Fig.6 Body Diode Forward Voltage Variation
with Source Current and Temperature
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Fig.7 Gate Charge Characteristics Fig.8 Capacitance Characteristics

100000
10
Notes : 15=33.0 A
8 10000 Ciss
100V 480V
_\
2.8 ™
) L1000
> )
> 4 Coss
100
2 Crss
Noates : Vgs=0V, f=1MHz
0 0 20 40 60 80 L
0.1 1 10 100 1000
Qg (nC)

Vbs (V)

Fig.9 Vs Variation with Temprature (Nomalized) Fig.10 Maximum Drain Current vs. Case Temperature
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Fig.11 Single Pulse Maximum Power Dissipation Fig.12 Output Capacitance Stored Energy
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Fig.13 Transient Thermal Response Curve

Fig.14 Maximum Safe Operating Area
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B Test Circuit

Same type as DUT
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Fig16-1. Diode reverse recovery test circuit Fig16-1. Diode reverse recovery test waveform
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B Physical Dimension

Dimensions are in millimeters unless otherwise specified

3 Leads, TO-220F
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c |
Symbol Min Nom Max
A 4.50 4.93
b 0.63 0.91
b1 1.15 1.47
C 0.33 0.63
D 15.47 16.13
E 9.60 10.71
e 2.54
F 2.34 2.84
G 6.48 6.90
L 12.24 13.72
L1 2.79 3.67
Q 2.52 2.96
Q1 3.10 3.50
CR 3.00 3.55
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DISCLAIMER:

The Products are not designed for use in hostile environments, including, without limitation, aircraft, nuclear power
generation, medical appliances, and devices or systems in which malfunction of any Product can reasonably be
expected to result in a personal injury. Seller's customers using or selling Seller’s products for use in such
applications do so at their own risk and agree to fully defend and indemnify Seller.

MagnaChip reserves the right to change the specifications and circuitry without notice at any tiMagnaChip does not consider responsibility
for use of any circuitry other than circuitry entirely included in a MagnaChip product. MagnaChip=’ is a registered trademark of MagnaChip

Semiconductor Ltd.

Aug. 2014 Revision 1.0 10 MagnaChip Semiconductor Ltd.



X-ON Electronics

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

Other Similar products are found below :

614233C 648584F MCH3443-TL-E MCH6422-TL-E FDPFONSONZ FW216A-TL-2W FW231A-TL-E APT5010JVR NTNS3A92PZT5G
IRF100S201 JANTX2N5237 2SK2464-TL-E 2SK3818-DL-E FCA20N60_F109 FDZ595PZ STD6600NT4G FSS804-TL-E 2S3277-DL-E
25K 1691-DL-E 2SK2545(Q,T) D2294UK 405094E 423220D MCH6646-TL-E TPCC8103,L1Q(CM 367-8430-0972-503 VN1206L
424134F 026935X 051075F SBVS138LT1G 614234A 715780A NTNS3166NZT5G 751625C 873612G IRF/380TRHR
IPS7/0RZKOCEAKMA1 RIK60S3DPP-E0#T2 RIK60S5DPK-MO#TO APT5010JVFR APT12031JFLL APT12040JVR DMN3404LQ-7
NTEG400 JANTX2NG6796U JANTX2N6784U JANTXV2N5416U4 SQM110N0O5-06L-GE3 SIHF35NG0E-GE3



https://www.x-on.com.au/category/semiconductors/discrete-semiconductors/transistors/mosfet
https://www.x-on.com.au/manufacturer/magnachip
https://www.x-on.com.au/mpn/internationalrectifier/614233c
https://www.x-on.com.au/mpn/internationalrectifier/648584f
https://www.x-on.com.au/mpn/onsemiconductor/mch3443tle
https://www.x-on.com.au/mpn/onsemiconductor/mch6422tle
https://www.x-on.com.au/mpn/onsemiconductor/fdpf9n50nz
https://www.x-on.com.au/mpn/onsemiconductor/fw216atl2w
https://www.x-on.com.au/mpn/onsemiconductor/fw231atle
https://www.x-on.com.au/mpn/microsemi/apt5010jvr
https://www.x-on.com.au/mpn/onsemiconductor/ntns3a92pzt5g
https://www.x-on.com.au/mpn/internationalrectifier/irf100s201
https://www.x-on.com.au/mpn/semicoa/jantx2n5237
https://www.x-on.com.au/mpn/onsemiconductor/2sk2464tle
https://www.x-on.com.au/mpn/onsemiconductor/2sk3818dle
https://www.x-on.com.au/mpn/onsemiconductor/fca20n60_f109
https://www.x-on.com.au/mpn/onsemiconductor/fdz595pz
https://www.x-on.com.au/mpn/onsemiconductor/std6600nt4g
https://www.x-on.com.au/mpn/onsemiconductor/fss804tle
https://www.x-on.com.au/mpn/onsemiconductor/2sj277dle
https://www.x-on.com.au/mpn/onsemiconductor/2sk1691dle
https://www.x-on.com.au/mpn/toshiba/2sk2545qt
https://www.x-on.com.au/mpn/ttelectronics/d2294uk
https://www.x-on.com.au/mpn/philips/405094e
https://www.x-on.com.au/mpn/stmicroelectronics/423220d
https://www.x-on.com.au/mpn/onsemiconductor/mch6646tle
https://www.x-on.com.au/mpn/toshiba/tpcc8103l1qcm
https://www.x-on.com.au/mpn/dialight/36784300972503
https://www.x-on.com.au/mpn/teccor/vn1206l
https://www.x-on.com.au/mpn/onsemiconductor/424134f
https://www.x-on.com.au/mpn/vishay/026935x
https://www.x-on.com.au/mpn/diodesincorporated/051075f
https://www.x-on.com.au/mpn/onsemiconductor/sbvs138lt1g
https://www.x-on.com.au/mpn/vishay/614234a
https://www.x-on.com.au/mpn/onsemiconductor/715780a
https://www.x-on.com.au/mpn/onsemiconductor/ntns3166nzt5g
https://www.x-on.com.au/mpn/vishay/751625c
https://www.x-on.com.au/mpn/diodesincorporated/873612g
https://www.x-on.com.au/mpn/internationalrectifier/irf7380trhr
https://www.x-on.com.au/mpn/infineon/ips70r2k0ceakma1
https://www.x-on.com.au/mpn/renesas/rjk60s3dppe0t2
https://www.x-on.com.au/mpn/renesas/rjk60s5dpkm0t0
https://www.x-on.com.au/mpn/microsemi/apt5010jvfr
https://www.x-on.com.au/mpn/microsemi/apt12031jfll
https://www.x-on.com.au/mpn/microsemi/apt12040jvr
https://www.x-on.com.au/mpn/diodesincorporated/dmn3404lq7
https://www.x-on.com.au/mpn/nte/nte6400
https://www.x-on.com.au/mpn/microsemi/jantx2n6796u
https://www.x-on.com.au/mpn/microsemi/jantx2n6784u
https://www.x-on.com.au/mpn/microsemi/jantxv2n5416u4
https://www.x-on.com.au/mpn/vishay/sqm110n0506lge3_1
https://www.x-on.com.au/mpn/vishay/sihf35n60ege3

