~ MPC20N60

MRACLE POWER N-Channel Power MOSFET
Features
@ 600V, 20A, Roson(Typ.) = 0.35Q@VGS = 10V.
& Low Crss D(2)

@ Fast Switching
€ 100% Avalanche Tested
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Absolute Maximum Ratings Tc = 25° C unless otherwise noted

Limit
Symbol Parameter Unit
TO-220
Vbs Drain-Source Voltage @ 600 V
Ves Gate-Source Voltage 1+ 30 Vv
| Drain Current-Continuous, Tc =25°C 20 A
P Drain Current-Continuous, Tc =100°C 13 A
lom Drain Current-Pulsed ° 80 A
Ppb Maximum Power Dissipation @ T, =25°C 250 w
EAS Single Pulsed Avalanche Energy ¢ 980 mJ
Ty, Tste | Operating and Store Temperature Range -55 to 150 °C
Thermal Characteristics
Symbol Parameter Value Unit
Redc Thermal Resistance, Junction-Case Max. 0.5 °C/W
RedJa | Thermal Resistance Junction-Ambient Max. 62.5 °C/IW
Electrical Characteristics T, =25° C unless otherwise noted
B Off Characteristics
Symbol Parameter Test Condition Min. | Typ. | Max. | Unit
BVpss | Drain-Soyree Breakdown | ves=0v,1o=250uA | 600 | - | - | V
lss | 480 Gate Voltage Drain | v, =600V, Ves=0V | - | - | 1 | pA
Forward Gate Body - -
less Leakage Current Vps = 0V, Vgs = 30V - - 100 | nA
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B On Characteristics

Symbol Parameter Test Condition Min. | Typ. | Max. | Unit
Vas(th) Gate Threshold Voltage Vpbs = Vas, Ip =250pA | 2.0 - 4.0 V
Ros(on) | StaticDrain-source On- |y = 10v, Ib=10A | - | 035|045 | Q

B Dynamic Characteristics

Symbol Parameter Test Condition Min. | Typ. | Max. | Unit
Ciss Input Capacitance - | 2800 - pF
: Vps = 25V,
Coss Output Capacitance Vas =0V, - 260 - pF
Reverse Transfer f=1.0MHz
Crss Capacitance ) 25 ) pF

B On Characteristics

Symbol Parameter Test Condition Min. | Typ. | Max. | Unit
taon) Turn-On Delay Time - 36 - ns
tr Turn-On Rise Time Voo = 300V, Ip =20A, - 73 - ns
ta(off) Turn-Off Delay Time Ves=10V - | 166 | - | ns
tr Turn-Off Fall Time - 73 - ns
Qg Total Gate Charge - 61 nC
Qgs Gate-Source Charge Vos = \3/22 \=/1| B\?ZOA’ - 14 - nC
Qgd Gate-Drain Charge - 24 - nC

B Drain-Source Diode Characteristics

Symbol Parameter Test Condition Min. | Typ. | Max. | Unit
Drain-Source Diode -
ls Forward Continuous Current Ves = 0V i - 20 A
Ism Maximum Pulsed Current Vas = 0V - - 80 A
Drain-Source Diode _ _
VSD Forward Voltage VGS = OV, |S = 20A - 14 V
Body Diode Reverse
" Recovery Time di/dt=100A/us I Dol R
Is=20A,Ves=0V
Qrr Reverse Recovery Charge - 6.1 - uC
Notes:

a. TJ=+25 'C to +150 'C

b. Repetitive rating; pulse width limited by maximum junction temperature.
c. Pulse width=300us; duty cycle=2%

d. L=10mH, IAS =14A,vDD=50V,RG=25Q Starting TJ=25 C.

Miracle Technology Co., Ltd. -2- Rev 1.0



~ J

MIRACLE POWER

MPC20N60
N-Channel Power MOSFET

70 I ‘ 100 : r
Fust: 15V PULSE TEST — — f
60 — kY @ Tc=25C - o :[L,lu:ff\? i >
v a I— e
w =
LI p—T | 7
< Sixth: 5.5V _-"__:'_':r____._____....-—- = 10 gy
5 40 ,% E 77
E L~ ] 7
o g~ I I/
£30 — 2 /
[+ ~
a / o 1 Fi i 7 +150°C
é A / C = l",' .; ,';. T
Sixth - 5
i A I I’ ;: ]
\/ /. 55T
0 0.1
0 10 20 30 40 50 2 4 6 8 10
Vds , Drain-to-Source Voltage , Volts Ves, Gate o Source Voltage | Volis
Figure 1. On-State Characteristics Figure 2. Transfer Characteristics
3 I | |
PULSED TEST
VGS=10V Tem25 T
Z 25 ID=3.0A A =
o / S 0%
03 w /
g8 B
= 2 = = 5 "
29 = £ V10V
4 g / 2506
gz /] 2" /
S 515 £ w
[m] g a3 0.4 "]
g’ g : / E é __..,_..--"""#
% 2 02
0 0
-100 -50 0 50 100 150 200 0 10 20 30 40 50 60 70

Tj, Junction temperature , C

Id , Drain Current | Amps

Figure 3. Normalized On-Resistance Variation
with Temperature

Figure 4. Typical Drain to Source On Resistance vs
Drain Current

12 I 5000
F VDD=300V
2 | ID=204 AT At
e VDSV y 4000 ™~
Y VDS=00V ] / N o
;; . VDS=180V ~_| / s P, q
ot b
. 3000 \
8 3 3° N Tcs ]
= Iz
= = b
& 5 ™,
a / 22000 N
u 4 3 me
k| = ™
o} VOV, fmlMHz |
a3 1000 —Ciss=Cas+Ced ~ ms
= Coss=CdsHCad NN
| Cras=Cad Cras B
0 0
0 15 .30 3 435 60 15 0.1 1 10 100
Qg Total Gate Charge.nC Vds , Drain - Source Voltage . Volis
Figure 5. Gate Charge Characteristics Figure 6. Capacitance Characteristics
Miracle Technology Co., Ltd. -3- Rev 1.0



ap | MPC20N60
AT N-Channel Power MOSFET

12 g 1.2
e =17]
3 e £
& k1 K
E ki A
§ 1 R //
= 3
¥ 0.9 P E
2 '\\ i E
S 0.8 ~ g _é 1 -~
= -
= \ g E v
2 0.7 B Z /
E \ 2
= - -
= 06 ~ a 09
x VGS=0V N & VGS=0V
£ 05 [ pwsua N é ID=250 1 A
=1} -
2 L | &
=04 - - - - - ] o8
=75 -50 =25 0 25 50 75 100 125 150 175 100 _50 0 50 100 150 200
Ty, Junction tem perature , C I}, Junction temperature , C
Figure 7. Typical Theshold Voltage vs Junction Figure 8. Typical Breakdown Voltage vs Junction
Temperature Temperature
25
280
S — NN
= =
51 ~ < \
E b 2 1w <
£ 10 “ 120
a8 a N
= fw \\
5 a
i i
0 0
0 25 50 o 100 125 150 0 25 50 75 100 125 150
TC. G T e C Tc , Case Temperature , C
Figure 9. Maximum Continuous Drain Current Figure 10. Maximum Power Dissipation vs Case
vs Case Temperature Temperature
100 l = =
= TS HH = —HHHHH
= = o 10 ns _Q‘ —
NI | P —
=1 L by E el
o 1] T \\-.. \L \"L Mioous PR — --"_
= - o] i ’ ;
B = =& o g = -
5 = 5 11y e T Poy
& T N ™ LA 3 - . L il
£ 10 ms =g 5
& | LOPERATION IN THIS AREA \'\ 7 Ul e I 0
- |EMAY BE LIMITED BY Ripxn, == Y1
2  ErmMAXRATED o i F oo '“‘_j NOTE,
| Tem25C Single Puke B DUTYFACTOR = Dt
PEAK TP Zas RacTe
oo L LHIH | i w1
1 10 100 1000 00001 00001 001 00l 0l i 0
Vds | Drain-to-Source Voltage , Volts Recarguar Pl Duration Seveds
. . . . Figure 12. Maximum Effective Thermal Impendan
Figure 11. Maximum Forward Bias Safe Operating Area gure aximu _ect e Thermal Impendance ,
Junction to Case

Miracle Technology Co., Ltd. -4 - Rev 1.0



sy | MPC20N60
AT N-Channel Power MOSFET

B Package Information
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