JFFM20N60C

600V N-Channel MOSFET

General Description

This Power MOSFET is produced using advanced
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 TO-220F
avalanche and commutation mode.

These devices are well suited for high efficiency
switched mode power supplies, active power factor
correction based on half bridge topology. D

Features

20A, 600V, RDS(on)typ. = 0.31Q0@VGS =10V

Low gate charge (50nC)

High ruggedness G
Fast switching

100% avalanche tested

Improved dv/dt capability S
Absolute Maximum Ratings Tc = 25 °C unless otherwise noted
Symbol Parameter JFFM20N60C Units
Voss Drain — Source Voltage 600 Vv
Continuous ( Tc=25°C) 20* A
Io Drain Current
Continuous ( Tc=100 °C) 12.5*% A
Iom Drain Current - Pulsed (Note 1) 60 A
Vess Gate — Source Voltage +30 Vv
EAS Single Pulsed Avalanche Energy (Note 2) 450 mJ
IaR Avalanche Current (Note 1) 20 A
Ear Repetitive Avalanche Energy (Note 1) 20.7 m)J
dv/dt Peak Diode Recovery dv/dt (Note 3) 50 V/ns
Power Dissipation ( Tc =25 °C) 60 W
P -Derate above 25 °C 0.45 w/°C
T),Tste Operating and Storage Temperature Range -55 to +150 °C
Maximum lead temperature for soldering purposes
T 300 °C
1/8” frome case for 5 seconds

*Drain current limited by maximum junction temperature.
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Thermal characteristics

Symbol Parameter JFFM20N60C Units
Resc Thermal Resistance, Junction-to-Case 2.1 ‘C/W
Ress Thermal Resistance, Case-to-Sink Typ. - CT/W
Resa Thermal Resistance, Junction-to-Ambient 62.5 CT/W
Electrical Characteristics t- 25 C unless otherwise noted
Symbol | Parameter | Test Conditions Min Typ Max Units
Off Characteristics
BVbss Drain — Source Breakdown Voltage Ves=0V, Io =250 uA 600 - - \
ZBVbss/ | Breakdown Voltage Temperature lo =250 uA, Referenced to N 0.5 N v/C
AT Coefficient 25C ’
| . Vos =600V, Ves=0V - - 1 uA
loss Zero Gate Voltage Drain Current Vos= 480V, Tc=125 C — — 10 WA
lassk Gate-Body Leakage Current, Forward Ves=30V, Ves=0V -- -- 100 nA
lassr Gate-Body Leakage Current, Reverse Ves=-30V,Ves=0V -- -- -100 nA
On Characteristics
Vas(th) Gate Threshold Voltage Vos = Ves, Io =250 uA 2.0 - 4.0 \
Rbs(on) Static Drain-Source on-Resistance Ves =10V, Io = 10A - 0.31 0.5 Q
grs Forward Transconductance XD)S =40V, Io=20A(Note - 18 - S
Dynamic Characteristics
Ciss Input Capacitance Vos= 25V Ves=0V  f= - 2310 -- pF
Coss Output Capacitance 1.0 MHz ! ! -- 1270 -- pF
Crss Reverse Transfer Capacitance - 85 - pF
Switching Characteristics
td(on) Turn-On Delay Time Vos=300V. o= 20.0 A . Re -- 60 -- ns
tr Turn-On Rise Time =250 VGsI= 10V .(No';e - 130 -- ns
td(off) Turn-Off Delay Time 45) ! -- 220 -- ns
te Turn-Off Fall Time ’ - 70 - ns
Qe Total Gate Charge Vos =480V, 1o = 20.0 A Vs = - 50 -- nC
Qgs Gate-Source Charge -- 15 -- nC
- 10V (Note 4,5)
Qgd Gate-Drain Charge -- 23 -- nC
Drain — Source Diode Characteristics and Maximum Ratings
Is Maximum Continuous Drain-Source Diode Forward Current -- -- 20 A
Ism Maximum Pulsed Drain-Source Diode Forward Current - -- 80 A
Vsp Drain-Source Diode Forward Voltage Ves=0V, Is=20.0A -- -- 1.4 Y,
ter Reverse Recovery Time Ves=0V, Is=20.0A - 460 - ns
Qrr Reverse Recovery Charge ZI;/dt =100 A/us  (Note -- 5.1 -- uC
Notes:
1. Repetitive Rating : Pulsed width limited by maximum junction temperature
2. L=5.0mH, Ias = 20A, Voo = 50V,Re = 250, Starting T: = 25°C
3. Isp < 20.0A, di/dt < 200A/us, Voo < BVoss, Starting Ts = 25°C
4. Pulsed Test : Pulsed width <300us, Duty cycle < 2%
5. Essentially independent of operating temperature
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Typical Characteristics

107 10°
Vas R
Top 15.0V e,
1000V —
aov
s8ov
Tov
65V r 1 < )
< 6.0V == € /
, P & . /
%‘ Bottom 5.5V g___ e [ R - E 150 \ /
5 10 [SIT :
3 — = c
© ©
= [a] 7 =
= ]
5 — iy > S
- A
*Note { _Nme
|| 1. VDS=40
I 24 ug‘PUjfe_‘lT;Er N 2.250ps Pulse Test
I— TEE T | , [ i i
i 10
Iﬂ"mn o : 4 6 8 10 12
Vs Drain-Source Voltage[V] V,, Gate-Source Voltage[V]
Figure 1. On-Region Characteristics Figure 2. Transfer Characteristics
07
06
=3 L L
_ 05 % )
c vl =10v £’
— = =
T 04 - — = o o
o [ B S B, e et Sy £
3 g
o 03 > o
?
W 1=20V ] 150°C
0.2 55
g 14
n:Ec 25T Note:
01 Note : T=25C [ - 1.Ves=0V
I 2.250ps Pulse Test
. NN . Ll i
0 2 4 & & 10 12 14 16 18 20 22 02 03 04 05 06 07 08 08 10 11 12 13 14
1, [A] V¢p Source-Drain voltage[V]
Figure 3. On-Resistance Variation vs Figure 4. Body Diode Forward Voltage
Drain Current and Gate Voltage Variation with Source Current
and Temperature
9000 T T T 12
~(C—=shorted) |
8000 d} "ds ed} V=40
= =250\
~—— = 10 o5
_ 7000 g _1=100 M /(
L
S 000 % . \ L =
> L]
- ©oss @ e
c P 5 P e S
= ) o 6
- B YA e
o Ciss e @
8 3000 Sy 2 =iz Q4
= o
2000 f—— - —— >
2
1000 Tres | o
. =S "Note: ;=204
- ‘ 0
10 100 o' 0 5 10 15 20 25 30 35 40 45 50
V ¢ Drain-Source Voltage [V] Q, Toltal Gate Charge [nC]
Figure 5. Capacitance Characteristics Figure 6. Gate Charge Characteristics
WWW.jiaensemi.com -3-

total 7 pages

Revl1.0


http://www.jiaensemi.com/

JFFM20N60C

Typical Characteristics

200 T
3 /
® & 175 /
— o N
T 11 ==
8 3 ©
‘E 3 g 150
;Z; 2=
= R=2FT}
o 08 = 8 125
>D / og
o ’E“-E 1.00
S 3
o7 Notes; fE s P
1V =0V 2 Ve
2. 1,=250pA 0.50 < P D P D D
05 50 25 0 25 50 75 100 125 150
-25 0 25 50 75 100 . .
TIC] Tj, Junction Temperature, C
i
Figure 7. Breakdown Voltage Variation Figure 8. On-Resistance Variation
vs Temperature vs Temperature
T 25
L Operation in This Area
1 bis Limited by R1J L/
== E — <N
< F B I - = 100ps T =
- L . Tt T o
s 10’ 1ms =
= = = T = Ol15
8 _ 10ms I c
c DC. i
‘m 10° - O
5 _ail0
[a]
T Note:
10" =
E=1T1=25C 5
=2 T=150C
.| 3Single Pulse
10 0
10° 10’ 102 25 50 75 100 125 150
V e Drain-Source Voltage [V] T, Case Temperature [1C]
Figure 9-2. Maximum Safe Operating Area Figure 10. Maximum Drain Current
for JFFM20N60C vs Case Temperature
S
WWW.jiaensemi.com -4 - Rev1.0

total 7 pages


http://www.jiaensemi.com/

J1 ERESHN
JIAENSEMI

JFFM20N60C

Typical Characteristics

@

a 1
o SO R 0 O A ) OO OO NN 0RO O MO N MO 00 OO O OO . OO SOOI SO W 8 Y
=
7] [~ D=0.5 [t
@ : = " v
o ! e i
— P
(3] 'ﬂ‘——’_‘-ﬂ’::,-:f Notes:
E et 1Zg 4clt)=0.7°C /W Max
ek ] ol 2 Duty Factor, D=1:,||Ft2
= o BT 0 a-T =Pprpa* Z (t)
- fare™ JM ‘¢ DM _ ‘8 JcC
— . ey

(4] —

- R R EE r
~d | { ““_1L...l | L

0.01 p— simgl = L

4 I
1E-5 1E-4 1E-3 0.01 0.1 1 10
t, Square Wave Pulse Duration [sec]
Figure 11-2. Transient Thermal Response Curve for JNFH20N60C
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Test Circuit & Waveform
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Resistive Switching Test Circuit & Waveforms
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Gate Pulse Width
Vs = - T
( Driver ) Gate Pulse Period 10V
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