AN SEMI

WNM20N60S / WNM20ON60SF

WNM20N60S / WNM20NG6OSF
600V N-Channel MOSFET

Description
SJ-FET is new generation of high voltage MOSFET family that

is utilizing an advanced charge balance mechanism for out-
standing low on-resistance and lower gate charge performance.

This advanced technology has been tailored to minimize con-
duction loss, provide superior switching performance, and with-
stand extreme dv/dt rate and higher avalanche energy.
SJ-FET is suitable for various AC/DC power conversion in
switching mode operation for higher efficiency.

SJ-FET

Features

* 600V @T, =150°C

* Typ. Rpg(on) = 0.155Q

+ Ultra Low Gate Charge (typ. Qg = 70nC)

* 100% avalanche tested
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o Order information
GDS TO-220F Deivce Package Type | Units/Tube
WNM20N60S-3/T TO-220 0
5
WNM20N60SF-3/T TO-220F
Absolute Maximum Ratings
Symbol Parameter WNM20N60SF | WNM20N60S | Unit
Vbss Drain-Source Voltage 600 \Y
Ip Drain Current - Continuous (T¢ = 25°C) 20 20* A
- Continuous (T¢ = 100°C) 12 12* A
Iom Drain Current - Pulsed (Note 1) 60 60* A
Vass Gate-Source voltage +30 \Y
Eas Single Pulsed Avalanche Energy (Note 2) 600 mJ
AR Avalanche Current (Note 1) 20 A
Ear Repetitive Avalanche Energy (Note 1) 20.5 mJ
dv/dt Peak Diode Recovery dv/dt (Note 3) 4.5 Vins
Pp Power Dissipation (Tc = 25°C) 205 35 w
- Derate above 25°C 1.67 0.3 W/°C
Ty Tste Operating and Storage Temperature Range -55 to +150 °C
T, Maximum Lead Temperature for Soldering Purpose, 300 c
1/8” from Case for 5 Seconds
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AN SEMI

WNM20N60S / WNM20N60SF

Thermal Characteristics
Symbol Parameter WNM20N60SF | WNM20N60S | Unit

Reuc Thermal Resistance, Junction-to-Case 0.6 3.6 °C/w
Rocs Thermal Resistance, Case-to-Sink Typ. 0.5 - °C/w
Reua Thermal Resistance, Junction-to-Ambient 62 62 °C/W
Electrical Characteristics - 2s:c uness otherwise noted

Symbol | Parameter Conditions | Min | Typ | Max | Unit
Off Characteristics

BVpss Drain-Source Breakdown Voltage Vgs =0V, Ip = 250uA, T, = 25°C 600 - - \

Vas = 0V, Ip = 250pA, T; = 150°C - 600 - \Y
s ey | 0° Tomperature Ip = 2501A, Referenced to 25°C ~ | o6 | - |wrc
Ibss Zero Gate Voltage Drain Current Vps = 600V, Vgg =0V - - 1 UA
Vps = 480V, Tg = 125°C - - 10 pA

lgssk Gate-Body Leakage Current, Forward Vgs =30V, Vpg =0V - - 100 nA
lgssr Gate-Body Leakage Current, Reverse | Vgg =-30V, Vpg = 0V - - -100 nA
On Characteristics

Vasith) Gate Threshold Voltage Vps = Vas, Ip = 250uA 2.0 - 4.0 \
Rosom | Suatle Drain-Source Vas = 10V, Ip = 10A ~ | 0155 | 019 | @
JFs Forward Transconductance Vps =40V, Ip = 10A (Note 4) -- 16 -- S
Dynamic Characteristics

Ciss Input Capacitance Vps = 25V, Vgs = 0V, -- 1440 1870 pF
Coms Output Capacitance f=1.0MHz - 345 | 450 | pF
Crss Reverse Transfer Capacitance - 70 - pF
Switching Characteristics

ta(on) Turn-On Delay Time Vpp =400V, Ip = 10A - 25 - ns
tr Turn-On Rise Time Rg =200 - 55 - ns
tacofn) Turn-Off Delay Time - 70 - ns
t; Turn-Off Fall Time (Note 4,5)| 40 - ns
Qq Total Gate Charge Vps = 480V, Ip = 20A - 70 90 nC
Qgs Gate-Source Charge Ves =10V - 9.5 - nC
Qqq Gate-Drain Charge (Note 4,5)| == 35 - 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 - - 60 A
Vsp Drain-Source Diode Forward Voltage Vgs = 0V, Is = 20A -- -- 15 \Y,
tr Reverse Recovery Time Vgs =0V, Ig = 20A - 475 - ns
Qr Reverse Recovery Charge dlg/dt =100A/us (Note 4) -- 5.8 - uc
NOTES:

1. Repetitive Rating: Pulse width limited by maximum junction temperature
2.1as = 10A, Vpp = 50V, Rg = 25Q, Starting T, = 25°C

3. Isp < 20A, di/dt < 200A/us, Vpp < BVpss, Starting T, = 25°C

4. Pulse Test: Pulse width < 300us, Duty Cycle < 2%

5. Essentially Independent of Operating Temperature Typical Characteristics
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I sSEMI WNM20N60S / WNM20NG60SF

Typical Performance Characteristics
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WNM20N60S / WNM20N60SF

Typical Performance Characteristics (Continued)

Figure 7. Breakdown Voltage Variation
vs. Temperature
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Figure 9-1. Safe Operating Area
of WNM20NG60SF
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Figure 10. Maximum Drain Current vs.
Case Temperature
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Figure 8. On-Resistance Variation
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NI/ sEMI WNM20N60S / WNM20N60SF

Typical Performance Characteristics (Continued)

Figure 10-1. Transient Thermal Response Curve of WNM20N60SF
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Figure 10-2. Transient Thermal Response Curve of WNM20N60S
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NI/ sEMI WNM20N60S / WNM20N60SF

Gate Charge Test Circuit & Waveform
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NI/ sEMI WNM20N60S / WNM20N60SF

Peak Diode Recovery dv/dt Test Circuit & Waveforms
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Package outline dimensions

4 3 - 2 | 1
— A—] ) E , COMMON DIMENSIONS
D [ = A1 | K ] (UNITS OF MEASURE=MILLIMETER)
P SYMBOL |_MIN NOM MAX
%, //9 A 440 | 457 | 470
1 e A1 1.22 . 1.32
z A2 2.59 2.69 2.79
— b 0.77 B 0.90
N 4 b1 0.76 0.81 0.86
-r N
aQ b2 1.23 - 1.36
I ‘k — b3 1.22 127 1.32
o S 0.34 - 047
4 v I c1 0.33 0.38 0.43
R D 1515 | 1545 15.75
¢ & | D1 9.05 9.15 9.25
e A | D2 11.40 - 12.88
& — A | E 9.96 10.16 10.36
SR N A [E 6.86 B 8.89
S & > A [= 244 2.54 2.64
5 - _ D\ A [e1 498 | 508 5.18
b b J_ ! H1 6.10 6.30 6.50
N A L 12,70 - 13.12
e | | T X} - - 3.90
L2 2.50REF,
P 3.80 3.84 3.88
B s Q 2.60 - 2.90
z|l I I T I I I 01 5 7 o
o 02 1° 3 5°
—e—1 |—A2—]
gof~ T
> b2 PLATING NOTES:
A |—b1,b: 1. ALL DIMENSIONS REFER TO JEDEC STANDARD
-— BASE METAL TO-220 AB DO NOT INCLUDE MOLD FLASH
1] OR PROTRUSIONS.
T A\2.D2' AND 'E1' ARE VARIABLES DEPENDING
-— ON DIE PAD SIZES.
SECTION C-C & D-D
4 I 3 * 2 | 1
4 \ 3 - 2 | 1
| D | COMMON DIMENSIONS
D ‘ (UNITS OF MEASURE=MILLIMETER)
[ =T . =7 SYMBOL | MIN NOM MAX
oP A 4.40 450 | 4.60
o1.201010 TOP E-MARK 9*—? 1 Al 2.50 2.60 | 2.70
L DEPTH 0.10~0.30 ol | 1.20s010 BOTIOM E—MARK | A2 1.10 1.20 1.30
1 l | DEPTH 0.10~0.30 A3 2.49 2.59 2.69
L ‘ b 0.76 - 0.89
92.204010 [TOP_E-MARK 9] b1 0.75 0.80 0.85
1 DEPTH O.ISMAX { c 0.46 - 0.59
| \ \#2.20+0:p BOTTOM E~MARK c1 0.45 0.50 0.55
Y \e2 Il DEPTH CISNAX 1 0.20 0.30 0.40
I c2 1.00 1.10 1.20
T | D 10.10 10.20 | 10.30
C N M E 905 | 915 | 9.25
- o1.501010 T0P .50t B0TTOM €1 . 4.98 5.08 | 518
n /5 | el 2.44 2.54 | 264
% F1 1.22 - 1.60
M F2 117 - 1.55
f o H 0.32 | 0.37 0.42
R T 1] i ‘ L 10.00 | 10.20 | 10.40
‘ K] 315 | 3.30 3.45
A3~ 2 15.85 | 16.00 | 16.15
H ‘ L3 29.30 | 29.60 | 29.90
| ‘ | ‘ L4 16.00 | 16.10 16.20
! ! P 3.00 | 3.0 3.20
B ‘ ‘ ‘ B 3 5" 7
- ‘ | ‘ o 4° 6 8
[l s
I _ b1 |
i ‘ i = BASE METAL
‘ . ‘ il PLATING
— L] | | S|
-l —=C
SECTION A=A
NOTES:
A [ 1.ALL DIMENSIONS DO NOT INCLUDE MOLD FLASH OR PROTRUSIONS.
T
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