SLW24N50C

SEMICONDUCTOR ®

%Hs @

THINKISEMI 24A,500V N-CHANNEL PLANAR STRIPE POWER MOSFETs

Features

% Low ON Resistance

% Low Gate Charge

2 Peak Current vs Pulse Width Curve
% ESD Capability Improved

»%100% Avalanche Tested

Application

¥ Uninterruptible Power Supply(UPS)
3 LCD Panel Power

3 DC-AC Inverter,Amplifier and SMPS

TO-3P pkg outline & internal configuration

Schematic Diagram

o s
Mechanical Data ?
3 Case:TO-3P non-isolated package
¥ Epoxy: UL 94V-0 rate flame retardant
3 Terminals: Solderable per MIL-STD-202 method 208
3 Polarity: As per configuration e
2% Mounting position: Any
2 Weight: 6.0 gram approximately g
Absolute Maximum Ratin gs T¢ = 25°C unless otherwise noted
Symbol Parameter SLW24N50C Units
Vbss Drain-Source Voltage 500 \
| Drain Current - Continuous (T¢ =257TC) 24 A
° - Continuous (T¢ = 1007C) 15 A
lom Drain Current - Pulsed (Note 1) 96 A
Vass Gate-Source Voltage +30 \%
EAS Single Pulsed Avalanche Energy (Note 2) 1150 mJ
Iar Avalanche Current (Note 1) 24 A
Ear Repetitive Avalanche Energy (Note 1) 29 mJ
dv/dt Peak Diode Recovery dv/dt (Note 3) 4.5 Vins
p Power Dissipation (T¢c =25T) 290 w
° - Derate above 25C 2.33 wWi/c
Ty, Tste Operating and Storage Temperature Range -55 to +150 c
Maximum lead temperature for soldering purposes,
TL 300 T
1/8" from case for 5 seconds
Thermal Characteristics
Symbol Parameter Typ Max Units
Reyc Thermal Resistance, Junction-to-Case -- 0.43 TIW
Rass Thermal Resistance, Case-to-Sink Typ. 0.24 - T/w
Reia Thermal Resistance, Junction-to-Ambient -- 40 TIW
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Electrical Characteristics T = 25°C unless otherwise noted

Symbol | Parameter Test Conditions Min Typ Max | Units

Off Characteristics

BVpss Drain-Source Breakdown Voltage Ves =0V, Ip =250 uA 500 - - V
~BVoss | Breakdown Voltage Temperature Ip = 250 UA, Referenced to 25C | - 0.5 - |wvc
I ATy Coefficient
. VDS =500 V, VGS =0V - == 1 uA
Ipss Zero Gate Voltage Drain Current -

Vps =400V, Tc =125C -- -- 10 uA

lgssF Gate-Body Leakage Current, Forward | Vgs =30V, Vps=0V -- -- 100 nA
lassr Gate-Body Leakage Current, Reverse | Vgs=-30V, Vps =0V - - -100 nA

On Characteristics

Vasith) Gate Threshold Voltage Vbs = Vas, Ip = 250 uA 2.0 - 4.0
Static Drain-Source

Robs(on) On-Resistance Ves=10V, Ipb=12A - 0.16 0.2
OFs Forward Transconductance Vps =40V, Ip=12A  (Note4) - 15 -- S
Dynamic Characteristics
Ciss Input Capacitance -- 3500 -- pF
f VDS=25V,VGS=OV,
Coss Output Capacitance f=1.0 MHz -- 520 -- pF
Crss Reverse Transfer Capacitance - 55 - pF
Switching Characteristics
td(on) Turn-On Delay Time - 100 - ns
t Turn-On Rise Time \F\/’DD-=2%58 V,lp=24A, - 250 . ns
taoy | Turn-Off Delay Time G~ (Note 4,5) - 200 - ns
t Turn-Off Fall Time -- 150 -- ns
Qg Total Gate Charge Vps =400V, Ip =24 A, - 90 -- nC
Qgs Gate-Source Charge Vs =10V - 22 - nC
Qg Gate-Drain Charge (Note 4, 5) - 45 - nC

Drain-Source Diode Characteristics and Maximum Ratings

Is Maximum Continuous Drain-Source Diode Forward Current - - 24 A
lsm Maximum Pulsed Drain-Source Diode Forward Current - - 96 A
Vsp Drain-Source Diode Forward Voltage Ves=0V,Is=24 A - - 1.4 \%
tr Reverse Recovery Time Ves=0V,Is=24 A, - 400 - ns
Qr Reverse Recovery Charge dlg / dt =100 Alus (Note 4) - 43 -- uC

Notes:

1. Repetitive Rating : Pulse width limited by maximum junction temperature
2.L=3.4mH, I,5 = 24A, Vp, = 50V, Rg = 25Q, Starting T, = 25°C

3. Igp < 24A, di/dt < 200A/us, Vpp < BVpgg Starting T, = 25°C

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

5. Essentially independent of operating temperature
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Typical Characteristics
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Typical Characteristics (Continued)
12 30
o i i
i ’ o 25F
2 g
=) r -8
E s 82 a0t
=9 N ¢
+ 2¢
R =L
@» O z3
> g %w“’ 10}
0 ¢ 09 | * Notes : x c
< 1.Ve=0V o
© 2.17250 A O o5f
[s] 2.1,=12A
08 1 1 1 1 L 0.0 1 1 1 1 1
-100 -50 0 50 100 150 200 -100 -50 0 50 100 150 200
T, Junction Temperature [rc T, Junction Temperature ['C]
Figure 7. Breakdown Voltage Variation Figure 8. On-Resistance Variation
vs Temperature vs Temperature
‘ T “ 25
Operation inThis Area T
is Limited by R o, i
10° f < et
j o S = 0 20
z ,':\\\~\\ S| T100ps :“” z
= PR3 N 1ms NG =
g 4 - Se——10m = SNERTE 515_
8 - 100!"f S o \‘I‘I\\H g
£ D < BN L i c
E N > [N E or
[a] N [N P
_B 40" f————— * Notes L Da
1.T=25°C J -
2.T,=150°C 5T
3. SinglePulse Cln
10" L L 0 I I I I
10° 10 10° 10° 25 50 75 100 125 150
V,s, Drain-Source Voltage [V] T,, Case Temperature ['C]
Figure 9. Maximum Safe Operating Area Figure 10. Maximum Drain Current
vs Case Temperature
[ /7
.—D=0.5-—///
I
9 //
S 10" k=05
[*3 o % Notes :
3 [ // 1.2, ()= 0.43 "C/W Max.
g 0.1 2. Duty Factor, D=t,/t,
© Tow=To=Pou™ Zg i)
£ L 005~ | |
2 0 02/
; L = )DM_
§ 10* single pulse t
N T ‘T"
Q
10° 10* 10° 107 10" 10° 10’
t,, Square Wave Pulse Duration [sec]
Figure 11. Transient Thermal Response Curve
Rev.11T Page 4/7

© 1995 Thinki Semiconductor Co., Ltd. http://www.thinkisemi.com.tw/



1

SEMICONDUCTOR ®

Gate Charge Test Circuit & Waveform

Current Regulator
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Resistive Switching Test Circuit & Waveforms
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Peak Diode Recovery dv/dt Test Circuit & Waveforms
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THINKI TO-3P Package Dimensions
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