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SM60R280P-P/SM60R280P-S

600V N-Channel COOLMOSFET

) ROHS
’ COMPLIANT
SM60R280P-P SM60R280P-F
SM60R280P-P/SM60R280P-F y Y
| f g
Features:
TO-220 TO-220F
[ Low Intrinsic Capacitances. 133 123
[J Excellent Switching Characteristics.
[J Extended Safe Operating Area. "R
[J Unrivalled Gate Charge :Qg= 43nC (Typ.). 1.Gate (G)
[0 BVDSS=600V,ID=15A o 2.Drain (D)
[0 RDS(on) : 0.28Q (Max) @VG=10V '
O 100% Avalanche Tested _ 3.Source (S)
S(3)
Absolute Maximum Ratings (Tc=25C unless otherwise noted)
Symbo| Parameter SM60R280P-P SM60R280P-S  \UJnit
Vbss Drain-Source Voltage 600 \VJ
| Drain Current  -Continuous (TC = 25°C) 15 15* A
P -Continuous (TC = 100°C) 9.4 9.4*
Ipm Drain Current - Pulsed (Note 1) 45 45* A
Vass Gate-Source voltage +30 V
Eas Single Pulsed Avalanche Energy (Note 2) 284 mJ
lar Avalanche Current (Note 1) 2.4 A
Ear Repetitive Avalanche Energy (Note 1) 0.43 mJ
dv/dt Peak Diode Recovery dv/dt (Note 3) 15 V/ns
Po Power Dissipation (TC = 25°C) 104 32 W
Ty, Tste  |Operating and Storage Temperature Range -55 to +130 °C
Maximum Lead Temperature for Soldering
TL Purpose, 300 °C
1/8” from Case for 5 Seconds
* Drain current limited by maximum junction temperature. Maximum duty cycle D=0.75.
Thermal Characteristics
Symbol Parameter SM60R280P-P | SM60R280P-S | Unit
Reuc Thermal Resistance, Junction-to-Case 1.2 3.9 °C/W
Recs Thermal Resistance, Case-to-Sink Typ. 0.5 - °C/W
Reua Thermal Resistance, Junction-to-Ambient 62 80 °C/W
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SM60R280P-P/SM60R280P-S

600V N-Channel COOLMOSFET

Electrical Characteristics (1c=25C unless otherwise noted)

Symbol

| Parameter

| Conditions

| Min | Typ | Max | Unit

Off Characteristics

BVDss Drain-Source Breakdown Voltage VGs =0V, Ib = 250pA, Ty =

25°C 600 - - Y

VGs =0V, ID = 250pA, Ty =

150°C - 650 - V
ABVDss/ATJ | Breakdown Voltage Temperature ID = 250pA, Referenced to V/°C

Coefficient 25°C i
IDss Zero Gate Voltage Drain Current VDs = 600V, VGs = 0V - 1 pA
-TJ=150°C ) 10 - pA

IGssF Gate-Body Leakage Current, Forward VGs = 30V, Vbs = 0V - - 100 nA
IGSSR Gate-Body Leakage Current, Reverse VGs = -30V, Vbs = 0V - - -100 nA
On Characteristics
VGS(th) Gate Threshold Voltage VDs = VaGs, ID = 250uA 2.5 - 4.5 \%
RDs(on) Static Drain-Source On-Resistance VGs =10V, Ib = 7.5A - 0.24 | 0.28 Q
gFs Forward Transconductance VDs =40V, Ib = 15A - 12 - S
Rg Gate resistance f=1 MHz, open drain - 3.5 - Q
Dynamic Characteristics
Ciss Input Capacitance VDs =25V, Ves =0V, f = - 800 - pF
Coss Output Capacitance 1.0MHz - 340 - pF
Crss Reverse Transfer Capacitance - 10 - pF
Switching Characteristics
td(on) Turn-On Delay Time VDD =400V, ID = 7.5A, RG = - 13 - ns
tr Turn-On Rise Time 20Q(Note 4) - 11 - ns
td(off) Turn-Off Delay Time - 100 - ns
tf Turn-Off Fall Time - 12 - ns
Qg Total Gate Charge VDs =480V, Ip = 7.5A, VGs = - 43 - nC
Qgs Gate-Source Charge 10V (Note 4) - 5 - nC
Qgqd Gate-Drain Charge - 22 - nC
Drain-Source Diode Characteristics and Maximum Ratings
Is Maximum Continuous Drain-Source Diode Forward Current - - 15 A
Ism Maximum Pulsed Drain-Source Diode Forward Current - - 45 A
VsD Drain-Source Diode Forward Voltage VaGs =0V, Is =7.5A - 0.9 1.5 V
ter Reverse Recovery Time VaGs =0V, Is = 7.5A, dIF/dt - 345 - ns
Qrr Reverse Recovery Charge =100A/ps - 4.5 - uC
NOTES:

1. Repetitive Rating: Pulse width limited by maximum junction temperature
2. 1,5=2.4A, VDD=50V, Starting TJ=25 °C

3. 15p=ID, di/dt < 200Alus, Vpp < BVpgg, Starting TJ = 25 °C

4. Essentially Independent of Operating Temperature Typical Characteristics
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600V N-Channel COOLMOSFET

Typical Characteristics

Power dissipation
TO-220

Power dissipation
TO-220 FullPAK
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Max. transient thermal impedance

Max. transient thermal impedance
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Zinic=f(tp); parameter: D=t /T

Zinicyf(tp); parameter: D=t /T




SemiMosS SMB0R280P-P/SME0R280P-S

600V N-Channel COOLMOSFET

Typical Characteristics

Safe operating area T;=25 °C Safe operating area T.=25 °C
TO-220 TO-220 FullPAK
10° 107
| liraied by on-state T
imited by on-state | i recictance
ressiance
10"
10’
z Z .
10°
107
107" - 102
10" 10’ 10° 10 10° 10 10° 10°
Vs [V] Vos [V]
I5=f(Vps); T=25 °C; D=0; parameter t, In=1(Vps); Tc=25 °C; D=0; parameter t,
Safe operating area 7.=80 °C Safe operating area 7.=80 °C
TO-220 TO-220 FullPAK
10¢ 10?
limited by on-stats |
Imited by on-state | resistance
resistance 1ps
10w
10! === !—~ - ‘;
\ 100 Y3
z z
s
, [
10" +— A
i0ms
| \
| |
oC
107 107 - .
10! 10! 162 163 10° 10* 10 10*
Vs [V] Vos [V]
I5=f(Vps); Tc=80 °C; D=0; parameter t, Ih=f(V;g): Tc=80 °C; D=0; parameter
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SM60R280P-P/SM60R280P-S

600V N-Channel

COOLMOSFET

Typical Characteristics

Typ. output characteristics 7;=25 °C

Typ. output characteristics T;=125 °C
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Ip=f(Vys); T=25 °C; parameter: Vg

Ir=f(Vpg); T=125 °C; parameter: V4

Typ. drain-source on-state resistance

Drain-source on-state resistance
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Rosion=f(lp); T=125 °C; parameter: Vg Rosion=1(T;); [p=6.5 A; Vgg=10V
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SM60R280P-P/SM60R28P-S

600V N-Channel COOLMOSFET

Typical Characteristics

Typ. transfer characteristics Typ. gate charge
45 10
23°C
40 4 g
8
35
7
6
z = =
= 5 >
4 .
15 5
10 | 2 -
5 - 1
1] 0 -
0 2 4 3 10 0 10 20 30 40 50
Vs [V] Q gate [C]
I5=f(Vgs); Vps=20V Vias=f(Qgate), 15=6.5A pulsed
Avalanche energy Drain-source breakdown voltage
300 580
250 860
540
200
5 = 620
% 150 ]
w f 500
100
580
50
560
o 540
20 &0 100 140 180 =50 =20 20 L1 100 140 180
T, rel Trel
Eps=f(Tj) [p=2.4 A; Vipp=50V Virpss) =i T}); 15=0.25 mA
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600V N-Channel COOLMOSFET

Typical Characteristics

Typ. capacitances Typ. C,es Stored energy
10° 7
6
10t
5 4
Ciss
10°
= 4
= =
5, ]
o g
w |
10" ] Coss :
2 p
10'
Cres q
10° 0 ! |
0 100 200 300 400 500 600 0 100 200 300 400 500 600
Ve [V] Vps [V]
C=f(Vpg): Vas=0V,; =1 MHz Eoss=f(Vps)

Forward characteristics of reverse diode

10?
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=
10°
10" :
0 1.6 2
Vsp [V]

Ie=f(Vgp); parameter: T,




SemiMoS *K".NQ”S.N SM6B0OR280P-P/SMB0R280P-S

600V N-Channel COOLMOSFET

Test circuits

Switching times test circuit and waveform for inductive load

Switching times test circuit for inductive load Switching time waveform

Unclamped inductive load test circuit and waveform

Unclamped inductive load test circuit Unclamped inductive waveform

C VBRDS
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600V N-Channel COOLMOSFET

Test circuits

Test circuit and waveform for diode characteristics

Test circuit for diode characteristics Diode recovery waveform
ID o—t
RG1 — g
— -
\ VDS = == — _
—O
o 0%/ | 1
RG2 ‘H— I % Al
| 1 AR di,fdr
" %HM
I/_ \I 90 1] '[HPM
Rt = Raz y
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SM60R280P-P/SM60R280P-S

600V N-Channel COOLMOSFET

Package Dimension

TO-220
Unit: mm
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: L, == | |
Ry &L ] ey W & i
¢ ) a
| 4 L ! | o !
o150 7 (13.50) N | 1 (13.50)
| Dp0.20) |
L | |
| | |
| (37 {===- —1:}' (3%)
RITINE ’ ailile )
TR | |
R | |
I ‘! !_.E ¥ I
0 | |
L3 I_‘I | ws T2 I I
| | |
we ||| [I| |l ! !
i e | i = 13 W, \JIJ W, ‘J.-’ h
w1 | W1 “H"_ A B
) — (3%
e
L 4 A5 (2-R0.30)
[ i [
|
i
| W5 |
[ 1
Size Size Size Size
Symbol Symbol Symbol Symbol
Min Max Min Max Min Max Min Max
W 966 | 10.28 | W5 9.80 10.20 | L4** 6.20 6.60 T3 0.45 | 0.60
W1 2.54 (TYP) L 9.00 9.40 L5 2.79 3.30 | G(9) | 3.50 | 3.70
W2 0.70 0.95 L1 6.40 6.80 T 4.30 4.70
W3 1.17 1.37 L2 2.70 2.90 T1 1.15 1.40
w4 1.32 1.72 L3 12.70 14.27 T2 2.20 2.60
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600V N-Channel COOLMOSFET

Package Dimension

TO-220F
Unit: mm
W i AR e
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Size Size Size Size
Symbol ymbol Symbol Symbol
Min Max Min Max Min Max Min Max
W 9.96 10.36 | W4 0.25 0.45 L3 12.78 | 13.18 T3 0.45 | 0.60
W1 2.54 (TYP) L 15.67 16.07 T 4.50 4.90 G(P) | 3.08 | 3.28
W2 0.70 0.90 L1 6.48 6.88 T1 2.34 2.74
W3 1.24 1.47 L2 3.20 3.40 T2 2.56 2.96




