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MOSFET Silicon N-Channel MOS

1. Applications

Boost PFC switch, Half bridge or Asymmetric half bridge or Series

resonance half bridge and full bridge topologies.
Server power, Telecom power, EV charging, Solar inverter, UPS Application.

bB)

@

2. Features
Low drain-source on-resistance: RDS(ON) = 0.105Q (typ.) '/ROHS
Easy to control Gate switching
Enhancement mode: Vth=3to 5V
Table 1 Key Performance Parameters
Parameter Value Unit
Vs @ Tjmax 700 \Y
RDS(on),max 120 mQ
Qg,typ 55.4 nC
ID,pulse 90 A
Body diode dv/dt 50 Vins
3. Packaging and Internal Circuit
Part Name Package Marking
ASW65R120EFD T0O247 IASW65R120EFD
IASA65R120EFD TO220F IASA65R120EFD
ASR65R120EFD TOLL-8L IASR65R120EFD
ASB65R120EFD TO263 ASB65R120EFD
TO220F TO263 TO247
Drain
Pin 2, Tab
Gate :. 4 J|
Pin1 N '///'
5 : SoJrce
Pin 3

TOLL

Source
Pin 2-8
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1 Maximum ratings
at Tj= 25°C, unless otherwise specified

Table 2 Maximum ratings

Values ) o

Parameter Symb|— Unit |Note / Test Condition

ol Min. Typ. |Max.
Continuous drain current? Ip ; 30 A Tc=25<C
Pulsed drain current? Ip,puise |- - 90 A Tc=25<T

. Tc=25°C,VDD=50V, L=10mH,
Avalanche energy, single pulse Eas |- - 1216 M) |RG=250
Auvalanche current, single pulse IaR - - 10.9 A Tc=25°C,VDD=50V,L=10mH,
RG=25Q

MOSFET dv/dt ruggedness dv/dt |- - 36.2 V/Ins [Vps=0...400V
Gate source voltage (static) Ves [-20 - 20 \% static;
Gate source voltage (dynamic) Ves [-30 - 30 \% AC (f>1 Hz)
Power dissipation(T0247) Pot |- - 2778 |W Tc=25°C
Power dissipation (TO220F) Pot |- - 36.5 w Tc=25°C
Storage temperature Tsg |-55 - 150 T
Operating junction temperature T; -55 - 150 <
Soldering Temperature

T 260 <
Distance of 1.6mm from case for 10s -

. Vps=400V, lsp<= Ip, Ti=25<C
3) - - ’ y 1]

Reverse diode dv/dt dv/dt 50 V/ns see table 8

Y'Limited by Tjma. Maximum Duty Cycle D = 0.50
2 Pulse width tp limited by Tjmax
¥ |dentical low side and high side switch with identical Re
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2 Thermal characteristics

Table 3 Thermal characteristics (TO220F)

Values ) o
Parameter Symbol - Unit |Note/ Test Condition
Min. |Typ.|Max.
Thermal resistance, junction |- case Riic |- - 34 |TIW |-
Thermal resistance, junction |- ambientl Rua |- - 62 | C/W |device on PCB, minimal footprint

Thermal characteristics (TO247,TOLL,TO263)

Values i .
Parameter Symbol - Unit |Note / Test Condition
Min. |Typ. [Max.

Thermal resistance, junction |- case R |- - 0.45 |TIW |-

Thermal resistance, junction |-ambientl Ruia |- - 57 <C/W |device on PCB, minimal footprint
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3 Electrical characteristics
at T=25°C, unless otherwise specified

Table 4 Static characteristics

Values ) -
Parameter Symbol - Unit |Note/ Test Condition
Min. |Typ. |Max.
Drain-source breakdown voltage V(er)DSS 655 - - \ Ves=0V, Ip=250uA
Gate threshold voltage V(es)tn 3 5 \Y Vbs=Vas, Ib=250uA
Zero gate voltage drain current Ipss . ) 2 UA  |Vbs=650V, Ves=0V, Tj=25°C
Gate-source leakage current less - - +/_100|hA Ves=+/-30V, Vps=0V
Drain-source on-state resistance Roson) - 0.105 10.120 @ Ves=10V, Ib=14A, T=25°C
Gate resistance (Intrinsic) R - 126 |- Q f=1MHz, open drain
Transconductance Gfs 29.2 S Vbs=20V, Ib=15A
Table 5 Dynamic characteristics
Values ) -
Parameter Symbol - Unit |Note / Test Condition
Min. |Typ. [Max.
Input capacitance Ciss - 2657 |- pF  |Ves=0V, Vbs=100V, f=1MHz
Output capacitance Coss - 89 - pF  |Ves=0V, Vbs=100V, f=1MHz
Reverse transfer capacitance Crss - 2 - pF  |Ves=0V, Vbs=100V, f=1MHz
. Vop=400V,Ves=10V,|p=19A,
Turn-on delay time taon) - 296 |- ns Re=20: see table 9
L. Vpp=400V,Ves=10V,|p=19A,
Rise time tr - 31.3 |- NS |R.=20:see table 9
. Vpp=400V,Ves=10V,|p=19A,
Turn-off delay time tacof) - 946 |- ns Re=2Q): see table 9
. Vpp=400V,Ves=10V,|p=19A,
Fall time tr - 9.1 - NS |Re=2Q:see table 9
Table 6 Gate charge characteristics
Values ) o
Parameter Symbol - Unit |Note / Test Condition
Min. |Typ. [Max.
Gate to source charge Qgs - 15 - nC |Vop=400V, Ip=19A, Ves=0 to 10V
Gate to drain charge Qg - 20.2 |- nC |Vbp=400V, Ib=19A, Ves=0 to 10V
Gate charge total Qg - 554 |- nC |Vop=400V, Ip=19A, Vss=0 to 10V
Gate plateau voltage Vplateau - 5.9 - \% Vop=400V, [p=19A, Ves=0 to 10V
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Table 7 Reverse diode characteristic

Values ) o
Parameter Symbol — Unit |Note / Test Condition
Min. |Typ. |Max.

Diode forward voltage Vsp - 0.67 |- V Ves=0V, Ir=1A, Tj=25°C
Reverse recovery time % - 136.7 |- ns VrR=400V, [r=17A,dir/dt=100A/us; see table 8
Reverse recovery charge Qn - 0.741 |- uC |Vr=400V, Ir=17A,dir/dt=100A/ps; see table 8

>

Peak reverse recovery current lrrm - 10.28 VrR=400V, [r=17A,dir/dt=100A/us; see table 8
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4  Electrical characteristics diagram

Diagram 1: Typ. output characteristics Diagram 2: Typ. Coss stored energy
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Diagram 3: Typ. transfer characteristics Diagram 4: Typ. gate charge
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Diagram 5: Drain-source breakdown voltage Diagram 6: Typ. capacitances
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Diagram7:Typ. On-Resistance vs. Junction Temperature

Diagram 8: Safe operating area Tc=25 °C,
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Diagram 9: Typ. Power Dissipation

Diagram 10: Max. transient thermal impedance
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Diagram 11: Forward characteristics of reverse diode Diagram 12: Typ. Drain-source on-state resistance
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5 Test Circuits

Table 8 Diode characteristics
Test circuit for diode characteristics Diode recovery waveform
4 diy/di
P 3 he=lg+1
Or=05+0¢
rﬂ
— f ‘ ;
N —— »
G —ZT10% 4 1
Ra2 < g 0% O "
— RRM 7 Sdidde
‘ A7 Varmn
L hd 0% /pay
()
N ¥
Re1= Re v
Table 9 Switching times
Switching times test circuit for inductive load Switching times waveform
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Table 10

Unclamped inductive load

Unclamped inductive load test circuit

Unclamped inductive waveform
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6 Package Outlines
A Symbol B =
- Min Nom Max
£ & Al A 4.8 5. 00 5.20
E] / Al 3.3 3.5 3.7
a A2 2,20 2. 40 2. 60
- ' f ¢ el b 1.00 1.2 1. 40
I i i === b1 2.0 3.10 3. 30
. 4 | 4 b2 1.90 2.10 2. 30
. 0.50 0.0 0. 70
1 1] . 5.25 5. 45 5. 65
?—__\ ’H | I E 15.2 15.7 16.2
T i bl oo - A2 El 10.2 10.7 11. 2
H 20. 8 21 91,2
1 o I HL 19.5 20.0 20. 3
el | i H2 4,00 4,20 1. 40
el ol © G 5.60 5. 80 600
DP 3.50 3.70 3. 90

Figure1: Outline PG-TO247(CD&HT)
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A c
D ]ﬁ F 3 (mm)
1 N B MIN MAX
®\ (=4
4 A 9.70 10.30
’(/ B 15.50 16.10
-\ B1 8.99 9.39
[«'a]
c 4.40 4.80
— Cl 2.15 255
(]
D 2.50 2.90
| E 0.70 0.90
F 0.40 0.60
- G
G 1.12 1.42
C1 H 3.40 3.80
A | 1 | L 126 13.6
234 274
E Q 3.15 3.55
F 3P 3.00 3.30

Figure2: Outline PG-TO220F(HT)
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S COMMON
Y
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[ 1 | pz| 320 3.30 340
QG \— Maold flash area D3 715
o | o E3 D4 3.50
i !/\ i D5 3.26
@ O c | Lo 120 1.30
T I J ] ] ’ o E | 980 9.90 10.00
c | f EL| 740 750 760
e _||._b4 [ IR 0.40 050
‘$| @l | | | B3 .50
ccc C|A|B E4 9.46
8x b & ddd@‘ClA[Bl 1| 1150 1168 1185
cee|C| HI| 655 655 615
K| 408 418 428
L| Lo 1.90 210
[ 070 0.00
L2 030 0.60 0.70
Detail "A" L3 Lo 120 130
2] 0.0 0.23 0.33
/ P | 285 3.00 315
3 a8 10" REF
égmgumgﬁ@iﬂ! aaa 020
cce 0.20
dad 0.25
eee 0.200

Figure3: Outline PG-TOLL(JQ)
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Figure4: Outline PG-TO263(HC)
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Revision History

Revision |Date Subjects (major changes since last revision)

1.0 2020-09-15 |Release version

1.1 2022-06-18 |Updated TO247 POD to CD

1.2 2022-12-23 |Updated Ciss/Coss/Crss&Trr/Qrr/Irrm, and added electrical characteristics diagram
1.3 2023-04-26 |Added TO220F package

1.4 2023-08-22 |Added TOLL-8L package

1.5 2023-08-31 |Added Gfs

1.6 2023-10-18 |Added TO263 package




