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Semiconductor

MOSFET Silicon N-Channel MOS

1. Applications

@

Single-ended flyback or two-transistor forward topologies.
PC power, PD Adaptor, LCD & PDP TV and LED lighting.

2. Features

Low drain-source on-resistance: RDS(ON) = 39mQ (typ.)

Easy to control Gate switching

Enhancement mode: Vth =3.2t0 4.5V /
b RoHS
Table 1 Key Performance Parameters
Parameter Value Unit
Vs @ Tjmax 700 \%
I:2DS(on),mao< 46 mQ
Qg,typ 111 nC
Io pulse 236 A
Body diode dv/dt 50 Vins
3. Packaging and Internal Circuit
Part Name Package Marking
ASWG65R046EFD TO247-3L ASW65R046EFD
ASQ65R046EFD TO247-4L ASQ65R046EFD
ASR65R046EFD TOLL-8L ASRG65R046EFD
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1 Maximum ratings
at Tj= 25°C, unless otherwise specified

Table 2 Maximum ratings

Values ] o
Parameter Symbol - Unit [Note/ Test Condition
Min. |Typ. |Max.
Continuous drain current? ) . 59 A Tc=25<C
Pulsed drain current? Io,puise - - 236 A Tc=25<C
Avalanche energy, single pulse Eas - - 414 mJ | Tc=25°C,VDD=50V, lav=9.1A,
L=10mH, RG=25Q
Avalanche current, single pulse lar - - 9.1 A Tc=25°C,vDD=50V, L=10mH,
RG=25Q
MOSFET dv/dt ruggedness dv/dt - - 50 Vins |Vps=0...400V
Gate source voltage (static) Ves -20 - 20 \Y/ static;
Gate source voltage (dynamic) Vas -30 - 30 \Y/ AC (f>1 Hz)
Power dissipation Prot - - 347 W Tc=25°C
Storage temperature Tsig -55 - 150 <
Operating junction temperature T; -55 - 150 T
S(?Idermg Temperature T 260 <
Distance of 1.6mm from case for 10s
Reverse diode dv/dt3) dv/dt - - 15 |Vins }I_/_Dgggc-:--“oov: ISD<=58A,
J:

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

Thermal characteristics

Values i -
Parameter Symbol - Unit [Note/ Test Condition
Min. |Typ. |Max.
Thermal resistance, junction - case Rinic - - 0.36 <T/W |-
Thermal resistance, junction - ambient |Ria - - 46.2 <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 ) o
Parameter Symbol : Unit |Note / Test Condition
Min. |[Typ. [|Max.
Drain-source breakdown voltage V(er)pss 650 - - \% Ves=0V, Ip=250uA
Gate threshold voltage V(es)th 3.2 3.9 4.5 Vv Vps=Vas, Ib=250uA
Zero gate voltage drain current loss i i 3 uA  Vos=650V, Ves=0V, Tj=25°C
Gate-source leakage current less - - 100 |pA Ves=30V, Vps=0V
Drain-source on-state resistance Ros(on) - 39 46 mQ | Ves=10V, 10=29.4A, Tj=25°C
Gate resistance (Intrinsic) Rac - 35 - Q f=1MHz, open drain
Table 5 Dynamic characteristics
Values ] o
Parameter Symbol : Unit |Note / Test Condition
Min. |[Typ. [|Max.
Input capacitance Ciss - 5309 |- pF  |[Ves=0V, Vbs=100V, f=1MHz
Output capacitance Coss - 101.8 |- pF Ves=0V, Vbs=100V, f=1MHz
Reverse transfer capacitance Ciss - 10.73 |- pF Ves=0V, Vbs=100, f=1MHz
. Vpp=400V,Ves=13V,1p=44.2A
Turn-on delay time t - - ns ' '
y d(on) 14.4 Re=1.8Q
= V, =13V, =44.
Rise time t i 351 |- ns Vpop=400V,Ves Ip=44.2A,
Rc=1.8Q
. Vpp=400V,Ves=13V,1p=44.2A
Turn-off delay time t - - ns ' '
Y en 86.2 Re=1.8Q
. = Ves=13V,Ip=44.
Fall time N i 6.4 i ns Vbop=400V,Ves Ip=44.2A,
Rc=1.8Q
Table 6 Gate charge characteristics
Values ] o
Parameter Symbol - Unit |Note / Test Condition
Min. |Typ. [Max.
Gate to source charge Qgs - 28.0 |- nC |Vbp=480V, Ib=44.2A, Ves=0 to 10V
Gate to drain charge Qg - 48.3 |- nC |Vop=480V, I1b=44.2A, Ves=0 to 10V
Gate charge total Qg - 111 - nC |Vbp=480V, Ib=44.2A, Ves=0 to 10V
Gate plateau voltage Vplateau - 6.18 |- \Y Vop=480V, [pb=44.2A, Ves=0 to 10V
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Table 7 Reverse diode characteristics

Values ) o
Parameter Symbol - Unit |Note / Test Condition
Min. |[Typ. [|Max.
Diode forward voltage Vsp - 0.65 |- V Ves=0V, Ir=1A, Tj=25°C
Reverse recovery time t ) ns Vr=400V, Ir=44.2A,
y " 168.9 dir/dt=100A/ps
- VrR=400V, [r=44.2A,
Reverse recovery charge Qn 144 | uC dir/dt=100A/uis
- VrR=400V, |r=44.2A,
Peak reverse recovery current lrim 15.67 A dir/dt=100A/yis
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4  Electrical characteristics diagram

Diagram 1: Typ. Output characteristics Diagram 2: Typ. transfer characteristics
200 200 I I I
VDS = 10V
VGSELOV T=25C
150 150
—_ o
Z VGS=8V
5 =
E 10 4 NGS=7V g 10 /
5
50 50 Tl =150°C _
VGS=6V /7
1] o
4] 3 10 15 20 Q 1 2 3 4 5 L] 7 3 9 10
VDS Drain to source voltage(V) VGS(V)
Io=f(Vps);Ti=25 °C; parameter: Vgs ID=f(VGS); VDS=10V; parameter:Tj
Diagram 3: Typ. On-Resistance vs. ID Diagram 4: Typ. Rdson — Junction Temperature
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A0
Rosen=f(Ip); T=25°C; parameter:Ves=10V Rdgom:f(Ti);Vqs=1diV/I§§29’ﬂAf
Diagram 5: Typ. Body-Diode Characteristics Diagram 6: Typ. Capacitance vs. Vds
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VGs=0V
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vsD(V) VDS Drain to source voltage(V)
le=f(Vos);parameter: Tj C=f(Vbs);Ves=0V; f=1MHz
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Diagram 7: Typ. Drain-source breakdown voltage Diagram 8: Typ. Threshold voltage
875.00 >00
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Ti(C) T (C)
Veross)=f(Ti); Ib=10mA S \Mh=F(Tc):
Diagram 9: Typ. Gate charge Diagram 10: Typ.sMaximum Safe Operating Area
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Single Pulse
0 0.01 : e
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Qg(nC) Vs (V)
Vas=f(Qqate);10=50A pulsed; parameter: Voo Io=f(Vbs); Tc=25 °C; D=0; parameter tp
Diagram 11: Typ. Power Dissipation Diagram 12: Typ. Drain_Current De-rating
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Diagram 13: Typ. Coss stored energy Diagram 14: Typ. Max. transient thermal impedance
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ASWG65R046EFD, ASQ65R046EFD, ASR65R046EFD

NANHI

Semiconductor

5 Test Circuits

Diode recovery waveform

Table 8 Diode characteristics
Test circuit for diode characteristics
Ip e
Res ¢
d
_ VDS = - —
Re2 -
4
l Ra1= Ra

i A

, dipddi
- fe=lg+l
Or=05+0¢
F"
fs ;
—t —— -
= —— »
N 0% Ly |
I QS;_} QF .
RRM 7 ~ di, /dt ;
7 RAM
hd 0% /pay

Table 9 Switching times

Switching times test circuit for inductive load

Switching times waveform

S
¢
C
X VQS = =
r———O
Ves
L=
/‘\ 4

<L

Table 10 Unclamped inductive load

Unclamped inductive load test circuit

Unclamped inductive waveform
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6 Package Outlines

540
15810.1 2401 |
. |
=2
gm R
Ie) .
| | 3 |
N | LT 244010 ¥ |
& e I |
2 |
| ) §
| 54360015 D640 |




ASWG65R046EFD, ASQ65R046EFD, ASR65R046EFD I\N H I

Semiconductor

L (mm)
WHE MIN MAX
A 15.80 16.00
B 20.90 2110
C C 4.90 5.10
A D %., D 1.90 2.10
~— E 1.10 1.30
— F 0.50 0.70
i—_:__ G2 1.10 130
2 | 0 G3 118 138
8|y o H 4.18 4.38
. = e ! 230 250
A | J 9.65 9.85
$ K 5.54 5.74
L L 19.80 20.20
I M 4.50 4.70
N 234 2.74
$ P 3.40 3.60
] 4.232 4.432
F R 4.88 528

Outline PG-TO247-4L(HT)
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S COMMON
A
Al E m M MILLIMETER
bj bl - EI E MIN.  |NOMIMNAL MAX.
- A1 220 230 740
[B] |bo __ i b | 0.70 080|090
i — bl | 970 0.80 9.00
> — 2| 036 045 033
E b3 | 005 0.100 /
E2 b | 0.0 0.40 050
— | ol b3 L0 1.0 130
o = E4 b6 | 3.00 30 120
ol vl c | 040 0.50 0160
T a I:I I:l a A D[ 0% 1038 10.55
DI| 1098 1108 1L18
T — | \_ D] 320 3.30 340
QO Mold flash area D3 7.15
b ~ E3 D4 3.59
— L 3 D3 3.26
o i H H H H H a ] e | L0 1.20 130
LTI LI LI] { 3}_ — E| 980 9.90 10.00
c ‘ ‘ f El| 740 750 7.60
e _||.b4 B2 0.4 0.40 0.50
|$| @‘ l | | E3 8.50
CcCcC Cl|A|B E4 .46
8x b & ddd@|C|A|B| H| 1150 11.68 1185
eee@|C] HI| 655 6.65 6.5
K| 408 ERE] 428
B .60 1.00 210
LI| 050 0.70 .00
L2| os0 0.60 0.70
Detail "A” L3| 100 1.20 130
/o La| 013 0.23 033
/ F 785 3.00 315
éﬁ]ﬁ]ﬁ]ﬂ ; A
aaa (.20
o coce 0.20
ddd 0.5
eae .20

Outline PG-TOLL(JQ)
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Revision History

Revision |Date Subjects (major changes since last revision)

1.0 2023-11-13 |Preliminary version
11 2023-11-17 |Added TOLL package




