>

N V438 3o A 37 %08 i85 N-CHANNEL MOSFET

HW2N65

EE 2% MAIN CHARACTERISTICS

Ip 2A ;
Vbss 650V
Roson) (Ves=10V) 4.5Q (typ.) Y
QG 7.7nC 12 & / .
1,04 To-220FT ° oAk 2 IPAK
5 g
Fi& APPLICATIONS 2
® AT IS HLIE ® High efficiency switch mode power supplies
® HiFHRA ® Electronic lamp ballasts based on half bridge 1 ‘
® LED HiJF ® LED power supplies
3
P At FEATURES
® {ICHHH A Ay ® Low gate charge 1 Gate
® ik Crss (L% {H 10pF) ® |ow Crss(typical 10pF) 2 Drain
® JFICH R ® Fast switching 3 Source
® 100% %5 jif ik ® 100% avalanche tested
® =Pt dv/dt g ® |Improved dv/dt capability
® ROHS 7=/ ® RoHS product
T #/5 5 ORDER MESSAGE
RS Eid EET KN f.5¢ A
Order codes Marking Package Halogen Free Packaging Device Weight
HW2N65F HW2N65F TO-220FT % NO %45 Tube 2.2g(typ)
HW2N65I HW2NB5I IPAK £ YES %% Tube 0.35g(typ)
HW2N65D HW2N65D DPAK 7 YES 4% Tube 0.3g(typ)
\/ NS 7 AT T
QU BliEl AT A
ffAs: 201503A GUANGZHOU SINO-MICRO ELECTRONICS CO.,Ltd 1




HW2NG65

#4551 {E ABSOLUTE RATINGS (Tc=25°C,unless otherwise specified)

H1H ‘
= Gine) Ratings LA
Parameter Symbol Unit
IPAK DPAK TO-220FT
ol — JB o 5 R
Drain-Source Breakdown Voltage Voss 650 v
ML Tc=25C | 2 A
Continuous Drain Current Tc=100°C P 1" A
TRk R G 1D | g4 A
Drain Current pulsed (note 1) oM '
de v AR PR S
Gate-Source Voltage Vass +30 v
Bk i ReE FE 2) E 145 o
Single Pulsed Avalanche Energy (note 2) AS
HETHREE GED £ 20 o
Repetitive Avalanche Current (note 1) AR
TR SRR e K R R AR A (VE 3D dv/dt 45 Vins
Peak Diode Recovery dv/dt (note 3) '
FEBLTH R Tc=25C 88.7 85.5 16.7 W
L Po
Total Power Dissipation Derate above 25°C 0.71 0.68 0.13 W/'C
A .
Operating Junction Temperature Ty 150 ¢
g JEL
Z?ﬁ%kmﬂ% TsTo -55~+150 e
Storage Temperature
PRI .
Maximum Temperature for Soldering Leads Tt 300 c
* I FRLL Y A v 4 T PR 1
* Drain current is limited by junction temperature.
H 45 ELECTRICAL CHARACTERISTICS (T,=25°C,unless otherwise specified)
B gE| Gie) M A RAME | BAUE | RKE | B2
Parameter Symbol Test conditions Min Typ Max Unit
W7 &4tk Off Characteristics
e — Uk 7 U _ _
Drain-Source Breakdown Voltage BVbss 10=250pA, Ves=0V 650 i i v
it 57 IR LRI o=2500A
Breakldlown Voltage Temperature ABVpss/AT, referenced to 25°C - 0.81 - Vv/'C
Coefficient
JRVER R H R Vbs=650V,Ves=0V - - 1 A
. Ipss
Drain-Source leakage Current Vps=520V,Tc=125C - - 10 pA
MR U L O IE ) Forward Vps=0V,Ves=30V - - 100 | nA
Gate-Source less
leakage current J% 7] Reverse Vps=0V,Vgs=-30V - - -100 nA
V v Ihp e ol AT T —
W) AR A B A H]
WAc: 201503A 2
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HW2NG65

=]
Parameter

el

(5]
Symbol

WA 2% A
Test conditions

e/ ME
Min

TR
Typ

SN i1

Max

<K (v2
Unit

FEAHRE On Characteristics

1 H
Gate Threshold Voltage

Vasth) Vbs=Vaes. Ib=250uA

FAS SaE
Static Drain-Source On-Resistance

Rps(on) Ves=10V,Ip=1A

4.5 5.6 Q

1E[M ¥ S

Forward Transconductance

gFs Vbs=40V,Ip=1A(note 4)

FA4¢ Dynamic Characteristics

LIPNGER S
Input capacitance

Ciss

i L
Output capacitance

231 -

Vps=25V,Ves=0V,

Coss f=1MHz

S I A L

Reverse transfer capacitance

28 - pF

Crss

10 -

FF=%¢: Switching Characteristics

S LR I A
Turn on delay time

taon)

ETtS A

Rise time

tr Vpp=325V,[p=2A,

IR T SIE S B[]

Turn off delay time

23 -

Re=250Q

tacorn) (note 4, 5)

T B 1]

Fall time

ns
12 -

tr

AR H A B
Total Gate Charge

Qe

M — I g

Gate-Source charge

7.7 -

VDs=52OV,|D=2A,

Qes Ves=10V

A — s L A

Gate-Drain charge

2.1 - nC

(note 4, 5)
Qcp

4.6 -

-k &% Source-Drain Diode Characteristics

1L ESE IR

Continuous Forward Current

Is

1E ) ik LR
Pulsed Forward Current

Ism

1E 1 s B

Forward Voltage

Vsp Ves=0V,Is=2A

S [ PR R I ]

Reverse recovery time

ter Ves=0V,Is=2A,

S [ PR LA

Reverse recovery charge

351 - ns

dle/dt=100A/us

Qr (note 4)

1.5 - uC

o~

JRA: 201503A
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HW2NG65

#4R¢E THERMAL CHARACTERISTICS

ICINE
A =) Max WA
Parameter Symbol Unit
IPAK DPAK TO-220FT
S| 0 FA n
Thermal Resistance,Junction to Case Ringec 141 1.46 .4 Cw
45 5B 1 BB o
Thermal Resistance,Junction to Ambient Ring-2) 90.6 86.6 50 CIw
T Notes:
1 Tk 9 5 e v 4 PR 1) 1:Pulse width limited by maximum junction temperature
2:1=72.5mH, 1,=24, V,,=50V, R=25Q, ftlsss 2:L=72.5mH, las=2A, Vpp=50V, Re=25 Q,Starting
i T,=25C T,=25C
3:1,<C2A, di/dt <100A/ s, V,,<SBV,, #LUAZHIR: 3:lsp <2A,di/dt <100A/us,Vop<BVpss, Starting
T=25C T=25C
4 kA ko 9 BE <300 w s, (H A HE<2% 4:Pulse Test:Pulse Width <300us,Duty Cycle<2%
5: A TAEIRE LR 5:Essentially independent of operating temperature
V v Ihh bV = AT T —
W7 ) WA A B A ]
kA 201503A 4
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RHIE 2 TYPICAL CHARACTERISTICS (curves)

drain current and gate voltage

4.0 7 - I TT T 111 8.0
Notes: VGS=7V,8Y,9V,10V '
3.5 + 1.250ps Pulse Test — From Bottom To Top °
2.7=25C g 70 -~
< 3.0 1 : g
§ 25 VGS=pV ,§ 6.0
= = VGS=10V
S 20 T e A =
£ VGE=5Y g
v
5 15 ‘ / L — . £ VGS=20V
o o. T p—
2 10 +——F1 ~ 3
2 30
0.5 4 VGS=4v &
P A7 o e Y O 20 ‘
00 10 30 50 70 90 11.0 130 150 17.0 19.0 015 20 25 30 35 40 45 50
VDS, Drain-To-Source Voltage(V) 1D, Drain Current(A)
. i Fig.4. On state current vs.
Fig.3. Gate charge characteristics Diode forward voltage
12
10
< 10
T
> DS=520v /
8 ¢ 3
© £ ; ;
92 4 s 3 . 3 .
8 014 - + e “Notes: :
= a  Fusd e ST VES=OVE TR
2 ) o : d / [’ ------ -2.250uS Pusle test: =
o] 0.01 r / r
0 2 4 6 8 0.0 0.2 0.4 0.6 0.8 1.0 1.2
Qg, Total Gate Charge (nC) VSD, Source To Drain Diode Forward Voltage(V)
Fig.5. Breakdown voltage variation vs. Fig.6. On resistance variation vs.
Junction temperation Junction temperature
12 25 :
o 20 /
] ) 1
£ g st f
°T> gg |
§§ NO® 15
2w H
5% | 88 1 ‘/
25 2e ot
a8 zs
at 09 0)8
3 ) 05 =
23 3 i
£ g
5 | a
& 08 90
99 45 w0 & 30 55 80 405 130 485 80 70 45 20 5 30 55 80 105 130 155 180
TJ Junction Temperture (C) TJ Junction Temperture (C)

QU MBI AT LA
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HW2NG65

Fig.7. Maximum safe operating
area(TO-220FT)

Fig.8. Transient thermal response
curve(TO-220FT)

Frm R R
Operation In This Area

VDS,Drain-Source Voltage(V)

—Is Limited By Roso
NELESEE
< 104 L LIINING L
= e s \\ i
c
g // - 5
=
o
£
© .
5 10 1 L
o 50, 1
- Notes: i NG
] \\ i
§5.42.Tj=150°C .
) { i : i3.Single Pulse
107 — |- ;
10° 10’ 10° 10°

10' L i il S EEY
A S B B R N RS FEEE 2
w0 e

10° i '/./.ﬁ -

N\

33 ._‘Notes: 3
i 1. Tj-Tc=Pom*Zéjc(t)
actor D=T1/T2:::

n

Zsje(t), Thermal Impedance ('C/W)

T1,Squre Wave Pusle Duration(Sec)

Fig.9. Maximum safe operating area(IPAK)

Fig.10. Transient thermal response
curve(IPAK)

10' T g
Operation In This Are 210
Is Limited By R 8
......... A : gty Kot SR (o e Pl bl e S b AR a0 ekt c
— P g
<< | ¢ S S N [ S S 4 1 | L S| IR ) O 1 12
< SR
‘= /i Qb \ P 3
g Nl NN Ew
S5 10 : — 6jc(t)
o "V T PSSR . L L .. e o e P G oy . 7 7.9 I D=T1
= : Ao ks N £ AT
©
= [
[ N 00 0 [ (011 — T 'Notes:,,..\ ':
1.Tc=25C T
....................................... o Ti500C Nt S
3.Single Pulse N
10.< H H ‘]l 1 ! H
10’ 10' 10 10° 10° 10° 10" 10” 10 10" 10°
VDS, Drain-Source Voltage(V) T1,Squre Wave Pusle Duration(Sec)
Fig.11. Maximum safe operating Fig.12. Transient thermal response
area(DPAK) curve(DPAK)
10' 17— g
Opera'tion‘ln This Area 3
Is Limited By Redor...|..... Py
| (5]
x oS
=1 | 8
o NAL E
5 10 o =
[&) ©
£ R £
8 il i 2
a b L L
T N[ £
"""""""" 2.Tj=150°C I 11T >
3.Single Pulse \ N
10" - ; ,l - ———r . . — : . : .
10° 10' 10° 10° 10" 10° 10" 107 107 10" 10°
VDS, Drain-Source Voltage(V) T1,Squre Wave Pusle Duration(Sec)
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Fig.13. Capacitance characteristics

10°
Cligs
(TIPSl
2 N e e
= l\ ______________________________________
)5 T - S O W RS VSO O I G
™ —
] L T Coss
10' ] Crss
0 100 200 300 400 500 600
Drain-Source Voltage., VDS(V)

Fig.14. Gate charge test circuit & waveform

/ Same type

as DUT

LL0AV A Iy

Charge

Fig.15. Switching time test circuit & waveform

\
VAN

R Vos 90% 1\ N
—\WW—
RGS VDS
o lED e 10% 10%
T — v, 10%/] 1
1oV % DUT taon, | |ty b | | &
o [ —— - o

QW ety A7)
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Fig.16. Unclamped inductive switching test circuit & waveform

4 N

.
- Eas= 5 Llas
—Vos
t
'—‘wLZ
/

Rg D.U.T L, // \\

*‘-/V\/"iﬂ lis —T- DD y \

520V-qp- / \

Tp‘ Y
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Fig.17. Peak diode recovery dv/dt test circuit & waveform

/ “ \
DUT - Vgs (DRIVER) 10V"
e
—
ls

&Y
T_rﬂ\" Is (DUT) / \ /di/d‘

Vps Irm

‘M
Rs :} _1 Voo ~ Diode reverse current
o — —
—_—

Diode recovery dv/dt

T ~JW—

A

5 Vps (DUT) \ 1 Ve Jvoo
*_dv/dt controlled by RG N
k *. Is controlled by pulse period TBody diode forward voltage droy

QU Ml AT A
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HW2NG65

MR~ PACKAGE MECHANICAL DATA

TO-220FT

IPAK

JRA: 201503A

3

O]

o O
faw

i

= %ﬁmt mm
D /s | &ME | ®=AE
Symbol Min Max
A 9.96 10.36
B 15.67 16.07
\g C 127 133
e j D 112 1.32
be o E 1.85 215
H = F 0.59 079
G 239 269
H 3.09 3.29
e[| = | 2.34 274
= J 45 49
. - K 2.61 2.91
. L 65 6.9
M 04 06
TO-220FT
A I
B * |
AL i
Bfrunit: mm
13 s | ®=ME | AR
E Symbol Min Max
Lol | e =) A 64 68
B 518 548
C 075 1.02
D 595 6.35
E 07 1
F 07 09
o 1o _.._..K— G 214 244
H 6.7 3
| 24 25
J 085 1.15
T K 041 061

IPAK

J IR RIOL A B2 v

GUANGZHOU SINO-MICRO ELECTRONICS CO.,Ltd
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HW2NG65

DPAK
B L
Bf7unit: mm

= —— — s | &/ME | AR
I Symbol Min Max

A 6.4 6.8

G 518 548

C 072 1.02

E l U : D 595 6.35
‘ ’ “ B 075 1.05

L - F 07 09
5 A G 214 244

L_J__.Iﬁ G B 24 3

I 21 25

| | | J 085 [ 115

’ l:l:l ET:' I:l:l \ K 0.41 061

| | |
DPAK
A s il g —
w) PHABTH A PR 2 ]
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