@ HCS20N65 N-CHANNEL MOSFET

FEATURES
® Low gate charge

@ Low Crss (typical 11pF)
e®Fast switching

® 100% avalanche tested
® Improved dv/dtcapability
@ RoHS product

APPLICATIONS

e High efficiency switch
mode power supplies

e Electronic lamp ballasts
based on half bridge

e LED power supplies

FEaEFE

® I B Fi

® 1[X Crss (JLHYH 11pF)

® JT i B

® 7 A e i IR
® =it dv/dt B

® RoHS 7= iy

Rig
® UK AL
® M THLA
® LED

FEEH MAIN CHARACTERISTICS

I 20A
Voss 650 V
Rdson Typ

(Vgs=10V) | Max 0.5Q
Qg-typ 45nC

B2 {E5 PRODUCT MESSAGE

T0-220

A 5 Model El 2 Marking 3t 3 Package
HCS20N65C HCS20N65C TO-220
HCS20N65D HCS20N65D TO-220F
HCS20N65S HCS20N65S TO-263
HCS20N65B HCS20N65B TO-262
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@ HCS20N65 N-CHANNEL MOSFET

@t AMEM ABSOLUTE RATINGS (Tc=257)

¥ M B
Parameter Symbol
¥ Unit
iRl — AR BE
W 650 W
Drain-Source Voltage oss
SR R S 0 5
Drain Current  -continuous
T=100C 125 A
7 JT;.Ib]'c%lH#aé HEEBHL (i 1) o 80 A
Drain Current — pulse (note 1)
T et 0EE B PR
W +30 W
(Gate-Source Voltage 88
i f.| i '|- j"E"' ':‘L-__l ) i
'F..L']CH PHEERE it 2) Eac 108 mJ
Single Pulsed Avalanche Energy (note 2)
T GE 1D
Avalanche Current (note 1) lhw 20 A
HEHMEER (D
o Exr 207 mJ
Repetitive Avalanche Energy (note 1)
“HRER MR R CBEELESE 33
s e T2 vt 50 Vins
Peak Diode Recovery dwdt (note 3)
'I:D 25°C 622 "
FEIhE © .
L -Derate
Power Dissipation
above 0.5 WirC
257T
e Eh S B AR
Operating and Storage Temperature Tyr Tem -55~—+150 C
Range
Sl e dm IR R T
Maximum Lead Temperature for T 300 T
Soldering Purposes

* 35 5% Pl S e o v 6 0L PR
*Drain current limited by maximum junction temperature
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@ HCS20N65 N-CHANNEL MOSFET

Reverse transfer capacitance

m E T = Ak Bh (AR B by
Parameter Symbol Tests conditions Min |Typ [Max| Units
=¥ Off —Characteristics
i — i s 5 e R
BV Ip=250pA, Vgs=0V 650 | - - W
Drain-Source Voltage pss  JoTeSHEA. Ves
i 5 B R IR R
ABYpes/A |Ip=250pA, referenced to
Breakdown Voltage Temperature [ 088 EDE'C v - |los| - |wte
Coefficient ’
_ e b e WVpe=B50V. Vas=0V,
T B e e - |- |10 pA
. lnss Te=25T
iZero Gate Voltage Drain Current -
WVpe=520V, T=125T - - [100| pA
L o] A R il e
Gate-body leakage current, lzssr WVoe=0V, Vg =30V - - 100 nA
forward
I o) i s e L 3
Gate-body leakage current, lassn Wos=0V, Vg =-30V - - |-100] nA
reverse
B #¥4E On-Characteristics
MR
\ WVps =Vas, Ip=250pA 3.0 - |50 WV
Gate Threshold Voltage esun ps = Ves, In=2S0H
s Sl
Static Drain-Source Rosony  Mes =10V, Ip=10A - |044|05| O
Orn-Resistance
Zh#4¥4& Dynamic Characteristics
i A EHL %R
PARE Cies - |2550|4000| pF
Input capacitance
" e u’Ds=25‘u',
i i FL o N =0V 250 F
Output capacitance o= 68~ =7 P
e f=1.0MH;
o [ 2 A B 55
[ [ 17 iy B2 Co ) 11 pF
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@ HCS20N65 N-CHANNEL MOSFET

41 ELECTRICAL CHARACTERISTICS

FF 4% Switching Characteristics
Gk R 1] Turn-On delay time its(on) Wpp=300V,1p=204,Rz=250 - | 56 |128| ns
F 7} ] Turn-On rise time I, (note 4, 5) - [140)270| ns
ik iR ] Turn-Off delay time Its(off) - | 80 |350| ns
F B0 (0] Turn-Off Fall time it - | 50 |120| ns
i £ e 77 L &t Total Gate Charge Qq Vps =520V , - |45 |80 | nC
i —ilii #1757 Gate-Source charge Qlgs Ib=20A - |15.0( - | nC
i — I P E R S e [ Drain-Source Diode Characteristics and Maximum Ratings
1E ol d ok EE 4 R
Maximum Continuous Drain Is - - 20| A
tSource Diode Forward Current
1E o] e 2 Tk b el
Maximum Pulsed Drain-Source I - - | BO| A
Diode Forward Current
iE i) i [
Drain-Source Diode Forward Vap Ves=0V, l=204 - - |1.45] WV
Moltage
Fz (o]t & ) [
[z (i3] 4 B Bk () . L - lesol| - ns
Feverse recovery time WVes=0V, ls=20A
Fa i bl o B TR dig/dt=100A/us note 4
2 1) P B e Q. F us ) - leal - | ue
Reverse recovery charge
#4544 THERMAL CHARACTERISTIC
BX
% B B8 e L
Parameter Symbol | Unit
ek ) A 2 )
EHERH I-'H . Rihg<) 201 CAN
Thermal Resistance, Junction to Case
5 R T 4 EH
R 39.7 TN
Thermal Resistance, Jundtion to Ambient neA
iR Motes:

Ao BR O p O R P

2: 1=0.5mH, las=20A, Voo=50V, Re=25 0.8

il T=25T

3: ey 59.5A.di/dt S300A/ps VDDSBVpss, &
T=25T

4. BReb@t: Bk RIES300us, 57 2%

5. RS TIEREEX

o |
"’!Ill‘-irim

1: Pulse width limited by maximum junction
temperature

2: L=0.5mH, las=20A, Voo=50V, Re=25 (1, Starting
T=25T

3: lsp =9.5A difdt s300A/ps, VDD=BVoss, Starting
T=25T

4: Pulse Test: Pulse Width £300ps,Duty Cycles2%

5: Essentially independent of operating temperature
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@ HCS20N65 N-CHANNEL MOSFET

$5{Efi%k ELECTRICAL CHARACTERISTICS (curves)

[ On-Region Characteristics | | Transfer Characteristics
I
{A) Vige=9,10¥
40 G3 70
60
36 — Vas=8Y |
30 Vot = 50
25 E 40 / e === ==
20 / - 30 /
15 | -
l /f"'" -
10 10 T,=150°C ’?
y £) =g
5 Viggs=6V — o L
0 ] | o 2 4 6 8 10
0 5 10 15 20 25 vos(v) Vs - Gate-lo-Source (V)
On-Resistance Variation vs. Body Diode Forward Voltage Variation
Drain Current and Gate Voltage vs. Source Current and Temperature
or
il - HTH
0. % /"f |
g s vi=10 g’
= 3 =
§ o T 5
'3 =} I
o W L= % 1507 v
[F] l T 251 MNote
ote - =251 ] & 1.V
jjnm T . , . et
o e 4 B B W0 12 14 & 1 W 1 02 03 04 05 06 AF 08 a8 10 11 1F 12 14
I 14] V.o Source-Drain voltage(v]
[ capacitance Characteristics | |  Gate Charge Characteristics |
10000 12
1000 —
B =
? 100 ,E'" 8
: :
E w0 E -
S :
1 E a
o1 g 2
Dirain to Source Voltage[V] o

1d il a0 Aan 50

Og Toltal Gate Charge[nC]
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() HCS20NB5 N-CHANNEL MOSFET

$5{Fdhek ELECTRICAL CHARACTERISTICS (curves)

Breakdown Voltage Variation On-Resistance Variation
vs. Temperature vs. Temperature
) Jf_' s
= - = a0
E ] = pd
E ,,,.--'" Lﬁ a5 =
=ﬁ 10 E . ,/
& 3 . =
// n:i J{___,/
o 71“‘?:*“:0” L) = Notes;
ziiluiszﬂ:iw. 05 ] ; ;.:.-;..1_5;&'-.1'
= = - . Ty 50 Lri] o . . [E:I_] 76 4] 128 183
Maximum Drain Current Maximum Safe Operating Area
vs. Case Temperature

a0, T

[
A

-]
i

Current [A]
{|
f
A
"\

I,, Drain

i
=]

25 S0 125 150

5 0
T‘_ Cose Tempemiures [T ]

Al
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@ HCS20N65 N-CHANNEL MOSFET

$${Ef%k ELECTRICAL CHARACTERISTICS (curves)

Transient Thermal Response Curve

1 -
Duty Cycle - Descending Order
'I.:{‘ -/—/
% el
g 01 -
L 7 =L TLTL
o 1
| A Lk
3 0.02 o —e
k= /D‘Df Notes
74
1. Duty Factor . D=t /tz
[/ Single Puise 2. Tou = Te =Pou * Zac(t)
0.01 :
1.00E-04 1.00E-03 1.00E-02 1.00E-01 1.00E+00 1.00E+01

Rectangular Pulse Duration [sec]
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@ HCS20N65 N-CHANNEL MOSFET

SMZR~+ PACKAGE MECHANICAL DATA

0

B AL Unit : mm
1%

symbol | MIN | MAX
A 440 | 480
B 1.10 1.40
b 0.70 | 0.95
C 028 | 048
c1 032 | 0.52
D 1445 | 16.00
D2 8.20 9.20
E 960 | 1040
e 239 | 269
F 120 | 135
13.05 | 14.05
L2 3.70 | 3.90
Q 2.40 3.00
Q1 2.20 2.90
P 3.50 | 4.00
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@ HCS20N65 N-CHANNEL MOSFET

M. 7 PACKAGE MECHANICAL DATA

TO-220F B A7 Unit : mm
Package Dimension TO-220F
P _— ni
} i |
TPl
L] L
i
! - "‘.'
e T

L mm

Symbol Min Max Symbol Min | Max
A 9.96 10.36 D 2.54
Al 7.00 D1 115 1.35
A2 308 328 D2 0.70 090
A3 925 9 65 D3 028 048
Bl 15.70 16.10 E 234 274
B2 4.50 4 .90 El 0.70
B3 620 6 80 1.0=45"
c 320 340 E3 0.36 0.65
C1 1520 1600 E4 2.55 2.95
Cc2 9.75 10.15 al/f) 3o°
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@ HCS20N65 N-CHANNEL MOSFET

SME R~ PACKAGE MECHANICAL DATA

TO-263

VRS-
i T
——

1

=

g -

B £ Unit : mm

= WIN M
_JJ: A 130 480
[ Al 112 142
A 25 284
=] 067 e
c 0.2% 0.52
] B4 | 90
E 650 1046
® 7 BRBBC
] 00 | Eo00
— Hz 1.12 145
TR 150 30
| 145 1.m

W Tir REEL
o % R
| ©000000000000000
o) O (@) @ €,
| |
| | B
T |
| | i
w i
| | | o
Al _ ki
EER [UN]T:mn )
HEn L F F 1
S T ] I I i [ B
gl Bl i [
i I ] i L 380,108
Ry B Bl E e
L -. —1
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@ HCS20N65 N-CHANNEL MOSFET

SME R~ PACKAGE MECHANICAL DATA

TO-262

AT Unit: mm|
e
thI;ﬂl MIN | MAX
A 440| 490
B 1.10|  1.40
b 070| 0.95
c 030] 0.60
c1 033]| 063
D2 820 9.20
¢ E 9.60 | 10.50
e 239| 269
cl F 1.20 1.35
L 13.11| 14.61
L2 355| 4.05
Q 1.10 1.40
Q1 265| 2.85
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HT

HCS20N65 N-CHANNEL MOSFET

i3 ¢ 0]

1R T 4 st T BR 24 7 007 4 4
HERIRERE, TiomH R, 1T
it 5 AR K.

2 MEERHEIANE AT Mk, W BERE S 2]
EN: 3

3. 15 B TH IR A Sl R 4 0 i K
WUEE, & YL A A .

NOTE
1. Shenzhen Huatianwei Electronics co., Ltd
sales its product either through direct sales
or sales agent , thus, for customers, when
ordering . please check with our company.
We strongly recommend customers check
carefully on the trademark when buying our
product, if there is any question, please don't
be hesitate to contact us.
3. Please do not exceed the absolute maximum
ratings of the device when circuit designing.

4. Shenzhen Huatianwei Electronics co., Ltd
4 A A i B AATF A bt reserves the right to make changes in this
specification sheet and is subject to change
without prior notice.
AAER ONTACT
YR gETEHRAS HENZHEN HUATIANWEI ELECTRONICS CO.,

svml il 1A PRI R e A A
faAL48R34E

[ i%: 86-T55-82047720
[ btk www.hiwdz.com.cn
[l §: grf@htwdz.com.cn

LTD.

ADD: Floor 3,Building A14,Qinghu Power park,
Qinghu Silicon Valley,Longhua,
Shenzhen,China

TEL: 86-755-82047720
|Web Site: www.htwdz.com.cn
lE#E: grf@htwdz.com.cn
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