@ Hcsi2nes

N-CHANNEL MOSFET

FEATURES
® Low gate charge

e Low Crss (typical 23pF )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 (JLHY(H 23pF)
© JT i B

® 7 A e i IR
® =it dv/dt B

® RoHS 7= iy

Rig
® UK AL
® M THLA
® LED

FEEH MAIN CHARACTERISTICS

lo 12A
Voss 650 V
Rdson Typ

(Vgs=10V) | Max 0.78Q
Qg-typ 39nC

B2 {E5 PRODUCT MESSAGE

T0-220

A 5 Model El 2 Marking 3t 3 Package
HCS12N65C HCS12N65C TO-220
HCS12N65D HCS12N65D TO-220F
HCS12N65S HCS12N65S TO-263
HCS12N65B HCS12N65B TO-262
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@ HCS12N65 N-CHANNEL MOSFET

@3 APEM ABSOLUTE RATINGS (Tc=25T)

| M
B H ® 5 Value £r
Parameter Symbol
TO-220/263/262  |TO-220F Unit
74 .:’{fihéf-!i—fhjf £ L L s Voss a50 650 v
Drain-Source Voltage
e B S " " 8
Drain Current  -continuous T=100C 76 7 6 A
He A kbR R G D
AR o o " 45 A
Drain Current —pulse (note 1)
T e I EL R
| IH:|}1] L 1"-"1355 +30 vV
Gate-Source Voltage
R B AR G 2)
F. ik M RER o Ere 380 m
Single Pulsed Avalanche Energy (note 2)
= | E[;'j_"-: (i 1)
T R las 12 A
Avalanche Cumrent (note 1)
HEFHGEGER (ED
HE !J.!:']Lt.il{ i Ear 25 mJ
Repetitive Avalanche Current (note 1)
“HERMEERIBETAERE (D
FE .’{l P E i LR RS (i dvidt 45 Vine
Peak Diode Recovery dwdt (note 3)
'I:D— - 192.3 425 W
% ¢
. -Derate
Power Dissipation
above 1.53 0.34 WIC
257C
AR R AR
Operating and Storage Temperature Ty Tare -55~+1560 T
Range
gl £k f i I FE R
Maximum Lead Temperature for TL 300 T
Soldering Purposes
* % FEL ST 1 o e i R 1)
*Drain current limited by maximum junction temperature
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@ HCS12N65 N-CHANNEL MOSFET

b B % B N B (BB BK| B
Parameter Sjl'l‘l"lhﬂl Tests conditions Min Typ Max | Units
*A¥fE Off —Characteristics
iR — i B EL R
o BVoss  [l5=250uA, Vas=0V 650 | - | - | Vv

Drain-Source Voltage

i P ABVoss/A [I5=2500A, referenced to
Breakdown Voltage Temperature DSSTE JomesE, - |os| - |wrc

T 25T
Coefficient !

: iy e 1 e Vos=B650V Vae=0V,
R T e - o - 1] A

. Inss Te=25C
Zero Gate Voltage Drain Current -
Vpe=480V, T.=125T - - (10 pA
1 (o) e e e
Gate-body leakage current, lassr Vos=0V, Wgs=30V - - 100 nA
forward
Fz [ R e 3 e
Gate-body leakage current, laser Vos=0V, Vag=-30V - - |-100| na
reverse
iMA-¥{¢ On-Characteristics
PRI Vosgw  Vos=Vas. lp=250pA 30 | - |50 V

Gate Threshold Voltage

VGS =10V , ID=GJ&|

b5 - 071(0.78] Q
i 7 Sl B BH 10V =6A
Static Drain-Source Roaon 1;;_{ CP - 12418 0
On-Resistance v A
o - |185|25]| a
150°C
iE [ 5 3
Forward Transconductance Ors Vos = 40V, b=6A (note 4) | - 131 - S
Sh#¥ ¢ Dynamic Characteristics
it 4% e PEL :
Gate resistance Rg F=1.0MHz open drain 0.3 - | 4.0 Q
TGk
,r.:jmi:pac“am Coss 800 |1790 [2410| pF
it Vog=25V,
Output capacitance Coss Vae =0V, B0 | 175 | 229 | pF
=1.0MH
R I 4 g - ' ‘ o | 23 la1 | oF
Reverse transfer capacitance = P
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() HCS12N65 N-CHANNEL MOSFET

{51t ELECTRICAL CHARACTERISTICS

FF 2%4%#: Switching Characteristics

HEIR (] Turn-On delay time ts(on) Vop=325V,Ip=12A,Rz=250 - | 78 |102| ns
F F+ (1] Turn-On rise time I, (note 4, 5) - |133]175] ns
HE IR (] Turn-Off delay time its( off) - |233|305| ns
F B (8] Turn-Off Fall time its - {104 180! ns
i 1% e 47 2 Bt Total Gate Charge Qg Vps =520V , - |39 |52 | nC
i — i s 77 Gate-Source charge Qg Io=12A - |85]|20 | nC
#l — & f1. 77 Gate-Drain charge Qg Ves =10V (note 4, 5) - |20|50| nC
i — i MR e U@ Drain-Source Diode Characteristics and Maximum Ratings
L i) 5 K R 5 v
Maximum Continuous Drain lg - - 12 A
-Source Diode Forward Current
1 fes] e R Bk v e
Maximum Pulsed Drain-Source I - - |48 A
Diode Forward Current
IE i1 F B
Drain-Source Diode Forward Vap Vee=0V, le=12A - - 139 VW
Voltage
ez [es] ¥ 22 B ) | L, - la1sl900! ne
Reverse recovery time Vas=0V, I1s=12A
Iz b B Q. die/dt=100A/us  (note 4) _ |ass|10.0| uc
Reverse recovery charge
#&%51¢ THERMAL CHARACTERISTIC
" B % 8 o B &
Parameter Symbol Unit
TO-220/263/262 | TO-220F
S E|E A rI{JﬂH{ _ Rigc) 0.65 204 T
Thermal Resistance, Junction to Case
A rlfJﬁH{ | | Rnga) 62.5 62.5 TN
Thermal Resistance, Junction to Ambient
i Motes:
1 Bhieh o B oy £ 05 5 R R 1: Pulse width limited by maximum junction
2: L=11.2mH, las=12A, Vpo=50V, Re=25 0 &2 temperature
il T=257T 2: 1=11.2mH, las=12A, Vpo=50V, Re=25 (1, Starting
3: lsp $12A, dildt S300A/ps, VDDSBVoss, i i il T=25T
T=258T 3: lgp S12A, difdt s300A/ps VDD=BVpes, Starting
4: Bt BRebiEAfs300ps, 5a 2% T=25T
5. BEASTHERELE 4: Pulse Test: Pulse Width £300us Duty Cycle<2 %
5: Essentially independent of operating temperature
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@ HCS12N65 N-CHANNEL MOSFET

$5{Edhek ELECTRICAL CHARACTERISTICS (curves)

[ On-Region Characteristics | | Transfer Characteristics |

= e
e — _- _ ,’f : 7
—1 £ /T Jlest
-+ wT 71
1 / J/
"Notes™ | | | | f f
1 1. 250ps pulse test .|'|:I|l r'\I‘EZl‘I;f.us pulse tesl
2. Tg=asT )If f{ 2V =DV ‘
I 01 |
| - z s & [ 10
1“":!': M \JE? [‘I.I"l
On-Resistance Variation vs. Body Diode Forward Voltage Variation
Drain Current and Gate Voltage vs. Source Current and Temperature
o.98 { |l I
L4 ..-""
e ST “ 1] o
|
__ B o 4 +
= g o . i
E " ,/ g; ’,-’; 4 26 1
& z
d o P e
L=
am e W= 2 150 ' T
. [ I I N - - 1'12;35 pulsa test]|
f L 2 k=t
oL [ 111 / L1
¢ 2 4 6 4 W w W W W A 0T 02 03 04 05 06 07 0B 05 0 11 12 13 14
L A Vor M
[ Capacitance Characteristics | | Gate Charge Characteristics |
"1 T T ||| T 12
- Gy o, shorec |
S c t.ll'rcl i '~‘;.-:=“_W
- T | s V=300V ~
B pa . =, DR P s -5
~] ] - V== 120V AR
§ T I o e g‘ - o K Zal
£ >y -
2 8 Fi
5 iy =T ua:-4 j"'
- ., £ A
. H: | EE» l
SO i
I||| uf |||_ ]
W . Drar-Source Voltage [V] o o o ® 40

OFToIIaI Gate Charge [nC]
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@ HCS12N65 N-CHANNEL MOSFET

45fEfhEk ELECTRICAL CHARACTERISTICS (curves)

Breakdown Voltage Variation On-Resistance Variation
vs. Temperature vs. Temperature
f 11 '—"_' m
"] T z0
i. ol 1 il
2 = g il
n:E 10
L / Noles: Notes:
1. W O o 1. V=10
z.i |D-254i1p\ z. |__=li=..m
k) 50 = o 5 T T-:_j 75 00 125 180 - = = i<l ¥ b Ak
Gate Threshold Voltage Variation Single Pulsed Avalanche Energy
vs. Temperature Variation vs. Temperature
100 104 -
00 =3
[-F-] % oa
g ]
£ e o 07
(33 z
g 08
m 3
WES E '8
LY !
=] 0 75 100 125 180 a4 1 A nn o e o
Tic] ' TilT1
Maximum Safe Operating Area Maximum Drain Current
vs. Case Temperature
Cperation in This Avea ' u
) is Limited by R, 1
I 105 o
E ! m - e
-5 L ,I F | 1008 ELL L ~1
i) =- . e . L 8
a E,."_' S R a
5 Pt 10ms - £
it T T T oo T 5
L. AL - .
MNote S o=
| | 2Teif0 T =
i i 3 Single Pulse i
- bl et .
1w 10 o 10 = 5 L] mw = =
.., Crain-Siource Viottage [\ T, Came Terperaire [ 1]

Al
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@ HCS12N65 N-CHANNEL MOSFET

4${Efh2k ELECTRICAL CHARACTERISTICS (curves)

Transient Thermal Response Curve
For TO-220/263/262
@ 9
§ 3
8 [ _D=0.5
£ i = mmuRifill
= Ry g S
E 0.1 n.zl r_ e Motes:
g E=o0a4 - 1Zg 4cit)=0.5T /W Max
- = PR — e 2 Duty Factor, D=1q/ty
= F—o.05 = — =25 I T,m-Tc=Ppm”™ Za i)
. PR 5 - s == o 57
~NE R 5 =2 ) M P o) l 1
0.0 1 - 0.01 L~ Mo .
|rﬂ = s 1 i
—— i
i
AL
1E-§ 1E -4 1E -3 0.01 0.1 1 10

t, Square Wave Pulse Duration [sec]

ransient Thermal Response Curve

For TO-220F
S B 0 B [
] D=0.5
® ' =
2 EEEE =
2 e 0.2 = W -
(=] i = ot
@ L —— — L [
o == e =1 o
™ 11 L =t u et T MNotes
E | 0.05 11 ____L.--"___.//;’ 124 4clth=2.45% /W Max
|E 0.1 'Ion|2| L1 et - ;(;luly:ac;or.lit-;.luz -
T . J e " DM 8 JC
s FiEHmT— il
@ —
s . 0.01 —- |
™
[ = L]
- . Tty
/’f s )n g pulsq f =
0.01 e
1E-5 1E -4 1E-3 0.01 0.1 1 10

t,. Square Wave Pulse Duration [sec]
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@ HCS12N65 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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@ HCS12N65 N-CHANNEL MOSEET

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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() HCS12N65 N-CHANNEL MOSFET

SME R~ PACKAGE MECHANICAL DATA

TO-263

VRS-
i T
——

1

=

g -

B £ Unit : mm

— WIN MEX
_JJ: A e 480
[ Al 112 142
A 254 284
=] 067 e
c 0.2% 0.52
o1 B4 | 90
E 650 1046
. 7 52A5C
] 00 | Eo00
— HZ 1.12 145
3 150 3 |
1 | 145 1.1

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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@ HCS12N65 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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@ HCS12N65 N-CHANNEL MOSFET

i3 ¢ 3]

1R T 4R PPl DR 2% ] 07 4 15 41
ERTORETE, W, TN
i 5 A k.

2 WEEHHEIAE AT Fts, 0 BEEE S A
AP R o

3. 7E BRI T S A S S O A AR iR K
WUE{E, & Wi LA TR .

4. A< B I R ASEE B A 55 A1

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.

2. 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
reserves the right to make changes in this

specification sheet and is subject to change

without prior notice.

RGR
HITERMEBTHRLT

fAAL48R3HE

|[fLi%: 86-755-82047720
bk www hiwdz com.cn
[E#E: gri@htwdz.com.cn

cwl ikl 7 AE F I TR MR B JriE

ONTACT
HENZHEN HUATIANWEI ELECTRONICS CO.,
LTD.

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

TEL: 8B6-755-82047720
Web Site: www.htwdz. com.cn
[lF3#E: grfi@htwdz.com.cn
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