@ HCS12N60 N-CHANNEL MOSFET

FEATURES
® Low gate charge

e Low Crss (typical 16.9pF)
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 L

® Ik Crss (HLAYE 16.9pF)
® JT i

® 77 i A At 5 IR
® =il dv/dt &

® ROHS 7= i

Rig
® UK AL
® M THLA
® LED

FEEH MAIN CHARACTERISTICS

lo 12A
Voss 600 V
Rdson Typ

(Vgs=10V) | Max 0.65Q
Qg-typ 39nC

B2 {E5 PRODUCT MESSAGE

T0-220

A 5 Model El 2 Marking 3t 3 Package
HCS12N60C HCS12N60C TO-220
HCS12N60D HCS12N60D TO-220F
HCS12N60S HCS12N60S TO-263
HCS12N60B HCS12N60B TO-262
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@ HCS12N60 N-CHANNEL MOSFET

#@aEAEIE{E ABSOLUTE RATINGS (Tc=257)

¥ E )
m A " 5 Value fir
Parameter Symbol .
TO-220/263/262 TO-220F Unit
ot e i A% — RN LA
ﬁil_:i!‘)k‘i'f ﬁ’f fILEE Viss 600 600 vV
Drain-Source Voltage
S ; | *
IR R I 1= 12 A
Drain Current  -continuous T=100C 76 7 6* A
e Bk ks B OGED
nx_k-ﬁrj\fhkﬁjfﬁﬁﬁﬁ g o 48 i A
Drain Current — pulse (note 1)
12 e MR HE VGSS +30 vV
Gate-Source Voltage
! LoyhEE B ok B (:.‘;- 2)
%ﬁﬂ(fi ZHREE i E e 880 il
Single Pulsed Avalanche Energy (note 2)
TR GE D
E AL G s 12 A
Avalanche Current (note 1)
HEETHAER GE 1D
Repetitive Avalanche Current (note 1)
THE I R PRE KL R AR AE R GE3)
M8 I_XIDJ WA B KL R AR (G dv/dt £k Vins
Peak Diode Recovery dv/dt (note 3)
?D - 250 51 W
Felh % N
R -Derate
Power Dissipation
above 2.0 0.41 WI'C
25C
B o 45 R AT IR
Operating and Storage Temperature Ty, Tst6 -565~+150 €
Range
1 2% fo re AR IR S
Maximum Lead Temperature for TL 300 i 6
Soldering Purposes

* U B2 HELIAE F i e R PR )
*Drain current limited by maximum junction temperature
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@ HCS12N60

N-CHANNEL MOSFET

m B i TR BN (A BK| B
Parameter Symbol Tests conditions Min |Typ|Max| Units
X&45E: Off -Characteristics
s — 57 77 B I
BV Ip=250pA, Vgs=0V 600 | - - V
Drain-Source Voltage s g o
T o FL R I P R
127 i B A ABVpss/A [lb=250uA, referenced to n
Breakdown Voltage Temperature . - (05] - | VIC
. T, 25C
Coefficient
. e wesn 5 VDS=600V,VGS=OV,
Tl T A R , = | =] 1] pPA
N IDSS TC=25C
Zero Gate Voltage Drain Current -
Vps=480V, Tc=125C = - |10 | pA
1 [ei el R s LA
Gate-bodyleakage current, lasse VDS=0V, VGS =30V = - |100| nA
forward
¢ [ A A s e O
Gate-bodyleakage current, IGSSR Vps=0V, Vgs=-30V = - |-100| nA
reverse
iEAR#E On-Characteristics
1] {L FEL
V Vps = Vgs, [p=250pA 3.0 - [5.0] V
Gate Threshold Voltage = i
Vgs =10V, [p=6A
o8 & 0.3 |0.56/0.65| Q
i A i L PHL e
FJiRY )
S Ves =10V, 15=6A
Static Drain-Source Rosion) 100°C 0.5 (0.98|1.35| Q
On-Resistance TR R
S 08 [146[1.95| Q
150C
- [7) 5
IE 15 Ors Vps = 40V, [p=6A (noted) | - |13 | - | S
Forward Transconductance
3A%#fE Dynamic Characteristics
H
%ﬂiﬁﬁﬁ- Rg F=1.0MHZ open drain 03| - |35 O
Gate resistance
NG
MARE: Cis 800 [1790|2410| pF
Input capacitance
£ i EE}%F' VDS=25V,
g _ s Vgs =0V, 100 | 175 | 229 | pF
Output capacitance
- e A f=1.0MH;
PR . B 12|23 |31 pF
Reverse transfer capacitance
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@ HCS12N60 N-CHANNEL MOSFET

B354 ELECTRICAL CHARACTERISTICS

FF=4%1% Switching Characteristics

HEFE 8] Turn-On delay time ta(on) Voo=300V,Ib=12A Rs=250Q 25 | 78 |102| ns
-7+t [E Turn-On rise time t, (note 4, 5) 45 [133|175| ns
HEFE I 8] Turn-Off delay time ta(off) 80 [233|305| ns
g 8] Turn-Off Fall time it 35 (104 |160| ns
Hit#% fo i 2 i Total Gate Charge Qg Vps =480V, 13 139 |52 | nC
Hi— 177 Gate-Source charge  Qgs lb=12A 258520 | nC
i — i H1 7 Gate-Drain charge Qg es =10V (note 4, 5) 7 |20|55| nC

E— IR B R )i )5 B Drain-Source Diode Characteristics and Maximum Ratings

IE ) g RS LA

Reverse recovery charge

Maximum Continuous Drain s - - 12 | A
-Source Diode Forward Current

IE 1] B K ik it

Maximum Pulsed Drain-Source Ism - - | 48 | A
Diode Forward Current

IE [ FE p#

Drain-Source Diode Forward Vso WVas=0V, ls=12A - - (139 V
\Voltage

RerBHE t 200 (4181000 ns
Reverse recovery time WVes=0V, Is=12A

ez [m) 1 5 H Q. dl/dt=100A/us  (note 4) 15 |ass5| 12 | uc

#4514 THERMAL CHARACTERISTIC

BX
m B " 5 Max B fr
Parameter Symbol Unit
T0-220/263/262 TO-220F
o B E A HA
e ERR _ Rih(-0 0.5 2.45 CIW
Themal Resistance, Junction to Case
o B PR A3 PR
H _ _ , Rin(-4) 62.5 62.5 TMW
Themal Resistance, Junction to Ambient
HHE Notes:
1 Bk e FE e e 5 R PR ) 1: Pulse width limited by maximum junction
2: 1=11.2mH, las=12A, Voo=50V, Re=25 Q,#15 temperature
$EH T=257T 2: L=11.2mH, las=12A, Vpp=50V, Re=25 Q. Starting
3: lsp £12A,dildt <300A/us, VDD<BVoss, f 1445 T,=25C
T=25C 3: lgp =12A dildt =300A/us VDD=BVpgs, Starting
4; Jkob#E: kb EE<300ps, P <2 % T=25T

5. B4 TR %

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

5: Essentially independent of operating temperature
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@ HCS12N60 N-CHANNEL MOSFET

$§{Edhek ELECTRICAL CHARACTERISTICS (curves)

On-Region Characteristics Transfer Characteristics
— o 1 7[
i [ ==
—= = A FlestT
- AN
! .l/ 3 .l/
L
[ T Hotes: | 1 ! T
1 1. 250us pulse lest ,|'|:I|l ,Illr T?;;us pulse tesi
2.T=25T / / 2N =dly
I o1 |
1 10 F3 < 1] ] 41]
Vo [V] Ve [V]
On-Resistance Variation vs. Body Diode Forward Voltage Variation
Drain Current and Gate Voltage vs. Source Current and Temperature
nas =
[1E:1] "i':=1|:|"~" / L] "--ff r --.f
= oa — - l,rf
E 070 % il EE = f A
B o 1P J
£ 0&s _,.-v'::- -\_‘ E r’.
e~ L 150 T
080 C Vo I ZT— 1 f llk':,_;m w“m-_
[4 ] . "
T i K
L EEEE I ||||
D 2 4 1] B L] 12 14 16 L] x 0f 02 03 04 05 0B OF 0B 0% 10 11 12 13 14
1, [ v, M
Capacitance Characteristics | Gate Charge Characteristics |
1 TTTT || T 12
G fCu ) |
-1 ( i 'x":,_=-='|_$ﬂ""-"
- T - C =l? ' V=300V e
By f— Tl =) MR A S s
g ~L Hl §H v '1f“ ;",f*
¢ [~ T 3 =
g LI i [ 7
Lrg 1 = - US“ ,-"(
- I 2 /
- "‘hx ‘-,\ r-ri" -"Ir
SHIE T ] S
, -
' uf i 0
] a0 1] 40

§
:

QFT-:IItaI Gate Charge [nC)
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@ HCS12N60 N-CHANNEL MOSFET

$5{EfEk ELECTRICAL CHARACTERISTICS (curves)

Breakdown Voltage Variation On-Resistance Variation
vs. Temperature vs. Temperature
iz an
'—.-F_'., 25 //
= i
% T g =
ﬁ 10 E 1 //
£
& P L] i 8 ]
o .
'Nt::m 1] "’/ 1Nn::;=1 o
2. | =250 z. |:=t|:-..m.
. = = o 5 = 75 tlu 1|3 e R o 25 50 ™AW iX 150
T, 1] TIT]

Maximum Safe Operating Area Maximum Safe Operating Area
For TO-220/263/262 For TO-220F

' I Iw;?:ﬁmlll I : !!!!-;- mhgsr‘ﬁ i i
| |IsLm1m” ! | | . I Lirritec] by
I | e s | I Al 1E=E=='=FH
= e e 1r O B B = e i—lf
t —H T L = — ot
g - L URLTH [ rrg L1 g . 100s
S : Rt -l = 510
Q F H [ R R BRI IR EE] %] = s
= = S S [ c = T+
m T T T T e LTI ‘o
L 1 R N T = - R,
] 1 e \leﬁ!'!! o ™ )
== i R RER Lo _aF -
i = MO R DO Tt e
T ||j||| T |T"=25'E”' | : ™ 1T.:l35'f 'N.\_ 1
A -84 O W 2T T Dot
gl LUl | SSrdePuse | | | []] w 3 5ngle Puise !
i oo i iy W ' ' W
W Drain-Source Wicitage [V] ., Drain-Scurce Vioitage [V]
Maximum Drain Current
vs. Case Temperature
“
12—
o —
E i
o
S
O
= et
‘Mg .
&
-
4
™
N,
2 ny
.
o
= [ 7 W 12 180
T, Case Temperanrs [ 1]
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@ HCS12N60 N-CHANNEL MOSFET

${Efh%Rk ELECTRICAL CHARACTERISTICS (curves)

Transient Thermal Response Curve
For TO-220/263/262
@ g
§ 3
2 [ D=0.5 .
[ = __—— |
- t— i C=— 11
= -1 Lt
E 0.1 '___?-EI r_ |t HNotes:
g E=oaH 12g Jcit=0.5T /W Max
= E I',’" 1 Lt A 2 Duty Factor, D=14/t3
= = . - .
s F—0.05 = T 3T ym-Tc"Pom ™ Zg gcttl
g | 0.02 L 113 d j._ I
= L« . || = [ | 0
N ] \ i L
b 01 L 001 L - .
|rn 1 B = = ;i I
—
1E-§ 1E-4 1E-3 b.01 0.1 1 10
t, Square Wave Pulse Duration [sec]
Transient Thermal Response Curve
For TO-220F
; —— D=0.5 -+
== =22
2 e 0.2 FT
2 - - 3t
Ve b0 .1 & e BT
T 11 N o 1 T L Notas:
E | 0.05 TTT] | TR—T L1 12y Jelt)=2.45T /W Max
2 0.1 R LT LT P 2 Duty Factor, D=14f13
" EF—o.02 4 e -~ FTym-Te=Ppm™ g acltl
SR e Rt :
8 [ 0.01 -
Nc —— __/’ [
__.-'" - (1]
SN B I 3
= HLE ull !
'_',.-“' E P ] =—
0.01 r-""
1E -5 1E-4 1E-3 0.01 0.1 1 10

t, Square Wave Pulse Duration [sec]
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@ HCS12N60 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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@ HCS12N60 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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@ HCS12N60 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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@ HCS12N60 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,

HCS12N60 N-CHANNEL MOSFET

23 ¢ 3]
LRI T R e T H PR A = 097 n W
HEF ARG, TR s TR
iH S aE k.

2 MR iEAE Aal s, W BElig S AE]
EN S

3.7 SRR VTR A S S I R e K
WUEE, &N L AT .

4. A U B PN RECACE AN O 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.

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.

REA
PITERYUBTHRAR

sealdihb: 1A R R e R Eh A
faAL4HRIE

5. 8B-755-82047720
[ hk: www.htwdz.com.cn
[lE#: grf@htwdz.com.cn

ONTACT
HENZHEN HUATIANWEI ELECTRONICS CO.,
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: gri@htwdz.com.cn
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