@D Hcs20N60

N-CHANNEL MOSFET

FEATURES
® Low gate charge

e Low Crss (typical 12.3pF)
e®Fast switching

® 100% avalanche tested
® Improved dv/dt capability
@ 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 (MLAYE 12.3pF)
® JT i

® 77 i A At 5 AR
® =il dv/dt &

® ROHS 7= i

Rig
® UK AL
® M THLA
® LED

FEEH MAIN CHARACTERISTICS

o 20A
Voss 600 V
Rdson Typ

(Vgs=10V) | Max 0.39Q
Qg-typ 50nC

B2 {E5 PRODUCT MESSAGE

T0-220

A 5 Model El 2 Marking 3t 3 Package
HCS20N60C HCS20N60C TO-220
HCS20N60D HCS20N60D TO-220F
HCS20N60S HCS20N60S TO-263
HCS20N60B HCS20N60B TO-262
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@ HCS20N60 N-CHANNEL MOSFET

S AHEM ABSOLUTE RATINGS (Tc=25T)

" H % B & | B f
Parameter Symbol Value Unit
frc el e R — 050 % L R
iird) .:Jrhfi JRAE B Voss 600 V
Drain-Source Voltage
RS it R R b T=25C 20.0 A
Drain Current -continuous T=100TC 12.5
=1 | il J| lf;‘-f"— ':.HE 1:}
1 x.l-']'ﬁf”ﬂu“! B (i lou 80 A
Drain Current -pulse (note 1)
T ey A0 L e
T ey HHI R Vass +30 V
Gate-Source Voltage
Wk S AR (B 2)
'F.L']'Cfi lHERE (3 Exs 450 )
Single Pulsed Avalanche Energy (note 2)
WG GE 1)
20.0 A
Avalanche Current (nofe 1) b
HE R GE1)
HH |.ll!JJI el (i e 20.7 ml
Repetitive Avalanche Cument (note 1)
“HERMEEEBEELER (3
dv/dt 50 Vins
Peak Diode Recovery dv/dt (note 3)
Po
55.0 W
RO Te=25T
Power Dissipafion -Derate 031 WIKC
above 25C '
Jrk.e';f?ﬁifél'l.}i{ﬁﬁ#;"&h!ﬁ T Tem 4180 c
Operating and Storage Temperature Range
2] & e e By
.F[.jc.Jl-'.l PR . 1 300 oC
Maximum Lead Temperature for Soldering Purposes

* 8 A5 e e e 25 0 PR
*Drain current limited by maximum junction temperature
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({[) HCS20N60 N-CHANNEL MOSFET

¥t ELECTRICAL CHARACTERISTIC

m H T 5 Rk B | AE B K G
Parameter Symbol Tests conditions Min | Typ Max [Units
>4 iE Off —Characteristics
i — i R
BV lo=250pA, Vas=0V 600 - -
Drain-Source Voltage pes  [lD=eSUHA, Vs vV
o 5 BRI RE R
ABW lo=250pA, referenced to
Breakdown Voltage Temperature pss [lo=2 50K - los| - |wec
. VAT, 25°C
Coefficient
i Hs T i A B | Vpe=600V, Ves=0V, Tc=25°C | - - 1 LA
Zero Gate Voltage Drain Current oes Vos=480V, Te=125C - - 10 | pA
1 o A R {4 il EBL Vos=0V, Vas =30V
lessr - - 100 | nA
Gate-body leakage current, forward
sz i) A A o el L3 _ _
Gate-body leakage current, reverse lessr  (Vos=OV, Vs =-30V ) - 7100 nA
il Z&¥#E On-Characteristics
H{H B
" Vos = Vas, I=250pA 3.0 - 5.0 W
Gate Threshold Voltage esm - |Vos = Vs, fo=eS0u
s FiE A
I3 Ves =10V, Ib=10.0A 0.1 (035|039 O
Static Drain-Source On-Resistance psiom - ves ' 0
- s 5
IE [ 5 - ~ 454l - S
Forward Transconductance Nos =40V |, Ip=10.0A0note 4 )
&% Dynamic Characteristics
M B E
ki LM{. Rg F=1.0MHz open drain 1.2 - |45 | O
Gate resistance
. E r','(
AT Ciss 1200|2310|4200| pF
Input capacitance
e Vos=25V,
i
o: 'm”ga tance Coss  [Ves =0V, 125 | 250 | 650 | pF
u-lff:-wf-'- =1 OMHz
F o] & o
PR _ Cres 25 [12.3] 30 | pF
Reverse transfer capacitance
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({[) HCS20N60 N-CHANNEL MOSFET

451 ELECTRICAL CHARACTERISTICS

b ) H " 5 bt b (BB Mo AR

Parameter Symbol Tests conditions Min |Typ [Max |Units
FFac4éi#E Switching —Characteristics
FEIEE 7] Turn-On delay time lta(on) 35 [106 (158 | ns
b B[] Turn-On rise time Itr MMoo=250V lo=20A,Re=250 35 |102 |150 | ns
BEIR B [A] Turn-Off delay time [tal OfF) (note 4, 5) 7O | 226 | 345 ns
F B¢ (8] Turn-Off Fall time Itr 20 (40.6(100| ns
i B2 o7 =L i Total Gate Charge Cig NWos =480V | 15 50 80 nC
it — il 5 57 Gate-Source charge s Io=204 5 |14.3| 40 | nC
it — ik BB 7or Gate-Drain charge Qg Mes =10V (note 4, 53 7 |14.2| 40 | nC

R — i T HE R M U8E . Drain-Source Diode Characteristics and Maximum Ratings
L [ e DhC 3% S B L
Maximum Continuous Drain-Source Is - - 20 | A
Diode Forward Current
1 1 e R Mk il BB
Maximum Pulsed Drain-Source Diode lsm - - 80 A
Forward Current
1= [ e DR S ERL L
Maximum Continuous Drain-Source  [Wso Mes=0V, Is=20A - 1.4 W
Diode Forward Cument

bz (o] 1% B = [

P PR ] _ - 250 | 481 [1200| ns
Reverse recovery time Mas=0V, Is=20A

2 [ 6 5 e ldIsfdt=100A/ps (note 4

MRS TR Qe Hs ( ) 25 [106| 16 | pC

Reverse recovenry charge
#HjEdE THERMAL CHARACTERISTIC

I B " 5 o Bofr
Parameter Symbol Value Unit
-t Ty | dfs A=t d
&5 FIE ST A A EE th“_c:' 3.20 sSC AN

IThermal Resistance, Junction to Case

& F 25 B A IE _
& BB BT [-'H - - Rth(j-A) 62.5 aC AN
Thermal Resistance, Junction to Ambient

MNotes:
1: Pulse width limited by maximum junction temperature

2: L=5.0mH, las=20A, Voo=50V, Re=25 0 Starting
T=25°C

i
1: Bieh e FE ch i S SN IR R &
2: L=5.0mH, las=20A, Voo=50V, Rs=25 0 f2isshia

T=257C
3: lso =20A. dildt S200A0ps, VDD=BVoss, 32855 iR T=25°C 3: lsp =20A, difdt =200A/us, VDD=BVoss, Starting T/=25°C
4: BRrb@list: BRrh U FEFS300us, &5 Hes2 % 4: Pulse Test: Pulse Width =300ps, Duty Cycle=s22%;

5, Mo EREETE 5: Essentially independent of operating temperature
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@ HCS20N60 N-CHANNEL MOSFET

$F{Efh%R ELECTRICAL CHARACTERISTICS (curves)

| On-Region Characteristics | | Transfer Characteristics
g - 0 I
Top 150V | | —
oo
agv vl
s Va4
T
aEY <
i 5 N /
E . 5] "
=] L r)
= £ I J'Jr L
= 5 P A
a - f ¥y -5
- [ 1]
= “Note /1] Note:
T 250 Pulse TEStT| iy
<1 . ;/ / e |225":n|E F"‘L'BE|TEM
mﬂm‘ - ', 4 [ 8 10 2
V, Draiin-Source Voltage[V] Vg Gate-Source Voltage[v]
On-Resistance Variation vs Body Diode Forward Voltage Variation
Drain Current and Gate Voltage vs. Source Current and Temperature
0.7 l
0.6 L4+ -1
z | L
— 05 Em' | |4 lf"’
E W= 10V 8 5 i rd
T 04 ' ~ e o g
s ===t s £ AH
Ju -
& 03 L (= L____________g_"__‘__/ré________d________
2 /
02 Vee=20V E 150°C i
1 / 25°C ! Note:
o1 Nlma_luz l‘rﬁ25|°c — & / X | T Va0V
2. 2580ps Pulse Test
0o HEEN ¢ / LT
o 2 4 6 & 10 12 14 L i8 20 2z 02 03 04 05 06 O0F 08 0% 10 11 12 13 14
I, (A Vg, Source-Drain voltage(V]
[ Capacitance Characteristics [ Capacitance Characteristics |
8004 I T T TTTT T 1
- - GaCClCamshored -
— [ C.=C+C], ¥
- | r 5
i 0 €=l =
S ano M E s VDS=120V
8 s : AR - \
& = A -
T e = g 3
o T 1 W =0V
-3 [ SR 1N ot Lo £
S 3000 | P 2= I
| b el Wi
200 el i P g .
1000 ! - )
a L l T ]
1o’ 10° 1 [ 5 10 15 ti| 5 30 b a0

V e Drain-Source Voltage [V

Qg Toltal Gate Charge[nC]

www.htwdz.com.cn

FYITERBME TARAR 5/11


http://www.htwdz.com.cn/

@ HCS20N60 N-CHANNEL MOSFET

fF{Efi%R ELECTRICAL CHARACTERISTICS (curves)

Breakdown Voltage Variation On-Resistance Variation
. vs Temperature | vs. Temperature
12 30
28
5 1.1 ﬁ
: e -
2 12 ‘__../ 2 -‘/
& |
® /
ad Moles: ___,.--'""f Maotes:
1.V, = ne 1 V=10V
2. 1,=2508 2. In=1ﬂ.ﬂA
s I a0 L1
Ei] [i] L] 1080 180 200 00 T8 A0 W28 a ] &0 .-} 100 128 180
T [C} T
‘ Maximum Safe Operating Area J Maximum Drain Current vs. Case
Temperature
100 S 2
= Gmnm“m i i
| - 15 Umiind by ROBON...__ 221 T
- 1D | . :.Z'EI P,
$ J
E a8 H"“‘*—
g ! $ —~
E . S \H‘“‘\\
ﬂn_ 0.1 Ji—i*hlujas o,
- 2-1_:: v s \
"3 Single Puiss i CETTH N
0.01 .
1 10 100 1000 oL L - T
Vos,Drain-te-Source Voltage(V) T, Case Temperature [C |

Transient Thermal Response Curve

111 T
@10° E=g 5 2 z
§ gt e
g = Fii e
n L= I
x e goa T
o ] ol gy —
wos ] -
Ewu e etl] LiE __xf 12 g @Faare ivian LU
2 zl}'m HHE= 2 Dusy Fascior, Dstglz HH
[= i 3T T 2 st [
S [Cooir T il
9 Ll AN B W
wF 0 |  single pulse R
w0 i | | 1
=
- | 1
= ! !
I | L {11IH
10° w* 16° 10° w0’ 1

t, Square Wave Pulse Duration [sec]
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@ HCS20N60 N-CHANNEL MOSFET

SME R~ PACKAGE MECHANICAL DATA

01

L1

B A7 Unit : mm
(8]

symbol | MIN | MAX
A 440 4.80
B 110 1.40
b 0.70 | 0.95
c 028 | 048
ci1 0.32 0.52
D 1445 | 16.00
D2 8.20 9.20
E 960 | 1040
e 239 | 269
F 1.20 1.35
13.05 | 14.05
L2 3.70 3.90
Q 240 3.00
Q1 2.20 290
P 3.50 4.00

www.htwdz.com.cn

WY R TR AR

7/11


http://www.htwdz.com.cn/

@ HCS20N60 N-CHANNEL MOSFET

SMEZR~F PACKAGE MECHANICAL DATA

Package Dimensio
= TO-220F
. A pale
= [ * I - )
] T o L i
4 5 3
i
L L
m Bl
(& 1
| |
i
L1}
3
o1
- o ¥
‘ ]
Fleia B
-.-.-.’.—
— %] -
i
E 5
!
W mm
Svmbaol Min Max Symbaol Min I Muax
A 996 10.36 D 2.54
Al 7.00 D1 115 1.35
A2 308 328 70 .54
A3 925 9 65 D3 028 048
Bl 15.70 16.10 E 234 2.74
B2 450 490 El 0.70
620 6 80 E2 1.0=45"
C 320 340 EB 036 0.65
Cl 15.20 16.00 E4 2.55 2.95
c2 975 10.15 allE) 30°
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@ HCS20N60 N-CHANNEL MOSFET

SMEZR~t PACKAGE MECHANICAL DATA

TO-263

W .
——
1

=

g -

B £ Unit : mm

SYMBOL
WIN MEX
A 3 480
Al 112 142
A2 254 284
] 067 w
c 0.2% 052
] B4 | 800
E Lr-] 1048
e 7 54A5C
[ oo | 1800
HZ 112 145
3 150 30
I | 145 1.1

SO0 00

R o o O G
| |
| |
] |
| |
w
| | |
AN _ ki
FER [ UN]T:imn )
HEn Ll F F
R I 10,9 | ] 1.4 40,
S FE Fll Pl 3 !
Tl - IE
o i Bl S
o B 8.1 — |
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@ HCS20N60 N-CHANNEL MOSFET

SME R~ PACKAGE MECHANICAL DATA

TO-262
s
= symbaol MIN MAX
= A 4.40 | 4.90
I B 1.10 1.40
= b 0.70| 095
! @B i c 0.30| 0.60
, = _ -4 c 0.33] 063
M 1911 . _—4_ D2 820 920
W WH L it £ 9.60 | 10.50
| i e 239 269
I ! I h ‘ F 120 135
L L 13.11] 14.61
3 Il L2 355 4.05
. | _: : Q 1.10| 1.40
' Qf 265| 285
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HT

HCS20N60 N-CHANNEL MOSFET

i3 ¢ 80
1R T SR i 1 A BR 2 =] 7™ o 8 B
HEF S, EiemeR oy, TR
w5 ATEEEk.

2 WS FHFIAE AR FRe . W BERES AW
AR R

3.7 SRR T B A SR FE 0 92 iR K
WUEE, &S EILR TSR

4. A B 0 RECACE B A S 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.

RAER
YIHERMBTFARAT

rmldhl: AR YT R A SR Eh SiE
[EAL4HR3HE

|fi15: 86-755-82047720
k. www.htwdz.com.cn
[E4#E: 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: grf@htwdz com.cn
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