@ HCS10N70

N-CHANNEL MOSFET

FEATURES
® Low gate charge

e Low Crss (typical 25pF )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

® {[X Crss (JLHY(H 25pF)
® JT i B

® 7 A e i IR
® =il dv/dt A

® RoHS 7= iy

Rig
® UK AL
® M THLA
® LED

FEEH MAIN CHARACTERISTICS

lo 10 A
Voss 700 V
Rdson Typ

(Vgs=10V) | Max 1.1Q
Qg-typ 38nC

B2 {E5 PRODUCT MESSAGE

T0-220

A 5 Model El 2 Marking 3t 3 Package
HCS10N70C HCS10N70C TO-220
HCS10N70D HCS10N70D TO-220F
HCS10N70S HCS10N70S TO-263
HCS10N70B HCS10N70B TO-262
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(1) HCS10N70 N-CHANNEL MOSFET

Wyt AHEM ABSOLUTE RATINGS (Tc=25T)

# &
W B # = Value Bhr
Parameter Symbol Unit
5 e R AR — VR AR LA R
o " Vbss 700 \Y
Drain-Source Voltage
Io 10 A
3 Q: b 5 v
HEL R o5
Drain Current -continuous T=100°C 6.3 A
Rk R R IR G 1D
3 " lom 40~ A
Drain Current - pulse (note1)
S R F R
o Vgss +30 Vv
Gate-Source Voltage
BRI iR (7 2)
Single Pulsed Avalanche Eas 338 mJ
Energy (note 2)
TR GE D
= Jit Lar 10 A
Avalanche Current (note 1)
HEHHRE 0 D
Repetitive Avalanche Current | Ear 23.9 mJ
(note 1)
TR I AR B R L AR A
HE GF 3
= dv/dt 5 Vins
Peak Diode Recovery dv/dt
(note 3)
Po 245 W
=R Tc=25C
Power Dissipation Derate 50 W/ C
above 25C '
o e 4 R R AT RS
Operating and Storage Ty Tste -556~+150 C
TemperatureRange
G AR TR
Maximum Lead Temperature | TL 300 T
for Soldering Purposes

* I A% FELIAL T A v 4 i PR

*Drain current limited by maximum junction temperature
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@ HCS10N70 N-CHANNEL MOSFET

H4§1% ELECTRICAL CHARACTERISTICS

m A i L&A Bh | RE | BX | RA
Parameter Symbol Tests conditions Min | Typ | Max |Units

X5HE Off -Characteristics
H—ES TR
Rl BVoss  o=250uA, Vos=0V 00| - | - |V
Drain-Source Voltage
o R
i 5 e i R I ABVpsg/AT . .
Breakdown Voltage Temperature Ip=250uA, referencedto 25°C| - | 07 | - |WT
Coefficient ’
MOSFET /7 dv/dt

icdv/dt WDS=420V - - 100 | Vins
MOSFET dvidt ruggedness
% T R e I Vps=T00V,Ves=0V, Tc=25C | - - | 1.0 | pA
“ero Gate Voltage Drain Curmrent oS WV os=560V, Te=125C - . 100 | pA
1F o % T L 3
(Gate-body leakage cumrent, lassr Vos=0V, Vas=30V - - 100 | nA
Forward
F. 1ol £ 1 e
Gate-body leakage current, lassr WVos=0V, Vgs=-30V - - |-100 | nA
Reverse
il&#& On-Characteristics
) L B P

I\ Voe=Ves, Io=260pA 3.0 - 50 |V
Gate Threshold Voltage osty VD8 = Ves, om0
i il
Static Drain-Source Rosion) WVes =10V, |p=5A - |0580|110( Q
On-Resistance
ERFSS Vs = 40V, I5=5.0A (note 4) 95 S
Forward Transconductance g T A _ T
Eh#4{& Dynamic Characteristics
i A H
IANRE Cos - |1at8| - | pF
Input capacitance
" - Vog=25V,
it LR
Output capacitance Lo Voo =V, SR
I'|‘Tfl'iﬁ'tz" f=1.0MH;
R

C - 25 - F
Reverse transfer capacitance " P
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() HCS10N70 N-CHANNEL MOSFET

H 41§ ELECTRICAL CHARACTERISTICS

FF%4%# Switching Characteristics
LR [A] Turn-On delay time ta(on) - |373] 50 | ns
F i 8] Turn-On rise time i Vop=350V,Ip=10A,Re=100 - |976 (131 | ns
LR (7] Turn-Off delay time t4(off) (note 4, 5) - | B8 | 115 ns
F i (8] Turn-Off Fall time s - | 52 | 67T | ns
HiHH% e 757 2 &t Total Gate Charge Q, Vos =560V . 32.3| 38 | 55 | nC
it — il 2. %7 Gate-Source charge Qgs I=10A 935 11 | 15 | nC
Hi— i 2.7 Gate-Drain charge Qgs Vas =10V (note 4, 5) 153 | 18 | 20 | nC
o — i — W R % U 8E (E Drain-Source Diode Characteristics and Maximum Ratings
IE: i fje RS EL L
Maximum Continuous Drain Is - - |10 | A
-Source Diode Forward Current
IE o) 5t Kk e e
Maximum Pulsed Drain-Source s - - | 40 | A
Diode Forward Current
iF 1o s i
Drain-Source Diode Forward V= Ves=0V, Is=10A - |083 (140 V
Voltage
Tz o) b 32 Bt
o] P4 52 B 7] | L. s | - | ons
Reverse recovery time WVes=0V, =104
I i) 4 35 B i di/dt=100A/us  (note 4
- Qr (note4) - |a98| - | uC
Reverse recovery charge
#4§1¢ THERMAL CHARACTERISTIC
B
m A 5 Max B fr
Parameter Symbol Unit
2B TR
R 0.53 T
Themal Resistance, Junction to Case e
o 2R T A A
R 62.5 T
Themal Resistance, Juncion to Ambient A
et /o Moles:

1

2

3
4

: Bkl R AR R

: L=2mH, las=104, Voo=50V, Rg=250,EHfE8H T=257

: |50 S20Adifdl S3004/s VDD BVoss, Y545 E T,=25C
< BB Mok e S300ps, & 9 HS2%
s BEGTERMER

1: Pulge width limiled by maximurm juncion temperature
2: L=2mH, las=10A, Voo=50V, Re=25 0 Starting T=251T
3 | S20A dilel 3004, VD DSBVoss, Starting Ti=25C
4: Pulse Test: Pulse Width $300ys, Duty Cycles2%

5 Essentially independent of operating temperature
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(@) HCS10N70 N-CHANNEL MOSFET

$SIEAhERELECTRICAL CHARACTERISTICS (curves)

On-Region Characteristics Transfer Characteristics
W - " 4
0= u.T:- —5151]-[ - e
2 e . :?‘,f
i 2 e
1 1
Notes: .f; J': -
. 1. 250ps pulse test_| ] ?ﬁ;‘smm
2.1‘,;—-25:'-: } 2 =20 | |
I o 111
1 1] F a 4 -] ] 7T &8 2 12
Vo V] Ve V]
On-Resistance Variation vs. Body Diode Forward VoltageVariation
| Drain Current and Gate Voltaae vs. Source Currentand |
20 [
l~1-1
1] = fﬂ:ff
P
F o R < C
T o = A
5 e _Jﬁ; & X 5T
E = '
id | - :
| = V=20V i ;
- pF,::’F'E' <1 L i Notes:
/ [ 1. 250us puse st
Mol T=25C | | / 7 vE,Lw
L . / ]
a F 4 ] a 10 12 14 16 18 20 22 " s A b i wr . " o u
Iu ["u‘] "-"ml"-"]
Capacitance Characteristics Gate Charge Characteristics
12
10000 =SB0V
cles 10 ¥E=:]i513'¢ )
1000 o : - V=120 \\W
8 3 Y/
; 2 :
E i0 cTEs g /
7] 2 4
i E /
M
0 HOEN= A
041 1 10 100 a
a 1 i} k1] 40 1]
Drain to Source Voltage[v]
0, Toltd Gale Charge [nC]
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(@) HCS10N70 N-CHANNEL MOSFET

Breakdown Voltage Variation On-Resistance Variation
vs. Temperature vs. Temperature
120 40
115 as
#_,-r"'
= 1.0 _,.-"’-‘ A
£ ] 7 )
105 _____,- E 25 '_"_,
E 100 E 0 ]
o oes ‘__,,-"‘f § 15 ’__/-’
1.4
fem '/ N-IEHESZ e L f; Nmes_:
1N =0V s 1.W_ =10V
e 2. 1,=250pA " 2. 17504
080 | a0 |
S o 5 50 765 100 125 150 5 s IS o B s TS W0 11X =
TIc] Tl
Maximum Drain Current Maximum Avalanche Energy
| vs, Case Temperature vs. Temperature |
'IJ SO0
Motes:
. o |110A
I
o
{ —— —
300
a E -\H E \
i \ = =
E—n e \"\
\ 100 \\\'\
1 ‘“-\.‘_HR
“H ™ 5 ™ 1% 5 : 25 50 75 100 125 50
T Case Tempemiure [ ] TIC]

Maximum Safe Operating Area
_ge_rg_‘.oﬂ l'l_TI‘IIS Area
W Limited by Rl e
E H ._': = 1{]5‘5 -
EW a ims
% 10
me
'] | |
100ms,
E 0 ;
ER ] 0C
10 ! 1725
i
=1 Singl= Puks=
o LTI
1 ' L

W, Drain-Source Viollage V]
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(1) HCS10N70 N-CHANNEL MOSFET

Transient Thermal Response Curve

g ' [
7 [ D=0.5
o —————-‘ﬁ
= [ — 0.2 —] / It
'_--____--'- ‘-‘ H
— 1 =083 SV M | S—
fo e e
IE E___ 005 -""/ 3T T =" naa” Ta aclt)
_-_;_‘;‘ :.- R __,..-F/
~F | 0.0 "'"../\ P_-:——.J ]—I L
o.01 | ingle pulge =
5,.--""'— T T |
1E-8 1E-4 1E-3 0.01 0.1 1 10

t, Square Wave Pulse Duration [sec]
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@) HCS10N70 N-CHANNEL MOSFET

SMZR~+ PACKAGE MECHANICAL DATA

TO-220 B 47 Unit : mm
\ )
E F symbol | MIN | MAX
il A | 440 | 480
L N B 110 | 1.40
6 P L b | 070 | 095
= c 028 | 048

cl 032 | 0.52
D 1445 | 16.00
D2 8.20 | 9.20

. u E | 960 | 1040
y e | 239 [ 269
F |1.20 | 135

13.05 | 14.05

12 [ 370 | 390

Q [240 [ 300

Q1 220 | 290
P 3.50 | 4.00
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@) HCS10N70 N-CHANNEL MOSFET

M. 7 PACKAGE MECHANICAL DATA

TO-220F B A7 Unit : mm
Package Dimensio
R TO-220F
[ AT wlh
- [ 1] o __-LI_
[ ] . '. [] i
2 & &)
P
L L 2
- Bi
(&} 1
| L
i
L1
(= |
[}
P i
L]
L
L VL
- H"—
- a -
i
E 5
'
LAY : mm
Svmbol Min Max Syvmbaol Min I Max
A 9 096 1036 D 254
Al 7.00 D1 1.15 1.35
A2 308 128 D2 070 090
A3 925 9 6KS D3 028 D48
Bl 15.70 16.10 E 234 274
B2 4.50 4 %0 El 0,70
B3 6.20 6 R0 1 Q=g 5=
C 320 340 E3 0.36 065
Cl 15.20 16.D0 E4 2.55 2.95
c2 9.75 10.15 allf) 30"
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({0 HCS10N70 N-CHANNEL MOSFET

SME R~ PACKAGE MECHANICAL DATA

TO-263 B £ Unit : mm
SYMBOL
- = WiN MAX
Al 142 142
A 254 1]
C_) = 067 o
= < 0.2% 052
D1 B4 | A
E 650 1046
. 7 54850
[ oo | 600
4 il = Hz 112 145
[ ] 5 1.50 K
== LL | 145 1.0

[—
=T

| | —
||'.' | |,|||
~ B [UN]T:ma )
i 1l F f ]
1% L1301 ] A0 -0, 1
=101 Pl P P ]
| i1 14 1, 354008
o I B 11—
| ] 1
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(1) HCS10N70 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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(1) HCS10N70 N-CHANNEL MOSFET

i3 ¢ ]
LI e T HIR A w fr s
HEFAEENE, JoieE L, TR
iHSAFEE.

2. MR INE AR MR, 0 BEEliE S A
AT .

3. 7€ FL PR VIR A~ Sl 8 1 A2 A SRR
WUEME, 5= B AT et .

4. A U U RN R AR S A B 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
Y ERMBTHRAR

Awltht: JRE RN EEEMES ) A
i ENEERE ;S

[HiiE: B6-755-82047720
[P bk www.htwdz.com.cn
[iE#E: gri@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
[lF9E: grf@htwdz.com.cn
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