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N-CHANNEL MOSFET

FEATURES

® Low gate charge

® Low Ciss (typical 14pF )e
Fast switching

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

APPLICATIONS

e High efficiency switch
mode power supplies

¢ Electronic lamp ballasts
based on half bridge

® UPS

P

® {1 FL AT

o i Crss (HLHYH 14pF)
O T SR EE TR

® /7 T AR 2
® Sibt dv/dt g

® RoHS 7= i

Ri&

® ST G HLIA
® T HHLA
® UPSHLJ§

F3E£&¥ MAIN CHARACTERISTICS

o 5.0 A
Voss 500 V
Rdson Typ

(Vgs=10V) | Max 1.45Q
Qg—-typ 14nC

EREIS{=5 PRODUCT MESSAGE

_q“{ift Package

10263

B 5 Model B ic Marking B 3= Package
HCS5N50C HCS5N50C TO-220
HCS5N50D HCS5N50D TO-220F
HCS5N50S HCS5N50S TO-263
HCS5N50B HCS5N50B TO-262
HCS5N50R HCS5N50R TO-252
HCS5N50V HCS5N50V TO-251
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@ HCS5N50 N-CHANNEL MOSFET

B AHEME ABSOLUTE RATINGS (Tc=25T)

# &
® B Vil Value L=V
Parameter Symbo' TO-252/251 ;—602-220/ TO-220F Unit
5 e R AR — VR AR LI LR
" " Vbss 500 V
Drain-Source Voltage
lo 5.0 A
S 4R N .
HEgm R o5
Drain Current -continuous T=100C 3.16 A
ORI ER GE D
) ” Iom 20 20* A
Drain Current - pulse (note1)
i e AR R
- Vass +30 Vv
Gate-Source Voltage
Blkeh S pigeE G 2)
Single Pulsed Avalanche Eas 145.8 mJ
Energy (note 2)
TR GE D
S lar 5.0 A
Avalanche Current (note 1)
BEEHMGE GE D
Repetitive Avalanche Current | Ear 10.1 mJ
(note 1)
R I R R K L R AR
HE (E 3
dv/dt 45 V/ns
Peak Diode Recovery dv/dt
(note 3)
Po 91 101 41 w
% To=25C
Power Dissipation Derate 0.73 0.81 0.33 wrC
above 25C
e AR AT IR
Operating and Storage Ty, Tste -55~+150 T
Temperature Range
FI &R AR R
Maximum Lead Temperature | TL 300 C
for Soldering Purposes
A FEL AL F e e 4 T PR )
*Drain current limited by maximum junction temperature
www.htwdz.com.cn EINHERMEBETERAT  2/14



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

() HCS5N50  N-CHANNEL MOSFET

4t ELECTRICAL CHARACTERISTICS

% B "5 ALK BN RE RR B

Parameter Symbol Tests conditions Min| Typ |Max |Units

X% Off —Characteristics

I — o R

) BVpss I0=250pA, Ves=0V 500| - - \Y
Drain-Source Voltage
s N=g==,5=¢
i R A ABVpss/A|Ip=250uA, referenced to .
Breakdown Voltage Temperature T, 25°C - 0.5 - | V/C
Coefficient

—= g s . Vps=500V,Vss=0V
4 o A P e 10 A
,Tc=25C

Ipss
Zero Gate Voltage Drain Current
ge Drain LU Vps=400V, Tc=125C -1 - [100] pA

1E [ea WA A4 s P VAR
Gate-body leakage current, lgssF Vbs=0V, Vgs =30V - - 100 | nA
forward

S 1) AR A s P IR
Gate-body leakage current, lessr Vps=0V, Vas=-30V - - |-100| nA
reverse

EA¥E On-Characteristics

EAHIEEENEN

Vv Vps = Vas, [p=250uA 20| - 40| V
Gate Threshold Voltage st oS ©s ° H

s S L Ves =10V, 10=2.5A - | 1158/ 145 0

: . 25C

Static Drain-Source

On-Resistance Ros(on) -
1B %53 Vps =40V, 1b=2.5A
Forward Transconductance 9ts (note 4) - 5.5 - S
Zh7#&45E: Dynamic Characteristics

LI ER

Input capacitance Crss 473 | 613 | pF
i 1 L Vps=25V,
Output capacitance Cis Ves =0V, - |93 | 102 pF
1] e =1.0MH.

Coss - |14 |19 | pF

Reverse transfer capacitance
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(1) HCS5N50 N-CHANNEL MOSFET

454 ELECTRICAL CHARACTERISTICS
FrR=4¥5E: Switching Characteristics

ZEIR B [A] Turn-On delay time ta(on) Vop=250V,Ip=5.0A,Rc=25Q - | 45 | 60 ns
b JHF [ Turn-On rise time tr (note 4, 5) - 126 | 34| ns
FEIR I} ] Turn-Off delay time ta(off) - 133 | 170| ns
I B T8 Turn-Off Fall time e - 214 | 270| ns
MK B3 4 . & Total Gate Charge |Qg Vps =400V, 115/14 | 20 | nC
it — ¥ F fif Gate-Source charge  |Qgs {?;5':01'6(‘)\/ (hoted. 5) | 29/ 85] 81| nC
i — J Hi.fif Gate-Drain charge Qgq 51| 6 84| nC
T — IR AR R K K€ Drain-Source Diode Characteristics and Maximum Ratings
1EJa) 5 RIS BT
Maximum Continuous Drain Is - - 5 A
-Source Diode Forward Current
1E [7) 5 Kk VAR
Maximum Pulsed Drain-Source Ism - - 120 A
Diode Forward Current
1E [A) e
Drain-Source Diode Forward Vsp Ves=0V, Is=5.0A - - |14 v
Voltage
AR /=L . . _ 268 ns
Reverse recovery time Ves=0V, 1s=5.0A
K R dIr/dt=100A/ys  (note 4)

Qr - 121 uC
Reverse recovery charge

#4514 THERMAL CHARACTERISTIC

K Max .
m H ff 5 0.220F B
Parameter Symbol T0-2521251 T0-220/262 Unit
25 2158 Fe M H
R U _ Ringo)| 138 | 1.23 | 3.08 CIW
Thermal Resistance, Junction to Case
25 B PRBT ) B E
AR _ _ | Regay| 110 625 | 62.5 CIW
Thermal Resistance, Junction toAmbient
TR Notes:
1: o on B i s A R PR ) 1: Pulse width limited by maximum junction
2: L=10.5mH, las=5.0A, Vpp=50V, Rc=25 Q,jtth temperature
4t E T,=25C 2 : L=10.5mH, Ias=5.0A, Vop=50V, Rec=25 Q,
3: lsp <5.0A,di/dt <200A/us,VDD<BVpss, telh4hi Starfiog25C
T,=25C 3: lsp <5.0A,di/dt <200A/us,VDD<BVbss, Starting
4: FRERR: kb s EE<300ps, 445 Hhs2 % T=25¢C
5. HAS T/EEEETLX 4: Pulse Test: Pulse Width <300us,Duty Cycles2% 5:

Essentially independent of operating temperature
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@ HCS5N50 N-CHANNEL MOSFET

${Efi%k ELECTRICAL CHARACTERISTICS (curves)

On-Region Characteristics

Transfer Characteristics

¥

o Bl &b

g [A

Motes:
1 250us pulsltes] |

P P

1 10

Vas M

L] =J

—

lo 1)
N\
[,

ARV

On-Resistance Variation vs.

Drain Current and Gate Voltage

Body Diode Forward Voltage Variation
vs. Source Current and Temperature

iz =
ag #_,,--'H,.f“
28 v n e ]
vl =
= 25
E’ 24 & E /! E
5 . [ T !;:/ . - 7 7
2 _o 1
r:ng = Nt 1 il A 4 / AL
18 il = —
14 /J’/ l.rJl lf":
1.4 J},;--"‘ 3 LTE — ; :ngﬂm_
12 =T e - - ﬂ
10 C? ] 1 ai 'f /
a 2 4 8 8 w1z 14 0z a3 04 085 08 47 a8 a8 10 i1 iz
Iy [A] Ve M
Capacitance Characteristics Gate Charge Characteristics
1z 12
— [+ %M W zanily
=] 1 "‘\,\\_
] ™ 1o V=5
. S YA s T | X
5 S g W I Vg
g IL""'.,, -‘H“-..“‘ T .Jf;/
& anar =~ [ = 4] 8 s
g. M \ T ‘g /
8 Y §—rF
30600° ‘\N N s )';
LN =L/
7
a0 i
1d" o

10
Dg Taltal Gate Charge [nC]
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@ HCS5N50 N-CHANNEL MOSFET

454Ej%k ELECTRICAL CHARACTERISTICS (curves)

Breakdown Voltage Variation
vs. Temperature

- i r’"’).‘_ Jf,,_,_..r"'f
[
T 10
3 L~
& |~
ne e TS,
1 [V =0
2|1 =250,
QB-II'S =50 =25 a 25 &0 TE 100 EE:IS 150
T “cl
Maximum Safe Operating Area
For TO-220/252/251
T s “-.:%ﬂﬁ!s
E i = 1“‘:’&,.
3 -+ ms
0 I L2
B p TH s
0 e e
o == 100ms THF
= = 3B 5
4 oey
» 3 F# . |
L ' 1

W, Dain-Source Vidtage [V]

Gate Threshold Voltage
vs. C Tem
a5
30
§25 \‘-""'"--__
§ -"""---.
£ .
5 15
1.0
25 50 75 100 125 150
CASE TEMPERATURE
T [ “cl

AVALANCHE ENERGY

On-Resistance Variation
vs. Temperature

e
/’l
/
_.--/ Motes)
T VTV
2. L=p5a
TS S0 0 25 o 25 50 TS 100 1% 150
T I 7l

B 1M

Avalanche Energy

L | |

\\
'\\
\\
_-\.-.‘-
5 b1 R ] 28 150
CHANMEL TEMPERATURE
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@ HCS5N50 N-CHANNEL MOSFET

45{Efhgk ELECTRICAL CHARACTERISTICS (curves)

Maximum Drain Current
vs. Case Temperature

/

T~

N\

[
I

I, Drain Cumert [A

<

75 W @ 1s
T Case Temperature ['G

F-] 50

ansient Thermal Response Curve
For TO-252/251
iii iiiullll Ll
ﬁ 1 E Do =H ———H
= E — =
'% E o= — ] ni
& =y -H ? 111 [ |
= o1 L oos n L1 14 ':f 125 city=t.38 o e
E — ] 2 Duty Factor, D=t ft, =
= o.oz 3 Ty Te=Pom® Za oot [0
= — oo = i i
|'---.:|5;'E = 5ii FF-F.. Wu:ﬁ i_‘;JF::-
oo L b i x4 !
: S —— t
1E-5 HE-a Ll 3 | 1T o g1 T 10
t, Square Wawve Fulse Duration [sec]
ransient Thermal Response Curve
or TO-220
g ' Eoospi =
‘% o=z ] ==l
— o1 —— -
B, Bl =
ol — oS =
=  Eoos :
= Eaor ==
=3 1 L-1-1]
~F A ]|
0.01 = :
: il | '.
1E-5 1E-1 1E-3 0.01 o1 1 a0

t, Square Wawve Pulse Duration [sec]
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@ HCS5N50 N-CHANNEL MOSFET

SME R~ PACKAGE MECHANICAL DATA

B 47 Unit : mm
\ )
E F symbol | MIN | MAX
A | 440 | 480
e - B | 110 | 1.40
hh:ézjj | b |07 | o095
c 028 | 048

c1 | 032 | 052
D |1445 | 16.00
D2 | 820 | 9.20
u = E 9.60 | 10.40
e 239 | 269
F 120 | 1.35
13.05 | 14.05
L2 3.70 3.90
Q | 240 | 300
Q1 | 220 | 29
p 350 | 4.00
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@ HCS5N50 N-CHANNEL MOSFET

M. 7 PACKAGE MECHANICAL DATA

TO-220F B A7 Unit : mm
Package Dimensio
. TO-220F
[ AT wlh
- [ 1] o __-LI_
[ ] . '. [] i
2 & &)
P
L L 2
- Bi
(&} 1
| L
i
L1
(= |
[}
i
L]
L
L VL
- H"—
- a -
i
E 5
'
LA : mm
Svmbol Min Max Syvmbaol Min I Max
A 9 96 10.36 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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(1) HCS5N50 N-CHANNEL MOSFET

SME R~ PACKAGE MECHANICAL DATA

TO-263

B 4 Unit : mm

. MM
SYMBOL
3 i MIN MAX
B A 430 4.80
= A 1.12 142
_il 254 2.B-l|-__
(—) b 0.G7 1.0
& T oz | oS
D1 B40 8.00
E % B0 1048
. _ZMBSC
M 44 00 16,00
4 o o __ H2 1.12 L. S
- L 1.50 310
||l (] K] 1.45 1.70
I
I
B o
-
%% T REEL
(1] | 1
'\.\l I
| ©0000000000000006
~C
ol |o wall B
| |
| |
T ]
| I =
w )
! !
Al . kil
EER [IN]T:mm )
I L E .
:‘-_- 14 19.19 11 ]
!T_ i i1 Bl P i
.1' 1, % 44 i B30
R i Bl —E‘Mf
Sl i =i
10/14
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@ HCS5N50 N-CHANNEL MOSFET

SME R~ PACKAGE MECHANICAL DATA

T0-262 Al Unit, o
7
- symbol | MIN | MAX
i A 4.40| 4.90
B 110 1.40
= | b 0.70| 095
! P 1 c 0.30| 0.60
, = = c1 0.33| 063
__M ! b § +4. | D2 820| 920
|~ A | L it E 9.60 | 10.50
. | | | e 239| 269
" F 120 1.35
| I_!_“ L 13.11| 14.61
] I L2 355 4.05
. I _: : Q 110  1.40
' Qf 265| 2.85
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@ HCS5N50 N-CHANNEL MOSFET

SME R~ PACKAGE MECHANICAL DATA

E
B h.l __‘_E____
| L mim
24_7 SYMBOL :
MIN MAX
I A 2. 10 2, 50
EB = Al 0. 80 1. 20
b 0. B6 0. 96
'£ bl 5. 10 5, 50
Jid C 0. 40 0. 62
. _I D 5. 85 6. 45
r— [ 6. 30 6. 90
3| o 2. 286BSC
T L 2.40 3. 00
L1 0, 85 145
L2 0. 60 1. 10
[ 0. 67 1.07
#uilF REEL
-l
50¢
]
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@ HCS5N50 N-CHANNEL MOSFET

5pE.RST PACKAGE MECHANICAL DATA

BAr Unit : mm
4
bl -
i : fmm
SYMBOL _ ,
MIN MAX
|
C) a A 2,10 2. 50
Al 0. 80 1,20
Al b 0. 66 0. 96
| L_:] bl 5. 10 5. 50
- | b2 0. 85 1.25
-'| b2 | i - 0, 40 0. 62
N Il -
| | | D 5, 85 6, 45
| E 6. 30 6. 90
b 2 . 2. 2B6RSC
| L 9, 00 9, 60
| | l Ll 0.80 9,20
2 6 ;
I L2 0.67 107
\l/ !
/! I
# ¢
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@ HCS5N50 N-CHANNEL MOSFET

AW
LRI SR Gl 1 H R 2 =07 i o
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2 WL mhEAE Avl#tE, WE BERiES A
AP R

3. 7E BB T B A SRR S R AR R B K
BUE(E, &2 B a5t .

4 AR BINERAEE A S

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 frademark 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.

RER
T ERYUBTAMAT

pewuhit: AR YT R W A B A
AL 4R34

[fL1%: 86-755-82047720
Wik www.htwdz.com.cn
[fF4E: 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: 8B6-755-82047720
|Weh Site: www.htwdz.com.cn
i 4. grf@htwdz.com.cn
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