@ HCS13N50

N-CHANNEL MOSFET

FEATURES
® Low gate charge

e Low Crss (typical 14pF)
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 (JLHYH 14pF)

® 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 13A
Voss 500 V
Rdson Typ

(Vgs=10V) | Max 0.49Q
Qg-typ 27nC

B2 {E5 PRODUCT MESSAGE

T0-220

A 5 Model El 2 Marking 3t 3 Package
HCS13N50C HCS13N50C TO-220
HCS13N50D HCS13N50D TO-220F
HCS13N50S HCS13N50S TO-263
HCS13N50B HCS13N50B TO-262
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@ HCS13N50 N-CHANNEL MOSFET

HHHRAEM ABSOLUTE RATINGS (Tc=25C)

¥ H
m B 75 Value o
Parameter Symbol TO-220/263/262 | TO-220F Unit

f{"{llé.:fkhi‘-'ai—ﬂh!f-'ii i B H= Veoes — W
Drain-Source Voltage
S s o I=25C 13.0 13.0°
Drain Current -Continuous C T=100 8 g+
B kbt R (8 1)
Drain Current -Pulse lom 52 52* A
(note 1)
T e A e F= Vess +30 v
Gate-Source Voltage

ke H BIaER GF 2D
Single Pulsed Avalanche Eas 840 m.J
Energy (note 2)
FRIHBHR GE 1)
Avalanche Current (note | lag 13.0 A
1)

HEFRGER (F 1D
Repetitive Avalanche Energy | Eag 4.8 m.J

(note 1)
“HEERFRE R BE
SRR (I 3) dvidt 45 Vins
Peak Diode Recovery
dw/dt (note 3)
Pp
FERCHE Te=25'C 190 49 w
Power Dissipation -Derate . 157 0.39 WI'C
above 25°C

T S i iR R
Operating and Storage Ty Tete -55—+150 T
Temperature Range

7 | 28 de e MR I BT
Maximum Lead .
Temperature for Soldering T 300 c
Purposes

* T R e AL v i PR

*Drain current limited by maximum junction temperature
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@ HCS13N50 N-CHANNEL MOSFET

H4§tE ELECTRICAL CHARACTERISTIC

m B 5 b s e N Rl Bt N
Parameter Symbol Tests conditions Min |Typ Max |Units

=M Off —Characteristics
R —iniEE

BY lo=250pA, Vas=0W 500( - -
Drain-Source Voltage oss  Ip=£50HA, Ves v
ity 47 e R 38 B R

IABV Io=250pA, referenced to
Breakdown Voltage Temperature oss [o=29UH - los| - |wrec

_ AT, 5T
Coefficient
T i i R I Wpe=500V, Vee=0W, T=25T | - - | 1.0] pA
Zero Gate Voltage Drain Current 055 Npe=400V, Te=125C - | - [100] pa
L[] R ik R R _ _ -
Gate-body Leakage Current, Forward lossr Vos=0V. Vs =30V ) 100 mA
F ] A 1 ik e S _ _ -
Gate-body Leakage Current, Reverse losse  Vos=0V. Vs =-30V ) -100] nA
B FK#E On-Characteristics
i (A B e B B
Gate Threshold Voltage Vos@y  |Vos = Vas . lo=250uA 200 - a0 v
A Sl ) }
Static Drain-Source On-Resistance Rosen Ves =10V, 1p=6.5A - |04t|048) O
= i E‘:}: = 3

IE [ i = - s | - S
Forward Transconductance Wps =40V |, Ip=6.5A (note 4)
21 Dynamic Characteristics
il A FEL WVps=25V,
Input Capacitance Ces Vas =0V, - |18702159 pF
"i-|11| ] 5= if=1.0MH
il 114 FEL 7 _ Coss z - | 170 |225| pF
Output Capacitance
F ] 5 i L R

Cras - 14 | 20 F
Rewverse Transfer Capacitance P
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@ HCS13N50 N-CHANNEL MOSFET

B4t ELECTRICAL CHARACTERISTICS

b | H w5 B A Bp | k| M
Parameter Symbol Tests conditions Min |Typ [Max (U nits
Fac¥#E Switching —Characteristics
HEIRES [1] Turn-On delay time tal on) MNMoo=250V,Ip=13A,Rz=250 - 70 |160| ns
= FE [E] Turn-On rise time It (note 4, 5) - 145 | 240! ns
HEIR B 0] Turn-OFf delay time ta(off) - |135|230| ns
B 0] Turn-Off Fall time It - 45 120 ns
Hi i EE for 2 B Total Gate Charge Qg Mps =400V | - 27 | 35 nC
it —ilii f. 777 Gate-Source charge Qs =134 - g - nc
it — i Hi1r Gate-Drain charge Qlga Mes =10V (note 4, 5) - 12 | - nc

e — i H R A CEE{H Drain-Source Diode Characteristics and Maximum Ratings

1E i) $5 R & B iR
Maximum Continuous Drain-Source
Diode Forward Current

ls - - 13| A

1 ] 5 2K Mk o e R
Maximum Pulsed Drain-Source Diode
Forward Current

Iz - - 52 A

1E i) f5 R & B iR
Maximum Continuous Drain-Source
Diode Forward Current

VSD '\J’GS:DV |s:13|£\ - 1.5 W

B (v e BB W)
Reverse Recovery Time

Iter 400 ns
VGSZDV, |5:1 34,

B 1] e B e ey

dI-/dt=100A/s (note 4)
Qe 43 uc

Rewverse Recovery Charge

#4¥1E THERMAL CHARACTERISTIC

x|
B H w5 Volue B
Parameter Symbol Unit
TO-220/263/262 TO-220F
&5 B E ST ) .
IThermmal Resistance, Junction to Case Rin(-c) 0.79 255 cw
55 B B HE S pH
Rithj-A 62.5 62.5 T
IThermmal Resistance, Junction to Ambient (-A)
e Borb R EE p e i PR Motes:

i¥ 2: L=9.0mH, las=13A, Voo=50V, Re=25 O, #&#; 1: Pulse width limited by maximum junction temperature

&l T=257T

il T,=257T

: L=8.0mH, las=13A, Vpo=50V, Reg=25 0, Starting T,=257T

: Pulse Test: Pulse Width =300us, Duty Cycles2%

2

i 3: lso =13A difdt =200A/us, WDDSBVoss, 2 8 45 3: lgp =13A difdt S200A/us, VDDSBVpss, Starting T,=257T
4
5

i 4. BRb@EL. BRIPULEES300ps, b Hos2 %

i 5: MASTHERELX

: Essentially independent of operating temperature
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@ HCS13N50 N-CHANNEL MOSFET

$54Ef2E ELECTRICAL CHARACTERISTICS (curves)

| On-Region Characteristics | | Transfer Characteristics
10
10’ T 7 7 25C
3 H /
£ E 1 50T =2 7
s . - S
Hote
- 125005 pulse st g ‘{"' ,Ff
2 Te=asT _a {( Nt
| 01 Eﬁ%ﬁtﬁﬁspm st
o A2 VeV
1° 1 L | A | K 1 | L 1 |
W __ Drain-Source Voltage[V] 2 4 8 a 10
o W Gate-Source Voltage[V]
On-Resistance Variation vs Body Diode Forward Voltage Variation
Drain Current and Gate Voltage vs. Source Current and Temperature
0.5
= 20 T
§ UH=1W g
; ] -
5 = u ,
I o4 V_=E0V & / /
IlB 5 ﬁf = E 1 "j
8 g 150C
=] 3 !
P 2 ] 25T
& i |
02 a1 | .'J
[1] 5 10 15 20 02 a3 04 05 08 07 48 49 10 14 12 13 14 1.5
I, Drain Current [A] Vg, Source-Drain voltage[V]
| Capacitance Characteristics | | capacitance Characteristics
€, =G+ 0 1, = shorted) 12
10
. Vo 250V,
% v =100V >‘
a°
3 >
A
E‘
@ /
B
a

10 20
03; Toltal Gate Charge [nC]
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@ HCS13N50 N-CHANNEL MOSFET

$S{EMEE ELECTRICAL CHARACTERISTICS (curves)

Breakdown Voltage Variation On-Resistance Variation
vs. Temperature vs. Temperature
12 kT
] = 4
<y 1 - /
‘E .-"/ E &0
E [~ -
S0 5 v
2 g
= d 8w d
®
o Notes: Noles:
1.\."1 =0 as // I.Veil"lw
215250 4 / 2 gm
s | - |
75 &0 =5 1] F--] @ TS 100 125 180 5 <50 25 1] -] =] 75 L[ I -] B
11T TIT)
Maximum Safe Operating Area Maximum Safe Operating Area
For TO-220/263/262 For TO-220F
i i Thes Aeem [T .
N ﬂ”i;’;:f ot l: Operation in This Area 108
T o C Cott el > 100 Prasrapunsonsaddif LIMited by Rzcanannbe s snsnshaiog
N e o 2 1 e I W LA | S INEEH SR T 100= 1
% — — 53 ims g-:-E : e ;
E = = - 10ms E b -mm
- M E F 100ms ——
c.':l ¥ m_mﬂm 3 Wl
E £
D MNaole E
& 17225C e =] - Note:
! 5T =1500C I~ L 1T =25T
3 Siige Pulse M S=======a il st B
11 . {3 Single Pulss
o | 1] .
10 10" 1 10" 107 - - )
W_, Drain=-Source W 10 10 i w
os CYan-Source Vologe M V[, Drain-Scurce Voltage [V]
Maximum Drain Current vs. Case
Temperature
4
12
g —=
=10 .
E
1]
S
0 .
£ —
& ™,
L4 \\
\\
2
\
0
] 50 75 100 125 150

T, Case Temperature [ C]

z\;
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@ HCS13N50 N-CHANNEL MOSFET

45fEdhsk ELECTRICAL CHARACTERISTICS (curves)

Transient Thermal Response Curve

For TO-220/263/262
g 'E T i i
= E 1
= £ |
e f— D=n_5
g L o2 I {114
[} . otes:
Eo Lo __=::'—__—_—_d_- ] '1'::, Scltl=B.TaT iw Max L1
'3 = 1 & 2 Dwty Factar D=i4ity i
= E oos —T] 3T T =P .z i
— — L] € L) ] 4C
= b0 .02 |}
L] i 0—1'-"’"' T 1 o
- - - o Bw
N . 5_// single pulise JL JaL A~
2 { | [EEEE | ==FECRERE
1E-5 TE-a e XL Tnses 1 e
t, Sguare Wave Pulse Duration [sec]
Transient Thermal Response Curve
For TO-220F
1]
11
a 1 | D=o.5
£ =
2 o=z} mE b
o s ==
&' 0.1 S+t
—_— LI —— B
= L — o.os T | |-
E o 1 L
g F—= v.o=z T{i—=—"1" — e e F
= E— o0.01
= T ™ e
—r = Sihgie|parse =i El
o.01 =" ] v i
= 1
L L 'l A UL
1TE-S 1TE-4 1TE-3 o.o o1 1 10

t, Square Wawve Pulse Duration [sec]
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@ HCS13N50 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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@ HCS13N50 N-CHANNEL MOSFET

M. 7 PACKAGE MECHANICAL DATA

TO-220F B A7 Unit : mm
Package Dimension TO-220F
T -
} i |
TP
L | L
i
! - -‘IO
e o Bl

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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@ HCS13N50 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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@ HCS13N50 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

HCS13N50 N-CHANNEL MOSFET

i3 ¢ a0

1 PRI T 4R B AT PR 0607 S 1
SRR TR, TR, TR
5 AT .

2. MR IAE AR FEtR, W SERES A
A ERIE

3. 7E B R TH IR AN SR R A R K
BEE, & i et

4 AW P A F A 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 guestion, 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.
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[FfiE: 8B-755-82047720
[ hk: www.htwdz.com.cn
[iE#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
4. grf@htwdz.com.cn

www.htwdz.com.cn

BRYIT R FATBR 24 7] 12/12



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

	产品型号信息 PRODUCT MESSAGE
	 HCS7N80
	外形尺寸 PACKAGE MECHANICAL DATA


