@ HCS16N65

N-CHANNEL MOSFET

FEATURES
® Low gate charge

@ Low Crss (typical 10pF )
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 (J1HY(H 10pF)

® 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 15A
Voss 650 V
Rdson Typ

(Vgs=10V) | Max 0.55Q
Qg-typ 35.2nC

B2 {E5 PRODUCT MESSAGE

T0-220

A 5 Model El 2 Marking 3t 3 Package
HCS16N65C HCS16N65C TO-220
HCS16N65D HCS16N65D TO-220F
HCS16N65S HCS16N65S TO-263
HCS16N65B HCS16N65B TO-262
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(@) HCS16N65 N-CHANNEL MOSFET

3 M ABEM ABSOLUTE RATINGS (Tc=25C)

 {E value B
m H " 5 &
Parameter Symbol
y Unit
e T i £ — I AR EL R ERL R
pied .n-lﬂﬁ':i iR B L Vpes 650 v
Drain-Source Voltage
PR . I 15*
1 23 T B R R
E}irai‘rﬁjir;r:; continuous T=25c
] T=100C 9.5 A
RSB oD
Drain Current — pulse lom 60.0* A
Cnote 1)
Fr v A L P
T IHI|}11 L VGSS +30 v,

Gate-Source Voltage
b BB (i 2)
Single Pulsed Avalanche Eas 1688 m.J
Energy (note 2)
TR (1)

Avalanche Current (note | lag 15 A
13

HEFHEER 1D

Repetitive Avalanche Ear 4.0 m.J

Current (note 1)
TR E Rt E e LR

RIS (3D Win
Tk Li"_i‘r i didt o8
Peak Diode Recovery S
dwdt Cnote 32
P
D ) W
A Te=257T 61.6
FEHIhEE _Derate
Power Dissipation
pa above 0.49 w;
257 ©

I e S5 iR S A iR
Operating and Storage T, Tere 55~+150 T
Temperature Range

* e % b A P o v 4 3 PR 1)
*Drain current limited by maximum junction temperature
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(1) HCS16N65 N-CHANNEL MOSFET

%5t ELECTRICAL CHARACTERISTICS

W H % %5 WA & B REEAR i
Parameter Symbol Tests conditions Min |Typ [Max [Units
> &=¥tE Off -Characteristics
o — ik R
t[}rEIir:I-JSt:urt:ae Voltage BVoss 10=2501A, Vs=0V 630 -1 -V
Breakdown Voltage Temperature [ABVpss/AT, E'DE'_E ' - 079 - |VIT
Coefficient
W pe=B50V Vee=0V,
T e | e - |- 10| wA
Zero Gate Voltage Drain Current 088 £ -
Mps=520V, Tg=125T - - 100 pA
1 fvs) L el e
Gate-body leakage current, lessF Wps=0V, Vgg =30V - | - |100] nA
forward
I [ A A 4 e L
Gate-body leakage current, lzesr WMpe=0V, Wgg=-30V - - H100[ nA
reverse
il #¥51% On-Characteristics
4] {EL L R
Gate Threshold Voltage Voswy  Nos=Ves. o=250uA 1301 - 150V
153@5:1[]15.", |D=?.5ﬁ.
- |0.5]0.55) 0
25T
R 1'!."4;5 =10V f |n:?5:ﬂ. 0.88l1.20 Q
i s Sl L P8O oo i
Static Drain-Source WVes =10V, I1p=7.5A 13lisl o
On-Resistance 150'C I
iE 1 5 3
Corward Transconductance Ots Vps =40V , I;=7.5A(note4)| - [11.0] - | S
ah#& %% Dynamic Characteristics
it £2 FB P .
Gate resistance Rg F=1.0MHz open drain 04 | - |26 Q
i AL WVns=25V,
" | Cs ol 1000 [20802600| pF
Input capacitance Vag =0V
i HH EBL R i=1.0MH_.
G 50 | 200 (350 F
Output capacitance o P
Fz [ {E S L 5
o] % L 78 | Co 9 10 | 40| pF
Reverse transfer capacitance
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(1) HCS16N65 N-CHANNEL MOSFET

%51 ELECTRICAL CHARACTERISTICS

%44 Switching Characteristics

m B " 5 Mtk K| Al ok fir

Parameter Symbol Tests conditions Min | Typ Max|Units
fEiRE A Turn-On delay time  [ts(on) - | 48 |B0| ns
b F-B i) Turn-On rise time Ik, Vop=325VlIp=15ARe=25 | - [116.8(155| ns
SR ] Turn-Off delay time  [ta(off) (0 - | 64 |90 ns
F 8+ (7] Turn-Off Fall time iy (note 4, 5) - |416 |62 ns
i B 77 2 i Total Gate Charge [Qq Vos =520V , - |352|75| nC
H — il i Gate-Source charge Qg Io=15A - |119|25| nC
Hi — i f 7 Gate-Drain charge  |Qqg Ves=10V  (note 4. 5)1 1439 (30| nC

i — I HE R Rl JU@E /. Drain-Source Diode Characteristics and Maximum Ratings

1E [i] d R 4 LR
Maximum Continuous Drain Is - - 15 | A
~Source Diode Forward Current
iE [ e o Fik v B R
Maximum Pulsed Drain-Source Iz - - 60 | A
Diode Forward Current
iF 5] R
Drain-Source Diode Forward Vsn Vas=0V, lz=15.0A - - 14 |V
oltage
F o) % & i [a
RIKEHE " - 1853 |1500| ns
Reverse recovery time Ves=0W, ls=15.0A
F e B e g di-/dt=100A/us  (note 4
) Qu " (oted) | lsa| 15 |uc
Reverse recovery charge
A% THERMAL CHARACTERISTIC
K Max
m B % 5 B fr
Parameter Symbol U nit
ks 35 "-‘,:a,'-’-'. i #_I! i
5 SR I-:H . R1r,.['-c.]. 203 CIW
Thermal Resistance, Junction to Case
et | B 1 ) B
& EIRY I-H . . Rﬂ-,[h.q]. 39.1 TIW
Thermmal Resistance, Junction to Ambient
it MNotes:
1o B P ol I e i L 1: Pulse width limited by maximum junction temperature
2: L=16mH, las=15A, Voo=50V, Rg=25 O #2ERE5i 2. L=18mH, las=15A, V=50V, Rg=25 0 Starting T,=258C
T=257T 3: lgp S15A diddt 2300A/ps VDD<BVpss, Starting T,=25TC
3: lsp =15A difdt 300A/ps VD DsBVpss, EI5E5R T=25T 4: Pulse Test: Pulse Width s300us, Duty Cycles2 %
4 BRl: BRI ES300ps, & 7 His 2 5: Essentially independent of operating temperature

5: BAETERELR
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() HCS16N65 N-CHANNEL MOSFET

$5{Fi#h4k ELECTRICAL CHARACTERISTICS (curves)

On-Region Characteristics Transfer Characteristics
100} o -
— = == = = e —— —— ——= [ S B e S I ..-: ............
b ‘F/"’
[— "
- == 7
- B4V P=c = 4
< s B =T e .-:Ilf
o 1 I 1507C L4
2> 1 "/ X 1251
~ -~ r"
MNotes: .I'I J'J Notes:
1. 250us pulse test— [ 1,250s pulse ost_|
1 2. T-=251 ./ 2y, =20V
] o | 1
. - I -] 3 i 5 & 7 8 B i
.Ill.:: [".II] II"":E M
On-Resistance Variation vs. Body Diode Forward Voltage Variation
Drain Current and Gate Voltage vs. Source Current and Temperature
nes L
11
oTs 10 /"/
afo = ..’J
- r.f’ Jil_.l"
o —_
L =1 Oy = “T_E .r'f "1.
8 . LT TTE _
3 055 ‘E* Fi"w 1 x‘ 25T
080 et VE=20V] -
045 .l .
T1 111 e LIT Hotes:
- hlebe: To 35T | 150I: —3. 250y puise
- f 2. Viz=iv
" . [T
0 2 4 © B 10 12 W W B W I 02 03 o4 05 08 07 08 o 10 11
I 14 Ve
| Capacitance Characteristics | |  Gate Charge Characteristics |
12
19000 ! h.lf'— s:mluf
e e S e I N
1000 ciss = r "\‘
T = . Vo1V, | K]
& Ea ! i
E 1m {OEE % I
: .
8 10 3
G CISE E L
1 &
— === it — ===z it —====== i }32 ] ]
04 [l [l 1l . I —— ——
041 1 10 100 % 1 m 30 ] an
Dirain to Source Voltage[V] Q, Toltal Gate Charge [nC]
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@ HCS16N65 N-CHANNEL MOSFET

$5{Ef%R ELECTRICAL CHARACTERISTICS (curves)

Breakdown Voltage Variation On-Resistance Variation
vs. Temperature vs. Temperature
20 4.0
LRE] HH’_ g
ﬁ 1.10 ] 0
5 1 =
E 1.05 = E 5 — 2]
E__ 100 #’.“,_ E 30 - .-"/
E‘- oas = E --/
E1s —
0:83 ""-'/ = 0 el
Hotes: P Mates:
.88 1 VoSO o6 1. W= 100
2. 1,=250uh : 2. 1,=7 .64
.80 | | a0 |
~TH <50 I [ 255 =0 [ Le 125 150 -7 50 -25 a = Lo -1 100 125 150
T[T] T,['- 1
Maximum Safe Operating Area Maximum Drain Current
vs. Case Temperature
= e =
e e e E— I
e e e E——
ol — —— 1
s i 1 Eu- - .
T - S wf
1 2.0
1 ) —— I ]
J - - i
Iz = = S 00 s 0
T, Casa Termperature 1]
Avalanche Energy Power Disspation vs.
Temperature
= 1600 - R
% 1800 - i =
o T
£ 5w
S £
5 i
= g
; 4] - ,E F1]
200
(1]
5 =D 75 100 125 150

Junction Temperature,Tj{T)
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(@) HCS16N65 N-CHANNEL MOSFET

#5§F#h4k ELECTRICAL CHARACTERISTICS (curves)

Transient Thermal Response Curve

10 T T
Duty Cycle - Descending Crder
1 0.5 —
—-l—""'""'-“
— = (.2
&)
) —0.1 “*"‘—'—'—_F-,_--'H;ﬁ
M '
% 0.1 0.05 "‘"""'_-_#:.
: / e .
g —0.02 7| P:»:l: | |
a I
— ——0.01
z - n |-n-
£ 00 = 1
-4 1+ —u-l
= Single Pulse
Moites:
/ 1. Duty Factor . D=1/ t2
2. Tim=Te =Ppu * Teucit)
0.001

100E-05 100E-04 100E-03 100E-02 100E-01 100E+00 1.00E+01 1.00E+02
Rectangular Pulse Duration [sec)

www.htwdz.com.cn RINTE R FA R A 7/12


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

(1) HCS16N65 N-CHANNEL MOSFET

SMZR~t 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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@ HCS16N65 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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@ HCS16N65 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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(@) HCS16N65 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) HCs16N65 N-CHANNEL MOSFET

ERWEIR

1 BRI 4 el R 4 0 7 4 48 4
ORI FOMESHREE, IR, TR
AT R,

2 MEERHEIAT AFlFits, W BERiE S AW
EN- S

3 7F BB T I A B S A R O
WUEAE, & W 2R B AL AT REE .

4 AU W I RRCARE AN ) 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 tfrademark 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
YT ERMEBTHRRLT

Zral il 1A IR T R T B A
[EAL4HEIE

[ i%: 86-755-82047720
i hE: www. htwdz.com.cn
[lF#H: 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.hiwdz.com.cn
k4 grf@htwdz.com.cn
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