’ “'I AR Ay D
o N V4038 8 3 75 37 3R 5445 N-CHANNEL MOSFET

HW7N60
& 4

EE 2% MAIN CHARACTERISTICS

Ib TA
Vbss 600V

Roson) (Ves=10V) 0.95Q (typ.)

Qe 30nC g & TOZHET 1,94 T0-2200 DPAK
3
Fi& APPLICATIONS 2
® AT IS HLIE ® High efficiency switch mode power supplies
® HiFHRA ® Electronic lamp ballasts based on half bridge 1 ‘
® LED HiJF ® LED power supplies
3
7= e FEATURES
® {ICHHH A Ay ® Low gate charge 1 Gate
® ik Crss (174 {E 25pF) ® Low Crss(typical 25pF) 2 Drain
® JFICH R ® Fast switching 3 Source
® 100% =5 i ik ® 100% avalanche tested
® =Pt dv/dt g ® |Improved dv/dt capability
® ROHS 7=/ ® RoHS product
T #/5 5 ORDER MESSAGE
NS Eid EET KN f.5¢ A
Order codes Marking Package Halogen Free Packaging Device Weight
HW7N6OF HW7N6OF TO-220FT % NO 445 Tube 2.2g(typ)
HW7NB0C HW7N60C TO-220C % NO 445 Tube 2.159(typ)
HW7N60I HW7N6O IPAK 7 YES %45 Tube 0.35g(typ)
HW7N60D HW7N60D DPAK 2 YES 4% Tube 0.3g(typ)
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HW7NG60O

#5%1{E ABSOLUTE RATINGS (Tc=25°C,unless otherwise specified)

W Zan %&{E Ry Y
Iﬁ H g Ratings AT
Parameter Symbol Unit
IPAK DPAK | TO-220C | TO-220FT
Tt — YA ot 2 P
Drain-Source Breakdown Voltage Voss 600 v
HE S Te=25C | r A
. . D
Continuous Drain Current | T.=100°C 4.9° A
TRk R G 1D | 08" A
Drain Current pulsed (note 1) oM
de v AR PR
Gate-Source Voltage Vass +30 v
Bk i aEE E 2)
Single Pulsed Avalanche Energy (note 2) Eas 420 mJ
HETHREE GED E 49 .
Repetitive Avalanche Current (note 1) AR
TR SRR e K R R AR A (VE 3D dvidt 5 Vins
Peak Diode Recovery dv/dt (note 3)
FEBL T Tc=25C . 173 180 200 24 w
. . D
Total Power Dissipation | Derate above 25°C 1.38 1.44 1.6 0.19 w/C
AR .
Operating Junction Temperature T 150 ¢
(AN
Z?ﬁ%kmﬂ% TsTo -55~+150 C
Storage Temperature
RN :
Maximum Temperature for Soldering Leads Tt 300 ¢
* I FRLL Y A v 4 T PR 1
* Drain current is limited by junction temperature.
7% ELECTRICAL CHARACTERISTICS (T,=25°C,unless otherwise specified)
B gE| Gie) M A BOME | IUE | BOR(E | BT
Parameter Symbol Test conditions Min Typ Max Unit
W& KePE Off Characteristics
T — W _ _
Drain-Source Breakdown Voltage BVbss 0=250A, Ves=0V 600 ) ) v
ifi 57 H R R 10=2500A
Breakldlown Voltage Temperature ABVpss/AT, referenced to 25C - 0.47 - Vv/'C
Coefficient
TR AR I FELAR Vpbs=600V,Ves=0V - - 1 7y
. Ipss
Drain-Source leakage Current Vps=480V,Tc=125C - - 50 HA
MR s FEL A iE [ Forward Vbs=0V,Ves=30V - - 100 nA
Gate-Source less
leakage current Jxfi Reverse Vps=0V,Ves=-30V - - -100 nA
V ‘.n\ e ol AT T —
W) AR A B A H]
fAc: 201508A 2
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HW7NG60O

i
Parameter

Symbol

5 WA 2% A
Test conditions

e /IME

H AR
Typ

BNE
Max

<K (v2
Unit

JEZA4%$M On Characteristics

AR IENCERES
Gate Threshold Voltage

Vasith) Vps=Vas. 1b=250pA

4.5

A B

Static Drain-Source On-Resistance

Rbs(on) Ves=10V,Ip=3.5A

0.95

1.2

1ER S
Forward Transconductance

Vps=30V,Ip=3.5A
9gFs (note 4)

5hZ& % Dynamic Characteristics

LIPNGER S

Input capacitance

Ciss

1000

f th LA

Output capacitance

c Vps=25V,Ves=0V,
0SS f=1MHz

115

I I A i LR

Reverse transfer capacitance

Crss

25

pF

FrKF 4 Switching Characteristics

T LE AR B A
Turn on delay time

taon)

14

ETt A

Rise time

t; Vop=300V,Ip=T7A,
Re=25Q

32

IR W ZE IR B[]
Turn off delay time

tacoft (note 4, 5)

67

“F Wt ]

Fall time

te

35

ns

LG ERCTPSS
Total Gate Charge

Qe

30

M — I g

Gate-Source charge

Vbs=480V,Ip=7A,
Qs Vaes=10V
(note 4, 5)

A — I F

Gate-Drain charge

Qap

15

nC

-l — B 454 Source-Drain Diode Characteristics

1E [\ IESE R
Continuous Forward Current

A Fi Jik g FL A

Pulsed Forward Current

28

1E 1] He
Forward Voltage

Vsp Ves=0V,Is=7A

1.5

S PRSI 1]

Reverse recovery time

trr Ves=0V,Is=7A,

315

ns

S TR PR R A

Reverse recovery charge

dlr/dt=100A/us
Qr (note 4)

3.1

uC

o~

JA: 201508A

QU MBI A

GUANGZHOU SINO-MICRO ELECTRONICS CO.,Ltd




HW7NG60O

#4R¢E THERMAL CHARACTERISTICS

PN
I—Dj E ff{‘f% Max ﬁ’fi
Parameter Symbol Unit
IPAK DPAK TO-220C | TO-220FT
45 B ST HABE .
" . Rin(- 72 . . .21 C/W
Thermal Resistance,Junction to Case thi-<) 0 0.69 0.63 5
S5 B IAEE R A H .
. . . i- C/W
Thermal Resistance,Junction to Ambient Ring-=) 76 73 60 49
i Notes:
1 Tk 9 5 e v 4 PR 1) 1:Pulse width limited by maximum junction temperature
2:L=17. TmH, 1,.=7A, V,,=50V, R=25Q, ftlsss 2:L=17.7mH, las=7A, Vpp=50V, Re=25 Q,Starting
W& T=25C T,=25C
3:1,<7A, di/dt <100A/ us, V,, <BV,, {EIGLE IR 3:lsp £7A,di/dt <100A/ps,Vop<BVbpss, Starting
T=25C T/=25C
4 kR IAR : kb 9 FEE <300 1 s, (A E<2% 4:Pulse Test:Pulse Width <300us,Duty Cycle<2%
5: A TAEIRE LR 5:Essentially independent of operating temperature
\/ N mlife Ay 2T p—
WY ) AR A PR 2 ]
A 201508A 4

GUANGZHOU SINO-MICRO ELECTRONICS CO.,Ltd




HW7NGO

¥k 25 TYPICAL CHARACTERISTICS (curves)

Fig.1. On-state Characteristics

14.0 T T T
VGS=TV,8V,9V,10V
Notes \
12.0 — 1.250us Pulse Test ‘ \|

2.T=257C

._.
o
o

VGS=6V

ID, Drain Current{A)
[es]
o

Fig.2. On-resistance variation vs.
drain current and gate voltage

RDSON, On-State Resistance(Q)

1.6
15
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13 Z

VGS=1I0V

12

6.0 -+ I | 1.1 VGS=20V
VGS=5V
4.0 - / * r 10
20 4 | I ! 0.9
s VGS=4v 08
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VDS, Drain-To-Source Voltage(V) ID, Drain Current{A)
. i Fig.4. On state current vs.
Fig.3. Gate charge characteristics Diode forward voltage
100
12 :
S 10 ! 5
g" / _ s e s e s o s mmmn
5 8 <
> 3
g & DS=480V 5 4
3 (6]
a 5
% 4 la)
9 S 01 11.VGS=0Vimis
e 2—/—T1— " 1 1| | == 2.250u8S Pusle test
> Fotat gt Lo
0 0.01
0 5 10 15 20 25 30 35 0.0 0.2 0.6 0.8 1.0 1.2
Qg, Total Gate Charge (nC) VSD, Source To Drain Diode Forvard Voltage(V)
Fig.5. Breakdown voltage variation vs. Fig.6. On resistance variation vs.
Junction temperation Junction temperature
12 30
° 25
211 ¢ /
3> | TE 20 //
oc | ]
i . i
EE 10 Ez /
‘235 / 30,%
<a ;0 1.0
@ o Z5 —
209 28
89 o i
é :
5 08 0.0
70 45 -0 5 30 5 80 105 130 185 180

-20 5 30 55 80 105
TJ Junction Temperture (T)

130 155 180

TJ Junction Temperture (C)
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HW7NGO

Fig.7. Maximum safe operating
area(TO-220FT)

Fig.8. Transient thermal response
curve(TO-220FT)

10° T
$ 0 {11 I
&) g } il
— A = 3
{ LLLLEEE S— 1 =
1o JOperaen n The Aree O s s o W O 1 NI WA
e s Limited By Roe. g 10 =T e e e e :
< i v} et | R e 54 e o 3
€ > < g‘ ——0.05 -———-—*"‘”'”:A/ :
o - FE g I g S 4 H
S 10 £55 B < 0 == = =t *Notes:if -+l L 1.
2 / TS £ ; s i 1. TFTc=Pom* Zejet) 11
% H 5 12.Duty Factor D=T1/T2!"
5 o B —
Q 1o’ ',_4 iHH P LHE L 1 Pom_{.
B & € “Singe Pusle - S e Vol &
1.Tc=251 = SHE B g
RERI-RITIT RS ) N el
" i 3.Single Pulse i i i P
10“ d 5 a ‘] 4 o 3' : i ‘T R 0 1
10° 10' 10° 10° 10 10 10 10 10 10 10 10 10
VDS, Drain-Source Voltage(V) T1,Squre Wave Pusle Duration(Sec)
Fig.9. Maan(l_f_rg szazf&%peratlng Fig.10. Transient thermal response
area(1L- curve(TO-220C)
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10 Fo T TIT g
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Fig.11. Maximum safe operating Fig.12. Transient thermal response
area(IPAK) curve(IPAK)
10’ — BEEL 10°
Operation In This Area R A BB
Is Limited By Rocos i i g [———0=0. i S
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Fig.13. Maximum safe operating Fig.14. Transient thermal response
area(DPAK) curve(DPAK)
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= - - 10" = + i : 5

g i i ik N [ : / fo ’P:M: | | I:
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Fig.15. Capacitance characteristics
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Fig.16. Gate charge test circuit & waveform
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~

R Vos 90% N
RGS VDS
V,
o - v 10% 10%
— IN j_ -
10V DUT fig | L& o | |t
& 5 -«
K ton torr j
Fig.18. Unclamped inductive switching test circuit & waveform
Eas= - Liag?
15y AST 5 AS
—Vos
v L DRIVER IR - S
DS i I J

/|

Ag D.UT " 74 \

N\ : — VoD // \

AS
320V _;.I}_ / \
L s — — 2

-

Fig.19. Peak diode recovery dv/dt test circuit & waveform

2

Vs (DRIVER)

Is (DUT)

y
Diode reverse current
—

Vps (DUT) \

*. dv/dt controlled by RG
*. Is controlled by pulse period

\V

v

JA: 201508A

Diode recovery dv/dt
l Ve 'VDD
T Body diode forward voltage droy
il
P

J IR RIOL A B2 v
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4B R~ PACKAGE MECHANICAL DATA

TO-220FT

TO-220C

JA: 201508A

O ED/@ |
0] O]
il BfFunit:_ mm
b WS | RME | AR
Symbol Min Max
A 9.96 10.36
B 15.67 16.07
“ttg & 12.7 13.3
D 112 1.32
ﬂ e ol E 1.85 2.15
I F 0.59 0.79
G 2.39 2.69
H 3.09 3.29
. | 2.34 274
i J 45 49
2 K 261 291
B L 6.5 6.9
M 04 06
TO-220FT
A K
| _..1_.._1«
|
i
B | i
I
|
|
) o
ST
O Bffunit: mm
T TS | A | BAR
| Symbol Min Max
Tl T A 97 10.1
D Lt | el N B 35 37
| | | c 9 94
MM M D 117 147
IR E_| 28 | 32
1= F 156 | 162
| | | G 18.96Max
N H 244 264
I I 07 09
1] o J 978 10.38
H | | | H - K 43 47
Lot i L 12 14
M 04 06
N 225 255
TO-220C

A
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IPAK \ 1
Ll L. B
Bfrunit: mm
e 5 | BME | BAE
E Symbol Min Max
I = A 64 68
B 518 548
C 075 102
D 595 6.35
E 07 1
F 07 09
5 S — G 214 244
: G el - 67 73
| 21 25
J 085 115
= K 0.41 0.61
I ™M 1 [*] \
IPAK
DPAK 3 i !
B
ﬁﬁmt mm
a —P— —f Be | ®/ME | RAHE
J Symbol Min Max
A 6.4 6.8
B 518 548
| i C 072 102
b ’--‘ D 595 6.35
‘ ‘ a E | 075 | 105
< F 07 09
ol A= G 214 244
LL.L_G.I H 24 3
| 21 25
] J_ | 085 | 115
’ m EF m \ K | 041 | 061

LY

JRiA: 201508A v J MR AT R )

GUANGZHOU SINO-MICRO ELECTRONICS CO.,Ltd

10




