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N V438 3o A 37 %08 i85 N-CHANNEL MOSFET

HW4N60

EE 2% MAIN CHARACTERISTICS

Ip 4A )
Vbss 600V
Roson) (Ves=10V) 1.9Q (typ.) Y
Qg 18nC L $ / :
1,0/ 1022087 * ppak 2 IPAK
5 3
Fi& APPLICATIONS
® AT IS HLIE ® High efficiency switch mode power supplies 2
® HiFHRA ® Electronic lamp ballasts based on half bridge
® LED HiJF ® LED power supplies 1 ‘
3
P At FEATURES
® A HL A ® Low gate charge
® X Crss (ML71H 49pF) ® Low Crss(typical 49pF) 1 Gate
® JFICH TR ® Fast switching 2 Drain
® 100% %5 jif ik ® 100% avalanche tested 3 Source
® =Pt dv/dt g ® |Improved dv/dt capability
® ROHS 7=/ ® RoHS product
T #/5 5 ORDER MESSAGE
RS Eid EET KN f.5¢ A
Order codes Marking Package Halogen Free Packaging Device Weight
HW4N6OF HW4N6OF TO-220FT % NO %45 Tube 2.2g(typ)
HW4N60I HW4N6O IPAK 2 YES %% Tube 0.35g(typ)
HW4N60D HW4N60D DPAK 7 YES 4% Tube 0.3g(typ)
\V IR 7 2y =all{=
WY ) MRS AR ]
JiRA: 201503D
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HW4NG60

#4551 {E ABSOLUTE RATINGS (Tc=25°C,unless otherwise specified)

Kl B
e 5 Ratings BT
Parameter Symbol Unit
IPAK DPAK TO-220FT
TR — s it 7 v e
Drain-Source Breakdown Voltage Voss 600 v
L Te=25C | 4 A
Continuous Drain Current Tc=100°C b 25 A
TRk b LR (G 1) | 16" A
Drain Current pulsed (note 1) oM
B e AR HEL
Gate-Source Voltage Vess +30 v
Bk i aEE E 2) E 184 m
Single Pulsed Avalanche Energy (note 2) AS
HE TR GED E 55 m
Repetitive Avalanche Current (note 1) AR
TR I R R B K HLE AR A (U 3D dvidt 5 Vins
Peak Diode Recovery dv/dt (note 3)
B IR Tc=25C b 152.6 141 23.5 w
Total Power Dissipation Derate above 25°C ° 1.22 1.13 0.19 W/ C
5 TR .
C
Operating Junction Temperature T 150
FEAif iR .
Storage Temperature Tste ~557+150 c
RN a
C
Maximum Temperature for Soldering Leads Tt 300
* I FRLL Y A v 4 T PR 1
* Drain current is limited by junction temperature.
K% ELECTRICAL CHARACTERISTICS (T,=25°C,unless otherwise specified)
B gE| Gie) M A RAME | BAUE | RKE | B
Parameter Symbol Test conditions Min Typ Max Unit
W7 &4tk Off Characteristics
e — U5 7 L _ _
Drain-Source Breakdown Voltage BVbss 10=250pA, Ves=0V 600 i i v
it 57 PR IR LRI o=2500A
(B:r(')eeafzgi(;vr\:? Voltage Temperature ABVpss/AT, referenced to 25°C - 0.47 - Vv/'C
JRVER IR H R | Vps=600V,Ves=0V - - 1 A
Drain-Source leakage Current bss Vps=480V,Tc=125C - - 50 pA
RN s HEL O 1E T Forward Vbs=0V,Vas=30V - - 100 nA
Gate-Source Iess
leakage current 1] Reverse Vps=0V,Vgs=-30V - - -100 nA
A h S Zaly 7 A S
W) AR A B A H]
WA: 201503D 2
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HW4NG60

T H e AR SE A wAME | AME | BRE | B
Parameter Symbol Test conditions Min Typ Max Unit
BEAKE On Characteristics
% &
ga%l‘eE?‘l'Jf:reshold Voltage Vasith) Vbs=Vas. Ib=250uA 25 - 45 V
FAS FE _ -
Static Drain-Source On-Resistance Rosion Ves=10V,10=2A i 19 2.2 Q
1E % 5 _ _
Forward Transconductance 9gFs Vos=30V,lp=2A(note 4) 3.5 i i S
FA4¢ Dynamic Characteristics
A e
PN R . Ciss ) 500 ]
Input capacitance
B Y P Vbs=25V,Vas=0V,
Output capacitance Coss f=1MHz ) 57 ) PF
S A P2
. Crss - 49 -
Reverse transfer capacitance
FF=%¢: Switching Characteristics
318 AE AR I [A] ¢ i 10 i
Turn on delay time A(ON)
é:is}gﬁjr:ﬂe tr Vop=300V,Ip=4A, - 25 -
FWTEIR T Re=250 ns
. td(off) (note 4, 5) - 37 -
Turn off delay time
T eI 1]
Fall time t i 25 -
MK, v A7 A B Qe i 18 ]
Total h
ﬂ;t_a;{);g;kc are Vps=480V,Ip=4A,
o Qes Ves=10V . 3 i nC
Gate-Source charge (note 4. 5)
M — i L A Qoo ) 9 )
Gate-Drain charge
-k &% Source-Drain Diode Characteristics
1E SR R | - - 4 A
Continuous Forward Current S
1E [ ik i L U | i i 16 A
Pulsed Forward Current M
II:EOEVJ;I?[;%VOI tage Vsp Ves=0V,ls=4A - - 1.5 \
7 P 2 8]
Reverse recovery time tr Ves=0V,Is=4A, ) 233 ) ns
R dIr/dt=100A/us
/ . (note 4) . )
Reverse recovery charge Qr 1.6 uC
v} PAETIOT 1A B 2 )
i 201503D GUANGZHOU SINO-MICRO ELECTRONICS CO.,Ltd 3




HW4NG60

#R¢E THERMAL CHARACTERISTICS

ICIN:
15 H (iR Max Hpy
Parameter Symbol Unit
IPAK DPAK TO-220FT
45 B ST HABE
- . Rin- 0.82 0.89 5.31 CTIW
Thermal Resistance,Junction to Case "G-o)
45 B BT A BH
. . Rin(- 83.5 79 47 1 TIW
Thermal Resistance,Junction to Ambient h(-2)
: Notes:
B vih 2 B oy B e 4y
L e 58 5 o 5 e i R 1:Pulse width limited by maximum junction temperature
2:1=22. 8nll, T,=4A, V=50V, R=25Q, jLhns 2:L=22.8mH, Ias=4A, Vpp=50V, Re=25 Q,Starting
I T=25C T,=25°C
3:19<S4h, di/dt <1008/ s, ViySBlis, EAGET R 3:1s0 <4A dildt <100A/us, VooSBVoss, Starting
T=25C T,225C
A PR O SERES300 w s, S HS2% 4:Pulse Test:Pulse Width <300ps,Duty Cycles2%
b HEAE TARRIZILR 5:Essentially independent of operating temperature
\/ M A Ee A T AN
VJ PHAETHO 1A B 2 ]
A 201503D GUANGZHOU SINO-MICRO ELECTRONICS CO.,Ltd 4
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RHIE 2 TYPICAL CHARACTERISTICS (curves)

drain current and gate voltage
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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
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o a 7 / i
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> 7 | 1 | ] A il e ) 1VGS=OV- i
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Fig.5. Breakdown voltage variation vs. Fig.6. On resistance variation vs.
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Fig.7. Maximum safe operating Fig.8. Transient thermal response
area(TO-220FT) curve(TO-220FT)
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Fig.9. Maximum safe operating Fig.10. Transient thermal response
area(IPAK) curve(IPAK)
10' g
Thi; A:rea / . §
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g S, lrﬂlte F I / %
5 Vi 5
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Fig.11. Maximum safe operating Fig.12. Transient thermal response
area(DPAK) curve(DPAK)
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Fig.13. Capacitance characteristics
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Fig.14. Gate charge test circuit & waveform
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Fig.15. Switching time test circuit & waveform
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Fig.16. Unclamped inductive switching test circuit & waveform
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Fig.17. Peak diode recovery dv/dt test circuit & waveform

- . \
V¢s (DRIVER) 10V
I (DUT) / \ /di/dt

lRM

'
Diode reverse current

Diode recovery dv/dt
Vps (DUT) \ l Ve Voo
*. dv/dt controlled by RG
K *. Is controlled by pulse period T Body diode forward voltage droy
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HW4NG60

MR~ PACKAGE MECHANICAL DATA

TO-220FT

IPAK

[A: 201503D

3

O]

o O
faw

i

= %ﬁmt mm
D /s | &ME | ®=AE
Symbol Min Max
A 9.96 10.36
B 15.67 16.07
\g C 127 133
e j D 112 1.32
be o E 1.85 215
H = F 0.59 079
G 239 269
H 3.09 3.29
e[| = | 2.34 274
= J 45 49
. - K 2.61 2.91
. L 65 6.9
M 04 06
TO-220FT
A I
B * |
AL i
Bfrunit: mm
13 s | ®=ME | AR
E Symbol Min Max
Lol | e =) A 64 68
B 518 548
C 075 1.02
D 595 6.35
E 07 1
F 07 09
o 1o _.._..K— G 214 244
H 6.7 3
| 24 25
J 085 1.15
T K 041 061

IPAK

J IR RIOL A B2 v
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HW4NG60

DPAK
B L
Bf7unit: mm

= —— — s | &/ME | AR
I Symbol Min Max

A 6.4 6.8

G 518 548

C 072 1.02

E l U : D 595 6.35
‘ ’ “ B 075 1.05

L - F 07 09
5 A G 214 244

L_J__.Iﬁ G B 24 3

I 21 25

| | | J 085 [ 115

’ l:l:l ET:' I:l:l \ K 0.41 061

| | |
DPAK
A s il g —
w) PHABTH A PR 2 ]
)#}izl:; 201503D GUANGZHOU SINO-MICRO ELECTRONICS CO.,Ltd 10




