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4N60 Series Pin Assignment
B Features
Originative New Design Ip=4A
Superior Avalanche Rugged Technology BVpss=600V 3-Lead Plastic TO-220AB
Robust Gate Oxide Technology Rps(on=2.0Q ) Package Code: P
Very Low Intrinsic Capacitances Pin 1: Gate

Excellent Switching Characteristics
Unrivalled Gate Charge: 15nC(Typ.)

Extended Safe Operating Area

Lower RDS(ON): 2OQ(Typ) @ VGS=10V

100% Avalanche Tested

ra

Pin 2 & Tab: Drain
Pin 3: Source

] 3-Lead Plastic TO-220FP
Package: TO-220AB & TO-220F 1 Package Code: F
. Pin 1: Gate
.%ci""‘ e s [ ey Pin 2: Drain
FAAFRAC. JFOGH R BB R . SR AT S RoHSHLE Pin 3: Source
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TO-220P &, TO-220AB C:l:¥ikf) Series Symbol:
TO-220F f, TO-220FP (4=¥4)
3S
B Absolute Maximum Ratings (T¢=25°C unless otherwise specified)
Value
Symbol Parameter Units
TO-220AB  TO-220F
Vpss Drain-Source Voltage 600 600 \
| Drain Current—Continuous (T¢=25C) 4.0 4.0*
° Drain Curren—Continuous (T¢=1007C) 25 2.5% A
lom Drain Current — Pulsed (Note 1) 16 16*
Vs Gate-Source Voltage +30 +30 \
Eas Single Pulsed Avalanche Energy (Note 2) 240 240 mJ
lar Avalanche Current (Note 1) 4.0 4.0 A
Ear Repetitive Avalanche Energy (Note 1) 10 10 mJ
dv/dt Peak Diode Recovery dv/dt (Note 3) 5.5 5.5 V/ns
b Power Dissipation (T¢=25C) 100 33 w
D
Power Dissipation - Derate above 25°C 0.8 0.26 W/C
T,, Tsta Operating and Storage Temperature Range -50 ~ +150
T
T, Maximum lead temperature for soldering purposes, 1/8” from case for 5 seconds 300
* Drain current limited by maximum junction temperature ( TO-220F )
B Thermal Resistance Characteristics
TO-220AB TO-220F
Symbol Parameter Units
Typ. Max. Typ. Max.
Rgjc Junction-to-Case - 1.25 - 3.79
Racs Case-to-Sink 0.5 -- - - CIW
Rgua Junction-to-Ambient - 62.5 - 62.5
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‘E’ HAOHAI ELECTRONICS gmﬂg @ 4N60 series

4A, 600V, NAIE 730N SR 7 S S HOWHs 1 N-Channel MOSFET

B Electrical Characteristics (T¢=25°C unless otherwise specified)

Symbol Parameter Test Conditions Min. Typ. Max. Units

On Characteristics

Vs Gate Threshold Voltage Vps=Vgs; Ip=250pA 25 - 4.5 \%

Rpson) Static Drain-Source On-Resistance Ves=10V, 1p=2A - 2.0 2.5 Q

Off Characteristics

BVpss Drain-Source Breakdown Voltage Vgs=0V, [p=250pA 600 -- -- vV
ABVpss/ AT, Breakdown Voltage Temperature Coefficient Ip=250pA, Referenced to 25°C -- 0.65 -- V/I'C
Vps=600V, Vgs=0V - - 1
Ipss Zero Gate Voltage Drain Current pA
Vps=480V, Tc=125TC - - 10
lgssk Gate-Body Leakage Current, Forward Ves=+30V, Vps=0V - - 100
nA
lassr Gate-Body Leakage Current, Reverse Vgs=-30V, Vpg=0V - - -100

Dynamic Characteristics

Ciss Input Capacitance - 600 780
Vps=25V

Coss Output Capacitance Vgs=0V -- 65 85 pF
f=1.0MHz

Crss Reverse Transfer Capacitance -- 11 14

Switching Characteristics

td(on) Turn-On Time - 15 30
t Turn-On Rise Time Vps=300V - 40 80
Ip=4A, Rg=25Q nS
ta(off) Turn-Off Delay Time (Note 4,5) - 50 100
t Turn-Off Fall Time - 40 80
Qq Total Gate Charge - 15 20
Vps=480V
Qqs Gate-Source Charge Ip=4A, Vgs=10V - 34 - nC
(Note 4,5)
Qqq Gate-Drain Charge - 6.7 -

Source-Drain Diode Maximum Ratings and Characteristics

Is Continuous Source-Drain Diode Forward Current - - 4.0
A
Ism Pulsed Source-Drain Diode Forward Current - - 16
Vsp Source-Drain Diode Forward Voltage Is=4A, Vgs=0V - - 1.4 \Y;
t i - -
I Reverse Recovery Time Is=4A, Vas=0V 300 nS
dig/dt=100uA/us (Note 4
Q. Reverse Recovery Charge F WALS ( ) -- 2.2 - ucC
Notes:
1. Repetitive Rating: Pulse width limited by maximum junction temperature : 2. L=27.5mH, | s =4A, V pp =50V, R 5 =25Q), Starting T ;=25 C
3. I sp <4A, di/dt <200A/uS, V pp <BVDSS, Starting T ;=25 C: 4. Pulse Test: Pulse Width < 300uS, Duty Cycle <2% ;: 5. Essentially Independent of Operating Temperature
http://www.szhhe.com 2o T kkg@kkg.com.cn

HAOHAI ELECTRONICS CO., LTD. H A B 2 R R AT H4NGOC_PF_BUB



@ HAOHAI ELECTRONICS

4A, 600V, NYAIE 375500 i R

e St

4ANG6O series
N-Channel MOSFET

gRoHS SGS @

Typical Performance Characteristics

Fig-1. On Region Characteristics
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Fig-3. On Resistance Variation vs
Drain Current and Gate Voltage
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Fig-5. Capacitance Characteristics
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Fig-2. Transfer Characteristics
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Fig-4. Body Diode Forward Voltage Variation
with Source Current and Temperature

' %
< = =13
€ —
9 — -—
5
O - =
C
‘©
a i —
° == 3
Q —
g - =
Q —-— -
(0]

14 - -1
& = -
a Puise Test

- | -

02 04 06 0a 10 1.2 1.4
Vsp, Source-Drain Voltage [V]
Fig-6. Gate Charge Characteristics
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Typical Performance Characteristics (Continued)

Fig-7. Breakdown Voltage Variation vs Temperature
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Fig-9. Maximum Safe Operating Area
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Fig-8. On-Resistance Variation vs Temperature
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Fig-10. Maximum Drain Current vs Case Temperature
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t1,Square Wave Pulse Duration [sec]
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Fig-12. Gate Charge Test Circuit & Waveform
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Fig-13. Resistive Switching Test Circuit & Waveforms
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Fig-14. Unclamped Inductive Switching Test Circuit & Waveforms
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Fig-15. Peak Diode Recovery dv/dt Test Circuit & Waveforms
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PACKAGE DIMENSIONS

W TO-220P (TO-220AB) Dimension (&% R <] 4, #47: mm) O ENFRIR
DIM Min. Max.
A 6.48 7.40 .
c 4.40 4.90
e . “
(T A —as * D 2.34 3.00 ‘
',I, = o l E 0.45 0.80
o 1| \ | = ] F 9.80 10.36
= | I 5L G 3.10 3.60
[ 2.70 3.43 A\
=} G § =1 ) J 0.60 1.00 &L LOGO )
N e AAA: 5401 =
3 - o K 2.34 2.74 BBBBB: it L5
: {:«} L= : L 1248 1360 aabb: iﬁ: i
e g Hop:
l 1 f b M 15.67 16.20 aa 1) A0
= = _l N 0.90 1.47 bb: tH) 4K
M L ~
o) 2.00 2.96 (01~53) o
XXXXXXXX: $eft 75
al/2/4/5 - *5o
a3 . *7°
B TO-220F (TO-220FP) Dimension (33 ] ~FEdE, 47 mm) JOHFT EFRIR
DIM Min. Max.
A 5.58 7.49
B 8.38 8.90
g & E C 4.40 4.70
h—"r"_ JEE—
| 2 ol = 8 i D 1.15 1.39
ot \ I - ) © E 0.35 0.60
| T | i 4
F 2.03 2.92 V »
i ¥ G 9.66 10.28
| -l M K H - *16.25
| 3 | ,—z[[ | - v2.83 , J 1#8: LOGO
= A : i Y i M AAA: T AR
i 1 J 3.00 4.00 XXXXXXXX: 57 5
- . H N, N (&1
L Tab ! —*—“"| K 0.75 0.95 BBBBB: LIk UM
bb: =it
j: = - o) L 2.54 3.42 e i?;%t ’
b i M 1.14 1.40 aa: ) AEH
. bb: ) B
N - 2:54 (01~53)
o) 12.70 14.27
P 14.48 15.87
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Manufacturers version information

2010-01-05, HAOHAI ™ Product Data-S1.0
2013-05-21, HAOHAI ™ Product Data-S1.1
2014-06-05, HAOHAI ™ Product Data-S1.2

2o e N RN TR AT B0 BILE R R s Sy L ofe
HAOHAI. HHE %, 78 B0 A A IEXEMN bR, 8. BHRERERE, Sidnsi!

WARN: Letters, patterns, are officially registered my trademark counterfeiting, theft are all violations, violators will be held liable !
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SHENZHEN HAOHAI ELECTRONICS CO., LTD.
2 floor(whole floor), BAOXIN Building. 0 Lane on the 8th. Yufeng Garden.

82 District. BAOAN District, Shenzhen City, Guangdong Province, China.
R R SRR R E 2l 821X A LR B8R T T (22)F)
NEHTE TEL: +86-755-29955080. 29955081, 29955082, 29955083
IRV 1WA 29955090, 29955091, 29955092, 29955093
FAX: +86-755-27801767 E-mail:kkg@kkg.com.cn
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