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Description

This advanced high voltage MOSFET is designed to withstand
high energy in the avalanche mode and switch efficiently.
This new high energy device also offers a drain-to-source diode
with fast recovery time.
Designed for high voltage, high speed switching applications such
as power suplies, converters, power motor controls and bridge circuits.
Features
B Higher Current Rating
B Lower RDS(on)
M Lower Capacitances
B Lower Total Gate Charge
B Tighter VSD Specifications
B Avalanche Energy Specified
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4N60 Series Pin Assignment

3-Lead Plastic TO-251
Package Code: I

Pin 1: Gate

Pin 2: Drain

Pin 3: Source

3-Lead Plastic TO-252
Package Code: S

Pin 1: Gate

Pin 2: Drain

Pin 3: Source
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B Absolute Maximum Ratings
Symbol Parameter Value Units
Io Drain to Current (Continuous)(T;=25°C) 4 A
lom Drain to Current (Pulsed) 15
Viss Gate-to-Source Voltage (Continue) +30 \%
Power Dissipation (T,=25°C) * 3.13 W
Pp Power Dissipation (Tc=25°C) * 130
Power Dissipation - Derate above 25°C 1.04 wW/°C
Ti Tsig Operating and Storage Temperature Range -55~+150 °C
E Single Pulse Drain-to-Source Avalanche Enrgy-T;=25°C 460 J
AS (Vpp=100V, Vgs=10V, I,=2A, L=10mH, Rg=25Q) m
Maximum Lead Temperature for Soldering Purposes, 1/8” °
T, 300 C
from case for 10 seconds
B Thermal Characteristics
Symbol Parameter Typ Max Units
Rgjc Thermal Resistance, Junction-to-Case -- 0.96
Raya Thermal Resistance, Junction-to-Ambient - 40 W/°C
RgJa Thermal Resistance, Junction to Ambient -- 62.5
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ELectrical Characteristics (T;=25°C, unless otherwise specified)

B Off Characteristics
Symbol Characteristic Min. Typ. Max. Unit
V(BR)DSS Drain-Source Breakdown Voltage (Vgs=0V, 15=250uA) 600 - -- V
Breakdown Voltage Temperature Coefficient o
ABVoss/AT, (I5=250pA, Referenced to 25°C) - 0.95 - VIrC
Drain-Source Leakage Current (Vpg=600V, Vg5=0V) -- - 10
Ibss A
Drain-Source Leakage Current (Vps=480V, V=0V, T;=125°C) -- - 100 H
lassk Gate-Source Leakage Current-Forward (Vy=30V, Vpg=0V) -- -- 100
nA
lassr Gate-Source Leakage Current-Reverse (Vgg=-130V, Vps=0V) -- -- +100
B On Characteristics
Symbol Characteristic Min. Typ. Max. Unit
Vesith) Gate Threshold Voltage (Vps=Vgs, Ip=250uUA) 3.0 - 5.0 V
RDS(on) Static Drain-Source On-Resistance (Vgs=10V, 15=1.95A) -- 2.8 3.6 Q
OFs Forward Transconductance (Vps=50V, Ip=1.95A) - 3.8 -- S
B Dynamic Characteristics
Symbol Characteristic Min. Typ. Max. Unit
Ciss Input Capacitance - 680 880
Vgs=0V, Vpg=25V
C : GS ’ DS -
oss Output Capacitance = 1MH> 75 100 pF
Cres Reverse Transfer Capacitance -- 8.6 12
B Switching Characteristics
Symbol Characteristic Min. Typ. Max. Unit
tacon) Turn-on Delay Time - 16 40
t. Turn-On Rise Time Vpp=400V, 1,=3.9A - 45 100 S
ta(of) Turn-off Delay Time Re=25Q, Ves=10V - 35 80
t Turn-Off Fall Time - 35 80
Qq Total Gate Charge - 19 25
Vps=640V
Qgs Gate-Source Charge 1,=3.9A, Vee=10V - 4.2 - nC
Qgq Gate-Drain Charge - 9.1 -
W Drain-Source Diode Characteristics and Maximum Ratings
Symbol Characteristic Min. Typ. Max. Unit
Is Maximum Continuous Drain-Source Diode Forward Current -- - 4 A
Ism Maximum Pulsed Drain-Source Diode Forward Current -- - 15
Vsp Drain-Source Diode Forward Voltage Vgs=0V, I5=3.9A -- -- 1.4 V
T Reverse Recovery Time Ves=0V, I5=3.9A -- 575 -- nC
Q, Reverse Recovery Charge dlg/dt=100A/us -- 3.65 -- uC
Pulse Test: Pulse Width <300us, Duty Cycle<2%
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BMTO-251 Dimension (TO-251 or IPAK 3% 428 )i Bz mm

MILLIMETERS
- BT }c‘ TCHHTERRR o Min | Max
v R -‘ +—E A 597 635
]—J;\ =[] A% 4N6O B 635  6.73
1 4:4A c 219 238
T T N: Ny&iE ' ’
< A 60: 600V D 069 | 088
_,} 1 2 3 * L= H1129 E 0.46 0.58
H: Vi T F 0.94 1.14
-T- 11: 20114F G 2.29 BSC
Tt i K e < 29: 5:29)4 H 087  1.01
— b Fesehr ] H I J 0.46 0.58
F , , G-D-S R 4.45 5.45
( — G: Gate S 063  1.01
- f— [ = D: Drain
= S: Source v 0.89 127
—= G — z 3.93
BFAHAG: Bds, H580H, £44000H, £4740000H
BTO-252 (DPAK) Dimension (TO-252 or DPAK J & THIN,  F5h8 ]~} 4d) A7 mm
B . MILLIMETERS
- B > TUHFT BT AR IR
—= C|= DIM Min. Max.
v R 75 4N60
l 1 -— E 4: 4A A 5.97 6.22
4 ™ N: N74JiE B 6.35 6.73
T T 1 60: 600V o} 2.19 2.38
A it H1135 D 0.69 0.88
l = i 11: 20114 E 0'94 1'09
j K 35: i35/ s '229 BSC'
"H" HESBR T '
F | W, Ness 087 | 101
| J _,| | G S G-D-S J 0.46 0.58
G G: Gate K 2.10 2.41
i H e D: Drain R 457 5.46
D S: Source Y, 0.89 1.27
w 0.00 0.25
ILARIRS . B AERAE, £452500 ), ££5000H, 44150000 H
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M Soldering Methods for HAOHAI ELECTRONICS Products

1. Storage environment: Temperature=10"C~35°C Humidity=65%+15%
2. Reflow soldering of surface-mount devices
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Profile Feature Sn-Pb Eutectic Assembly

Average ramp-up rate (T_to Tp) <3°C/sec
Preheat
- Temperature Min (Ts,) 100°C
- Temperature Max (TSax) 150°C
- Time (min to max) (ts) 60~120 sec
Tsmax to T, - Ramp-up Rate <3°Cl/sec
Time maintained above:
- Temperature (T,) 183°C
- Time (t.) 60~150 sec

Peak Temperature (Tp) 240°C +0/-5°C

Time within 50C of actual Peak Temperature (tp) 10~30 sec
Ramp-down Rate <6C/sec
Time 25°C to Peak Temperature <6 minutes

3. Flow (wave) soldering (solder dipping)

Products Peak temperature

Pb devices. 245°C £5°C

Pb-Free devices. 260°C +0/-5°C

e
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Z IR (PBDE)

Pb-Free Assembly

<3°Cl/sec

150°C
200°C
60~180 sec

<3°Cl/sec

217°C
60~150 sec

260°C +0/-5°C
20~40 sec
<6°Cl/sec

<8 minutes

Dipping time
5sec t1sec

5sec t1sec
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