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4ANG0(F,B,H,G,D)
4 Amps,600 Volts N-CHANNEL MOSFET
FEATURE
®  4A,600V,Rpson=2 Q @Vas=10V/2A
®  [ow gate charge
[ ] Low Ciss 1 2 p 1 2 ’
®  Fast switching
[ ) 100% avalanche tested TO-220AB ITO-220AB TO-262
®  Improved dv/dt capability 4N60 4N60OF 4N60H
e
; > 1
—
|-— TO-263 TO-252 TO-251
1)G — 4N60B 4N60G 4NGOD
S @
Absolute Maximum Ratings(Tc=25C unless otherwise noted)
Parameter Symbol 4N60 UNIT
Drain-Source Voltage Vbss 600
v
Gate-Source Voltage Vass +30
Continuous Drain Current Ip 4 A
Pulsed Drain Current(Notel) Ipm 16
Single Pulse Avalanche Energy (Note 2) Eas 300 mlJ
Avalanche Current(Notel) Iar 4 A
Repetitive Avalanche Energy (Notel) Ear 30 mJ
Reverse Diode dV/dt (Note 3) dv/dt 4.5 V/ins
Operating Junction and Storage Temperature Range T3, Tsta -55to +150 C
Maximum lead temperature for solderin, oses,
P & puip TL 260 C
1/8” from case for 5 seconds
10 Ibf « in
Mounting Torque 6-32 or M3 screw
1.1 Ne+m
Thermal Characteristics
TO-262 TO-251 Units
ITO-22 TO-22
Parameter Symbol 0-220 0-220 TO-263 TO-252
Maximum Junction-to-Case Runsc 22 1.8 1.8 5.7 C/W
Maximum Power Dissipation Tc=25C Pp 57 70 70 22 W
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Electrical Characteristics (T.=25°C,unless otherwise noted)

Parameter Symbol Test Conditions | Min | Typ | Max | Units
Off Characteristics

Drain-Source Breakdown Voltage BVbss Ves=0V,Ip=250uA 600 — - v
Breakdown Temperature Coefficient ABVbpss Reference to 25°C, B 06 B _—

/ATy Ip=250uA

Zero Gate Voltage Drain Current Ibss Vps=600V,Vgs=0V — — 1 nA
Gate-Body Leakage Current,Forward Igssr Ves=30V,Vps=0V — — 10 nA
Gate-Body Leakage Current,Reverse Igssr Vgs=-30V,Vps=0V — — -10 nA

On Characteristics

Gate-Source Threshold Voltage Vas(th Vbs=Vas,[p=250uA 2 — 4 v

Drain-Source On-State Resistance Robs(on) Vgs=10V,Ip=2A — — 2.5 Q

Dynamic Characteristics

Input Capacitance Ciss Vps=25V,Vgs=0V, — 520 670 pF
Output Capacitance Coss =1.0MHZ — 70 90 pF
Reverse Transfer Capacitance Crss - 8 11 pF

Switching Characteristics

Turn-On Delay Time td(on) Vop=300V,Ip=4A, — 13 2835 ns
Turn-On Rise Time tr Ra=25Q (Noted4,5) — 45 400 ns
Turn-Off Delay Time tdcofd) — 25 60 ns
Turn-Off Fall Time te - 35 80 ns
Total Gate Charge Qg Vps=480V,Ip=4A, — 15 20 nC
Gate-Source Charge Qgs Vas=10V, (Note4,5) - 34 - nC
Gate-Drain Charge Qgd — 7.1 — nC
Drain-Source Body Diode Charcteristics and Maximum Ratings

Continuous Diode Forward Current Is - - 4 A
Pulsed Diode Forward Current Ism - - 16 A
Diode Forward Voltage Vsp Is=4A,Vgs=0V — — 1.5 A\
Reverse Recovery Time ter Vss=0V,Is=4A, — 250 — ns
Reverse Recovery Charge Qw dIr/dt=100A/us, (Note4) — 1.5 — uC
Notes

1. Repetitive Rating:pulse width limited by maximum junction temperature.
Vop=50V,L=36mH,R=25 Q ,Ixs=4A, starling T=25°C.

Isp <XIp,dI/dt=200A/us,Vpp<<BVpss,starting T)=25C.

Pulse width<300us;duty cycle<2%.

wok o wn

Repetitive rating; pulse width limited by maximum junction temperature.
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TEST CIRCUIT AND WAVEFORM

D.U.T. O +
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k> Driver = Voo
* dv/dt controlled by Rg
Same Type *lsp controlled by pulse period
Ves as D.U.T. *D.U.T.-Device Under Test
Peak Diode Recovery dv/dt Test Circuit
Vie < Period —>» ___P.W
(Driver) |l¢—o— PW. 5 Period
V=10V
((
22

ISD
(D.UT) \

Iy, Body Diode Forward Current

)) \
di/dt

N

VDS
(D.U.T)

I

Body Diode Reverse Current

Body Diode Recovery dv/dt

T

(q¢ ]

2

Body Diode

Forward Voltage Drop

Peak Diode Recovery dv/dt Waveforms
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— Voo

Pulse Widths 1ps

Duty Factor=0.1%

Switching Test Circuit
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as D.UT.

|
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:Same Type
|
|
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DUT

Gate Charge Test Circuit

Vbs O—e—" "

,\F\;\, ('_\T> === Voo
10V JL D.UT.

Unclamped Inductive Switching Test Circuit
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Unclamped Inductive Switching Waveforms
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RATINGAND CHARACTERISTIC CURVES

Drain-Source Breakdown Voltage,

BVpss (Normalized) (V)
Drain Current, [ (A)

Drain Current, Ip (A)

Breakdown Voltage Variation vs. Temperature

1.2
14 //
1.0 //
0.9 Note: —
1. Vgs=0V
2. 1p=250pA
0.8 i \
-100 -50 0 50 100 150 200
Junction Temperature, T, (°C)
Safe Operating Area - 600V
~Operation in This Area is Limited by Rpsony;
sk ~tesmnend
10" AL 100us,
s 5T ms
0 \ \‘ .
,‘T 10ms )

1 00 "o 2 DC\‘ S b
—=—Notes: i o
P—1. T,=25°C N
| 2. T,=150°C \\

3.Single Pulse N
o L LI Il
10° 10' 102 10°
Drain-Source Voltage, Vps (V)
On-State Characteristics
VGS

10 = Top: 10V 5>
— 9
= 8
— 7\

- [ =
55V gha
"5V Bottorm:5.0V
1 }45? oV
1',
0.1 ,4/
7 Notes: =
1. 250pus Pulse Test]
2.T¢=25°C i
| LI
0.1 1 10

Drain-to-Source Voltage, Vps (V)

Drain-Source On-Resistance,

Ropseny (Normalized) (Q)

0.0

Drain Current, Ip (A)

Drain Current, Ip (A)

On-Resistance Junction Temperature

/
/ //
7
/ Note:
- 3 VGS=10V_
2. Ip=4A
-100 -50 0 50 100 150 200
Junction Temperature, T, (°C)
Maximum Drain Current vs. Case Temperature
5
4[>
| \\
2 \
1 ‘
0
25 50 75 100 125
Case Temperature, Tc (°C)
Transfer Characteristics
10 __
i
T
25°C 77
150°C / /
1 L I i
+—F
J J
7
] ]
[ |
/ l Notes:
1 Vos=50\/
0.1 2.250pslPulse Test
2 4 6 8 10

Gate-Source Voltage, Vss (V)
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On-Resistance Variation vs. Drain On State Current vs. Allowable Case
Current and Gate Voltage Temperature
6 e >
g < 10 A
B £ [F150°CH7 /’
‘D~ 4 VGS=20V // -ET T 7
¢ £ | o /I 1/ 25°C
- O VGS=1 ov 5 /
5§ 3— - 3 s
= exe] 1 F—
@ O — i ]
8 n 2 E [ l’ I
3 oz Kl a Notes: 1]
(/.J 1 | 8 I I 1. VGS=OV |
= Note: T,=25°C o [T 2.250ps Test] |
= 0 ; | 20.1 | L1 11|
0O 2 4 6 8 10 12 020406081.0121416 1.8
Drain Current, Ip (A) Source-Drain Voltage, Vsp (V)
Capacitance Characteristics Gate Charge Characteristics
(Non-Repetitive)
1200 Cos-Cos+Cga (Cas=shorted) 12
¥§~ \/ou=cds+cgu cm=cgd S
N =10
1000 NS 8 Vos=300V \//
o ML= TN . @ Vps=480V /
's N ' g ‘ 7
= 800 ) o \
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e Coss N/ | 1. Ves=0V S 6 ‘
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g 400 | \ 5 4
O T 7, /
200 g 8 & 2
1 TN S Note: Ip=4A
o || N\ 0 ote: Ip=
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Drain-SourceVoltage, Vps (V) Total Gate Charge, Qg (nC)
Transient Thermal Response Power Dissipation
Curve
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PACKAGE OUTLINE DIMENSIONS

PIN1T 2 3

m

TO-220AB

TO-220AB

Dim

Min

Max

.573(14.55)

. 603 (15. 32)

.412(10.5)

.103 (2.

62)

.113 (2.

87)

. 140 (3.

56)

. 160 (4.

06)

.510(13.0)

.560(14. 3)

. 027(0.

68)

. 037(0.

94)

. 148 (3.

74)

. 154 (3.

91)

. 230 (5.

84)

. 270 (6.

86)

. 175 (4.

44)

. 185(4.

86)

. 100 (2.

54)

. 110 (2.

79)

. 014 (0.

35)

. 025 (0.

64)

. 045 (1.

14)

. 055 (1.

40)

TUE R (= = |Z|Q|m|m O[O |WE >

. 095 (2.

41)

.105(2. 67)

ITO-220AB

ITO-220AB

Dim

Min

Max

.571(14.5)

.610(1

5.5)

. 383(9.72)

. 406 (1

0.3)

.110(2. 80)

. 126 (3. 20)

. 133 (3. 38)

. 162 (4. 10)

.512(13.0)

.551(14.0)

. 028(0. 70)

. 035 (0.

90)

.114(2. 90)

. 138 (3.

50)

. 268 (6. 80)

. 291 (7.

40)

. 162 (4. 10)

. 185(4.

70)

. 102 (2. 60)

. 110(2.

80)

. 018(0. 45)

. 026 (0.

65)

. 097 (2. 46)

.113 (2.

86)

Tt (R |=|Z Q™ |m|T(Q|wm|>

. 890 (2. 25)

113 (2.

85)
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TO-251

.230(5.85) |.246(6. 25)
.250(6.35) |. 266 (6. 75)
.207(5.27) |.218(5. 54)
.037(0.93) |.045(1.14)
.173(4.40) |.205(5.20)
.028(0.72) |.033(0.84)
.028(0.70) |.043(1.10)
. 085(2.15) |. 096 (2. 45)
.037(0.95) |.047(1.20)
.018(0.45) |.026(0.65)
.018(0.45) |.024(0.60)

— . 008 (0. 20)
.081(2.05) |.094 (2. 40)

e B4> TO-251
jL f— C——J || Dim Min Max
N

=

é) PNT 2 3
-
el

m

O | Z[C|R|—=[=|[Z|H|T|T|[O|=|>

TO-252

.230(5.85) |.246 (6. 25)
.250(6.35) |.264(6.75)
.207(5.27) |.218(5.54)
.037(0.93) |.045(1.14)
.106(2.70) |. 138(3.50)
.028(0.72) |.033(0. 84)
.024(0.60) |.041(1.05)
.028(0.72) |.043(1.10)
.085(2.15) |. 096 (2. 45)
.037(0.95) |.047(1.20)
.018(0. 45) |. 026 (0. 65)
.018(0. 45) |. 024 (0. 60)
.081(2.05) |.094(2.40)
.000(0.00) |.006(0. 15)

-— .008(0. 20)

L— TO-252
L g Dim Min Max

L PNt 3

o |IZ|IZ|v|IC|R|=|=|Z|Q|=|m|o|0|w|»

http:// www.perfectway.cn



BERFHERARMBRAE

CHONGQING PINGWEI ENTERPRISE CO.LTD

PIN1T 2 3

TO-262

TO-262

Dim

Min

Max

. 323 (8. 20)

. 348 (8. 85)

. 394(10. 0)

. 413(10.5)

.394(10.0)

.402(10. 2)

. 140 (3. 56)

. 160 (4. 06)

.510(13.0)

.560(14. 3)

. 027(0.
. 046 (1.
175 (4.
.100(2.
. 014(0.
. 045 (1.
. 095 (2.

68)
17)
44)
54)
35)
14)
41)

.037(0.94)
.053(1.34)
. 185(4. 86)
.110(2.79)
. 025(0. 64)
. 055(1. 40)
.105(2.67)

lp

T|C A= =T (| |T|O|T >

TO-263

PIN1 3

N

Dim

Min

Max

. 323(8. 20)

. 348(8. 85)

.394(10.0)

.413(10. 5)

. 394(10. 0)

. 402(10. 2)

.077(1.95)

. 100 (2.

55)

.204 (5. 17)

. 227 (5.

77)

. 027(0. 68)

. 037(0.

94)

. 067 (1.

70)

. 046 (1. 17)

. 053 (1.

34)

. 175 (4. 44)

.191(4.

86)

. 100 (2. 54)

.110(2.

79)

.014(0. 35)

. 025 (0.

64)

. 047 (1. 20)

. 055 (1.

40)

. 000 (0. 00)

. 010(0.

25)

O |2 |R|=|~|Zz|@Q|0|m|g|a|w|»

.095(2.41)

. 105 (2.

67)
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	ITO-220AB
	Dim
	Min
	Max
	A
	.571(14.5)
	.610(15.5)
	B
	.383(9.72)
	.406(10.3)
	C
	.110(2.80)
	.126(3.20)
	D
	.133(3.38)
	.162(4.10)
	E
	.512(13.0)
	.551(14.0)
	F
	.028(0.70)
	.035(0.90)
	G
	.114(2.90)
	.138(3.50)
	H
	.268(6.80)
	.291(7.40)
	I
	.162(4.10)
	.185(4.70)
	J
	.102(2.60)
	.110(2.80)
	K
	.018(0.45)
	.026(0.65)
	L
	.097(2.46)
	.113(2.86)
	P
	.890(2.25)
	.113(2.85)
	.323(8.20)
	.348(8.85)
	.394(10.0)
	.413(10.5)
	.394(10.0)
	.402(10.2)
	.046(1.17)
	.053(1.34)
	.323(8.20)
	.348(8.85)
	.394(10.0)
	.413(10.5)
	.394(10.0)
	.402(10.2)
	.077(1.95)
	.100(2.55)
	.204(5.17)
	.227(5.77)
	.027(0.68)
	.037(0.94)
	--
	.067(1.70)
	.046(1.17)
	.053(1.34)
	.175(4.44)
	.191(4.86)
	.100(2.54)
	.110(2.79)
	.014(0.35)
	.025(0.64)
	.047(1.20)
	.055(1.40)
	.000(0.00)
	.010(0.25)
	.095(2.41)
	.105(2.67)

