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N-Channel Super Junction MOSFET, 600V, 2.1Q

General Description Product Summary
The VAS60R2K1 Super Junction (SJ) Power

. . _ Vps@T; 600 V
MOSFETs is designed to provide best 0s@Tmax
cost-performance switch solution for various Roson@Ves=10V 21Q
application fields, such as consumer and lighting Io Continuous Current 4 A
markets. It is available in TO220F, DPAK, IPAK Vs 30V
and SOT223 packages.

Qu.typ 6.7 nC

Features

« High Efficiency &
* Low Gate Charge \@\\J § Q ‘)

- High Body Diode Ruggedness h ) e E
* 100% EAS Guaranteed

TO-220F TO-251 TO-252 SOT-223 TO-2518

» Halogen-Free o 2
Application lJ
Adapter, TV, LED Lighting, PFC stages, hard ¢

S 3

switching PWM stages and resonant switching
stages.

Absolute Maximum Ratings

Parameter Symbol | Value | Unit Condition
Drain-Source Voltage Vps 600 \V/
Continuous drain current® Ip 4 A Te=257C

2.9 Tc=100C

Gate-Source Voltage Vs +20 \Y4 Static
Pulsed drain current® lom 6 A | Tc=25<
Avalanche energy, single pulse Eas 11 mJ | 1p=0.4A; Vpp=50V; see Figure 13
Avalanche energy, repetitive Ear 0.06 mJ I0=0.4A; Vpp=50V; see Figure 13
Avalanche current, repetitive lar 0.4 A
Power dissipation TO-252, TO-251 Pot_To 38 W | Tc=25C
Power dissipation TO-220F Ptot_220r 36 W | Tc=25C
Power dissipation SOT223 Ptot_sot 5 W | Tc=25C
Continuous diode forward current Is 2.7 A | Tc=25C
Diode pulse current® Is puise 6 A | Tc=25<T

(1) Limited by T; max. Maximum duty cycle D=0.4 (2) Pulse width Tp limited by Tj max

VAS60R2K1 1 http://www.chip-lead.com



AII-I-Ilﬂh

Technolo ions
ChipLlead 9y (e () MQ;NEQES,!H \ue Added Solu
‘...!‘...=!' jj *—\-I- j:i TERAE RMBSRA®HTR 62EERR VAS6OR2K1
Thermal characteristics
Value
Symbol Parameter Unit
TO-252 | TO-251/S| TO-220F | SOT223
Rihj-case Thermal resistance, junction-case, max 3.26 3.26 4 25 <T/W
Rinia Thermal resistance, junction-ambient, max 62 62 70 75® <T/W
Teold Soldering temperature, max 260 260 260 260 <

(2) Device on 40mm*40mm*1.5mm epoxy PCB FR4 with 6cm=(one layer, 70pm thickness) copper area for drain
connection and cooling. PCB is vertical without air stream cooling.

Package and Ordering Information

Device Package Marking
VAS60R2K1D TO-252 VAS60R2K1D
VAS60R2K1lI TO-251 VAS60R2K1lI
VAS60R2K1U TO-251S VAS60R2K1U
VASG60R2K1F TO-220F VAS60R2K1F
VASG60R2K1S S0T223 VAS60R2K1S

VAS60R2K1
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Electrical Characteristics (T;=25<C, unless otherwise specified)

Parameter ‘ Symbol ‘ Min ‘ Typ ‘ Max ‘ Unit‘ Test Condition

Static Characteristic

Drain-Source breakdown Voltage | V(grjoss 600 V | Vgs=0V, Ip=0.25mA
Gate Threshold Voltage Ves)h 2.5 3.0 35 V | Vps=Vgs, Ip=0.06mA
] . 1.8 2.1 Q | Vgs=10V, 1p=0.76A, T;=25° C
Drain-Source on resistance Rosyon -
4.68 Q | Vas=10V, 1p=0.76A, T;-150° C

1 UA | Vps=600V, Vgs=0V, Tj=25° C

Zero gate voltage drain current Ibss

10 UA | Vps=600V, Vgs=0V, Tj=150° C
Gate-Source leakage current lgss 100 nA | Vgs=20V, Vps=0V
Gate resistance Ry 12 Q | f=1MHz, open drain
Dynamic Characteristic
Input Capacitance Ciss 140 pF | Ves=0V, Vps=100V, f=1MHz
Output Capacitance Coss 12 pF | Ves=0V, Vps=100V, f=1MHz
Turn-on delay time Taon) 7 nsS
Rise time T, 7 nS | Vpp=400V, V=10V, 15=0.9A,
Turn-off delay time Taofn) 30 nS | Re=12.2Q; See Figure 14
Fall time Tt 50 nS
Gate Charge Characteristic
Gate to source charge Qgs 0.8 nC
Gate to drain charge Qud 3.6 nC

Vpp=480V, 15=0.9A, Vss=0 to 10V

Gate charge total Qq 6.7 nC
Gate plateau voltage Vplateau 5.4 \Y
Reverse diode characteristic
Diode forward voltage Vep 0.9 V | Ves=0V, I=0.9A, Tj=25° C
Reverse recovery time t 180 nS
Reverse recovery charge Qi 0.67 LC | VR=400V, I=0.9A, dIg/dt=100A/uS
Peak reverse recovery current lirm 7.1 A

VAS60R2K1 3 http://www.chip-lead.com
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Electrical Characteristic Diagrams
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Figure 3 Maximum Transient thermal impedance  Figure 4 Typical Output Characteristics @T,=25 C
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Parameter Test Circuits
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Figure 15 Gate charge Test circuit and waveforms
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Package Information
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TO-252 Common dimensions
Unit: mm Unit: mm
SYMBOL SYMBOL
MIN | NOM | MAX MIN | NOM | MAX
A 2.20 2.30 2.38 e 2.286BSC
Al 0.00 - 0.10 H 9.90 10.10 | 10.30
A2 0.97 1.07 1.17 L 1.40 1.50 1.70
b 0.72 0.78 0.85 L1 2.90REF
bl 0.71 0.76 0.81 L2 0.51BSC
b3 5.23 5.33 5.46 L3 0.90 1.25
c 0.47 0.53 0.58 L4 0.60 0.80 1.00
cl 0.46 0.51 0.56 L5 1.70 1.80 1.90
D 6.00 6.10 6.20 0 0° 8°
D1 5.30REF 01 5° 7° 9°
E 6.50 6.60 6.70 02 5° 7° 9°
El 4.70 4.83 4.92 K 0.40REF
VAS60R2K1 8 http://www.chip-lead.com
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TO-251 Common dimensions
Unit: mm Unit: mm
SYMBOL SYMBOL
MIN | NOM | MAX MIN [NOM | MAX
A 2.20 2.30 2.38 e 2.286BSC
A2 0.97 1.07 1.17 H 16.10 16.40 | 16.60
b 0.72 0.78 0.85 L1 9.20 9.40 9.60
bl 0.71 0.76 0.81 L3 0.90 1.02 1.25
b3 5.23 5.33 5.46 L5 1.70 1.80 1.90
C 0.47 0.53 0.58 01 5° 7° 9°
cl 0.46 0.51 0.56 02 5° 7° 9°
D 6.00 6.10 6.20 K 0.40REF
D1 5.30REF
E 6.50 6.60 6.70
El 470 |4.83 492

VASG60R2K1

http://www.chip-lead.com



J[AEEN R .
wosnrzes [ 4N Y DV\S
ChiolLead TeChnC)IOgy "’755,52;;}; l(,,!;Nﬁ!ﬁsg!ﬁ 2 \ue Addeé %o\ch
‘...!‘...=!' jj *—-I- j:i TERAE RMBSRA®HTR 62EERR G VAS6OR2K1
3 = .
ha S ~le G =
o y P\
/ -
% 1)
o o~
o
an
A2, 1
| L -+
|
' b2 Lot
=
b -
S . =
TO-251S Common dimensions
Unit: mm Unit: mm
SYMBOL SYMBOL
MIN |NOM | MAX MIN [NOM | MAX
A 2.2 2.3 2.38 e 2.286BSC
A2 0.97 1.07 1.17 9.40 9.62 9.85
b 0.68 0.78 0.90 L1 2.30 2.50 2.70
b2 0.76 0.84 0.95 L3 0.88 1.02 1.28
b3 5.2 5.33 5.46 L5 1.65 1.80 1.95
c 0.43 0.53 0.61
5.98 6.10 6.22 K 0.40REF
D1 5.30REF
E 6.40 | 6.60 6.73
El 463 |- -
VAS60R2K1 10 http://www.chip-lead.com
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TO-220FP Common dimensions
Unit: mm Unit: mm
SYMBOL SYMBOL
MIN | NOM MAX MIN | NOM MAX

E 10.04 | 10.20 | 10.36 DP2 1.15 | 1.20 1.25

A 450 470 4.90 OP3 3.45REF

Al 2.34 2.54 2.74 01 5< 7° 9<°

A2 0.70 0.85 1.00 02 45°

A4 2.65 2.75 2.85 DEP 0.05 0.10 0.15

A5 1.00REF F1 1.90 2.00 2.10

C 0.42 0.50 0.58 F2 13.80 | 13.90 | 14.00

D 15.67 | 15.87 | 16.07 F3 3.20 3.30 3.40

Q 9.20REF F4 5.30 5.40 5.50

H1 6.70REF Gl 6.60 6.70 6.80

e 2.54BSC G2 6.90 7.00 7.10

P 3.183REF G3 1.10 1.30 1.50

L 12.78 | 12.98 | 13.18 bl 1.05 1.20 1.35

L1 3.25 |3.45 3.65 b2 0.70 0.80 0.85

D1 9.17REF El 9.90 10.00 10.10

®P1 | 140 [150 | 1.60 KL | 065 ]| 070 | 0.75
VAS60R2K1 11 http://www.chip-lead.com




-_" Tech nology I

0755-82542116

SONnS
%D\MJD‘D

) KONGSON

3
CEUIREEY 5 0 R R i o o vewe A0
it VASB0R2K1

SECTION B-B

SOT223 Common dimensions
SYMBOL Unit: mm SYMBOL Unit: mm
MIN | NOM | MAX MIN [NOM | MAX
A 150 | 165 | 1.80 e 2.30BSC
Al | 003 | 006 | 0.9 L1 1.75BSC
A2 145 | 160 | 175 0 0 | |7
A3 | 080 | 090 | 1.00 01 37.5 REF
b 0.69 0.78
bl 068 | 071 | 0.74
c 0.30 0.35
cl 029 | 030 | 031
D 6.30 | 650 | 6.70
D1 3.00REF
E 6.80 |7.00 |[7.20
El |340 |350 |3.60
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