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600V SUPER-JUNCTION Power MOSFET

TO-220

KWSJ7N60

Features:

@® Rbson<0.58Q@Ves=10V

@® 100% avalanchetested
@® ROHS compliant

T0-262

KWSJ7N60E

Mechanical Data :

® Case:TO-220,ITO-220,TO-251,TO-252,
TO-262, TO-263 package

KWSJ7N60 Series

ITO-220 TO-263
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Block Diagram

D
Ordering Information Pin Definition:
1. Gatg

Part No. Package Type| Package | Quality(box) 2. Drain
KWSJ7N60-TU TO-220 Tube 1000 3. Source G
KWSJ7N60F-TU ITO-220 Tube 1000
KWSJ7NG6OE-TU TO-262 Tube 1000 S
KWSJ7N60D-TR TO-263 Tape & Ree 800
KWSJ7N60ON-TU TO-251 Tube 1000 PRODUCT SUMMARY
KWSJ7N60M-TR TO-252 |[Tape & Ree| 2500 Vos(V) Roson(Q) In(A)

600 0.5@ VGS=10V 7
ABSOLUTE MAXIMUM RATINGS (Tc=25°C, unless otherwise specified)
PARAMETER SYMBOL RATINGS UNIT

Drain-Source Voltage Vos 600 v

Gate-Source Voltage Ves +30 V

Continuous Drain Current Ip 7 A

Pulsed Drain Current (Note 1) lom 21 A

Avalanche Energy(Note 2) Eas 162 m)J

ITO-220/TO-263/TO-262 63
Power Dissipation TO-251/TO-252 Po w
ITO-220 28
Junction Temperature Ts +150 °C
Storage Temperature Tste -55 ~ +150 °C
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THERMAL DATA

PARAMETER SYMBOL RATING UNIT
TO-220/TO-251/TO-252 62
Junction to Ambient |TO-262/T0O-263 0a °C/W
ITO-220 80
TO-220/TO-263/T0O-262
. 2.0
Junction to Case |TO-251/TO-252 Bic °C/W
ITO-220 4.5
ELECTRICAL CHARACTERISTICS (Tc=25°C, unless otherwise specified)
PARAMETER | SYMBOL | TEST CONDITIONS [ MIN | TYP|MAX|UNIT]
OFF CHARACTERISTICS
Drain-Source Breakdown Voltage BVbss Ves=0V,Ip=250pA 600 \
Drain-Source Leakage Current Ipss \Vps=600V,Ves=0V 1 MA
Gate- Source Leakage Current Forward lgss Ves=30V,Vos=0V 100 nA
Reverse Ves=-30V,Vps=0V -100| nA
ON CHARACTERISTICS(Note 3)
Gate Threshold Voltage Ves tH)  |Vps=Vas,Ip=250pA 25 40| V
DRAIN-SOURCE ON-RESISTANCE Ros(on) Ves=10V,Ip=3A 05 |058]| @
DYNAMIC CHARACTERISTICS
Input Capacitance Ciss 587 pF
Output Capacitance Coss Vbs=50V,Ves=0V,f=1MHz 31 pF
Reverse Transfer Capacitance Crss 4 pF
SWITCHING CHARACTERISTICS
Turn-On Delay Time toon) 39 ns
Turn-On Rise Time tr Vob=400V,Ip=7A, 25 ns
Turn-Off Delay Time to(orp) Rc=25Q 100 ns
Turn-Off Fall Time tr 18 ns
Total Gate Charge Q5 |os=480v,Io=7A, 14.5 nC
Gate-Source Charge Qcs Ves=10V 3 nC
Gate-Drain Charge Qb 5.2 nC
DRAIN-SOURCE DIODE CHARACTERISTICS AND MAXIMUM RATINGS
Drain-Source Diode Forward Voltage Vsp Ves=0V, Is=7A 09 [12 | V
Maximum Continuous Drain-Source Diode
Is 7 A
Forward Current
?E\r/reerif Recovery [RRM VRr=480V, Ir=ls 16 A
Reverse Recovery Time tir die/dt=100A/us (Note 1) 250 ns
Reverse Recovery Charge Qrr 2.1 pC

Note:1. Repetitive Rating : Pulse width limited by maximum junction temperature
2. las=1.4A Vop=50V,Rc=25Q,Starting Ts=25°C
3. Pulse Test: Pulse width <300uS, Duty cycle<1%.
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Typical characteristics Diagrams

20
= 16
<
+—
c
[4)
E 12
S
@)
=
S 8
0
-5
4
0

Figure 1.Output Characteristics
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Figure 3. On-Resistance vs.Drain Current
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VGS =10V
T,=25°C
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Ip, Drain Current (A)
Figure 5. Gate Charge
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Figure 2. Transfer Characteristics
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Figure 4. Capacitance
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Figure 6. Body Diode Forward Voltage
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Typical characteristics Diagrams

Figure 7. On-Resistance vs. Figure 8. Threshold Voltage vs.
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Figure 9. Transient Thermal Impedance Figure 10. Transient Thermal Impedance
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TYPICAL TEST CIRCUIT

Figure A: Gate Charge Test Circuit and Waveform
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Figure B: Resistive Switching Test Circuit and Waveform
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Product Names Rules

Package Code
TO-220: Default

KX XNEXXX e

TO-263:D

Process Type: ¥8:§g%'\N/‘

VDMOS:default I TO-3P:K

Super junction:SJ / KW

Low Voltage trench:D
Rated Voltage Code
With2 Digital, ForExample:
600V:60
60V:06

Rated CurrentCode

With1-2 Digital, Special FunctionCode
For Example: G-S ESD Protection:E
4A:4, No Protection:Default
10A:10,

0.8A:08

Channel Code
N channel:N

P channel:P
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Dimensions Unit: mm
Symbol Min. Max.
A 4.37 | 4.77
” Al 1.25 | 1.45
I A2 2.20 | 2.60
o b 0.70 | 0.95
. b2 1.17 | 1.47
c 0.40 | 0.65
= D 15.10 | 16.10
o D1 8.80 | 9.40
D2 5. 50 -
. Unit: mm
Symbaol Min. Max.
E 9.70 | 10.30
E3 7.00 -
e 2. 54BSC
b2 el 5. 0BBSC
H1 6.25 | 6.85
L 12.75 | 13.80
L1 - 3. 40
P 3.40 | 3.80
2.60 | 3.00
Unit: mm
ITO-ZZO Symbol | Min. Max.
E 9.96 | 10.36
: \ A 4.50 | 4.90
T [ Al 2.34 | 2.74
£ i — '___‘{ - n A2 0.30 | 0.60
d;)_ - w(‘i} ',@4}‘ As | 2.56 | 2.96
(5» L I - c 0.40 | 0.65
i i i = = D 15.57 | 16.17
& b H1 6. TOREF
{} e 2. 54BSC
) 7® Unit: mm
LU | 3 | Symbol | Min. | Max.
5 4 i L |12 68 | 13.28
' | s L1 2.93 | 3.13
b2 | - P 3.03 | 3.38
1 P3 3.15 | 3.65
| F3 3.15 | 3.45
G3 1.25 | 1.55
!\ 1 1 b1 1.18 | 1.43
JLc b2 0.70 | 0.95
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Dimensions
TO-251 Unit: mm
PR fT—‘”g o g Symbol | Min. Max.
r c 57 £ A | 220 ] 2.40
%? e —- (g Ci) P\ A2 0.97 | 1.17
0 b 0.68 | 0.90
b— , b2 | 0.00 | 0.10
| e ; b2’ 0.00 | 0.10
. T ] b3 5.20 | 5.50
PR 'F__ ey ‘ c 0.43 | 0.63
| - ( g {H : \ D 5.98 | 6.22
b2 | [ :
| y R | : | Un|1I:: mm
) '[ = Symbol | Min. Max.
= ‘ | { D1 5. 30REF
| | , | E 6.40 | 6.80
| ; ‘ , E1 4. 63 -
{ J u w JJ \.',/ u e 2. 286BSC

H 16.22 | 16. 82

T L1 | 9.15 | 9.65
F oo L3 0.88 | 1.28
l g LS 1. 65 1.95
1
Unit: mm
Symbol Min. Max.
A 2.20 | 2.40
A1 0.00 | 0.20
4 A2 0.97 | 1.17
i b 0.68 | 0.90
c b3 5.20 | 5.50
c 0.43 | 0.63
D 5.98 | 6.22
D1 5. 30REF
E 6.40 | 6.80
E1 4. 63 -
Unit: mm
Symbol | Min. Max.

e 2. 286BSC

H 9.40 | 10.50
L 1.38 | 1.75
L1 2. 30REF
L2 0. 51BSC
L3 0.88 | 1.28
L4 - 1.00
L5 1.65 | 1.95
8 Q- 8°

Rer.A 09.2019 Kingwell Corp. 8/9



@
h KINGWELL TECHNOLOGY CORP., LTD.

kingwerL  http://www . kingwell-tw.com.tw KWSJ7N60 Series
Dimensions
TO-262 Unit: mm
Symbo | Min. Max.
N A 4.37 4.77
£ - T A —~—r A1 1.22 1.42
i - » AL A2 2.47 2. 87
_,__E _r| L—N! b 0.70 0.97
’ e = b2 1.17 1.42
= 1 G 0.28 0.53
- g ‘ D 23.20 | 24.02
@ )l \' | D1 8. 38 8. 90
T ! | 1 3 ' | D2 6. 00 -
9 ] e Jn } H [
- ! 87 e | | ‘ ! Unit: mm
i—'g(“ L | A2 ‘ Symbol | Min. Max.
b2 JllIL. | - A || E | 9.90 | 10.39
. ! \ E4 7.30 -
| \ i e 2. 54BSC
| [ G 1.25 | 1.50
| | \/ V H2 - 1 31
— Ve L 13.34 | 14.10
Lk L1 3.30 | 4.06
| L3 0.95 | 1.15
Unit: mm
Symbol Min Max.
TO-263 A 4.37 4.77
¢ A Al 1. 22 1. 42
2 o~ *_1A1__~ AZ 2.49 2. 89
=2 /ﬁ—; A3 0. 00 0.25
" b 0.70 0.96
O = b 1.17 1.47
o c 0. 30 0.53
T D1 8. 50 8. 90
& A3 L. \ £5 I D4 6. 60 =
" =il
| l_l Unit: mm

A2

Symbol | Min. Max.
\ E 9.86 | 10.36

2 1 E5 | 7.06 -

I e 2. 54BSC

kb H | 14.70 | 15.50
H2 | 1.07 | 1.47
L 2.00 | 2.60
L1 1.40 | 1.70

L4 0. 25B5C
8 0° 9°
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