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MAIN CHARACTERISTICS

Ip 1A

Vbss 600V
Rpsony (Ves=10V) 9.30
Qg 5nC

APPLICATIONS

® High efficiency switch mode power supplies

® Electronic lamp ballasts based on half bridge

® LED power supplies

FEATURES
® |ow gate charge

® Fast switching

® 100% avalanche tested
® Improved dv/dt capability

® RoHS product
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1N60

ABSOLUTE RATINGS (Tc=25°C,unless otherwise specified)

Ratings
Parameter Symbol Unit
Drain-Source Breakdown Voltage Voss 600 v
Tc=25C 1 A
Continuous Drain Current ¢ Io
Tc=100°C 0.5 A
Drain Current pulsed (note 1) low 48 A
+
Gate-Source Voltage Vess +30 v
Single Pulsed Avalanche Energy (note 2) Eas 50 mJ
Repetitive Avalanche Current (note 1) Er 4.0 mJ
Peak Diode Recovery dv/dt (note 3) dv/dt 45 Vins
T
Operating Junction Temperature i 150
-55~+150 T
Storage Temperature Tsto
* Drain current is limited by junction temperature.
ELECTRICAL CHARACTERISTICS (T,=25°C,unless otherwise specified)
Parameter Symbol Test conditions Min Typ Max | Unit
Off Characteristics
Drain-Source Breakdown Voltage BVbss 10=250pA, Ves=0V 600 ) ) v
Breakdown Voltage Temperature ABVpss/AT, referlg:czzsgtzc’;\,ZS"C - 04 - V/I'C
Coefficient
Vps=600V,Vgs=0V - - 10 MA
. Ipss
Drain-Source leakage Current Vps=520V,Tc=125C - - 10 uA
Gate-Source Forward Vps=0V,Vas=30V - - 100 nA
leakage current Iess
Reverse Vps=0V,Ves=-30V - - -100 nA
TW-HN-01-D
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1N60

Parameter Symbol Test conditions Min Typ Max Unit
On Characteristics
Gate Threshold Voltage Vesir Vos=Ves. 10=2500A 2 i 4 v
= =0. - 9.3 )
Static Drain-Source On-Resistance Rosom Ves=10V,I=0.6A 15 Q
Vps=40V,Ip=2 1 ) i S
Forward Transconductance 9gFs A (note 4)
Dynamic Characteristics
, Ciss - 120 -
Input capacitance
Vps=25V,Ves=0V,
Output capacitance Coss f=1MHz 20 PF
Reverse transfer capacitance Crss i 3 )
Switching Characteristics
Turn on delay time taon) - 5 -
Rise time tr Vpp=325V,Ip=1.2 - 25 -
Turn off delay time A, Re=500 ns
y ta(off) (note 4, 5) - 12 -
Fall time b ) 22 J
Total Gate Charge Qe i 57 i
Vps=480V,Ip=1.2
Gate-Source charge Qos (ﬁc,)t\(/a G:=150 ;/ ) 11 ) nC
Gate-Drain charge Qeo i 26 i
Source-Drain Diode Characteristics
Continuous Forward Current ls ) ) 12 A
Pulsed Forward Current lsw ) ) 4.8 A
Forward Voltage Vsp Ves=0V,ls=1.2A - - 15 Vv
Reverse recovery time
ter Ves=0V,ls=1.2 - 160 - ns
A, dig/
Q dt=100A/us - 0.3 - uC
Reverse recovery charge (note 4)
03/14 TW-HN-01-D
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1N60

HERMAL CHARACTERISTICS

Parameter Symbol

Max

TO-92

TO-252/251

TO-220F

Unit

Thermal Resistance,Junction to Case Ring-)

80

4.53

7.4

T/

Thermal Resistance,Junction to Ambient Ring-a)

140

110

62.5

TIW

Notes:
1:Pulse width limited by maximum junction temperature
2:L=60mH, Ias=1A, Vbp=50V, Rs=25 Q,Starting
T,=25C
3:1sp =1.2A,di/dt <100A/us,Vop<BVpss, Starting
T,=25TC
4:Pulse Test:Pulse Width <300us,Duty Cycle<2%
5:Essentially independent of operating temperature
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1N60

TYPICAL CHARACTERISTICS (curves)

Fig.1. On-state Characteristics Fig.2. On-resistance variation vs.

drain current and gate voltage

8.0 T 4.0
Notes
70 -+ 1.250us Pulse Test | Ll | VYGS=7V 8V IOV IOV | | | -
2 T=25C fFrom Bottom To Top - G 35
SO i A W 5 o g /
g g g 30
3 404 E 7 . . VGS=10v
< &
g 30 a0l VGS=20v
g 20 5
2 1.5
1.0 ‘ VGE=5V
0.0 ? ‘ 10 |
| 00 10 30 50 70 90 110 130 150 170 19.0 o 20 30 - = o0 70 80
- . 4 VbS, Dre;in-To-.SourceA Voltaée(v) - - ' 1D, Drain Current{)
. - Fig.4. On state current vs.
Fig.3. Gate charge characteristics Diode forward voltage
12
=711 77— 1 | | TE= B S O
g 8 | / Gl
g 5 VDS=480V, g 1
g 4 g
: o 01
~ 2 = : otes::
& 1.VGS=0V
> / 2.250uS Pusle test
0 0.01 1 ;
0 5 10 15 20 0.0 0.2 0.4 0.6 0.8 1.0 1.2
Qg, Total Gate Charge (nC) V8D, Source To Drain Diode Forvard Voltage(V)
Fig.5. Breakdown voltage variation vs. Fig.6. On resistance variation vs.
Junction temperation Junction temperature
12 3.0
25 /
11 -

20 /

o
©

BVDSS, (Normalized
Drain-Source Breakdown Voltage
P
RDSON. (Normalized
Drain-Source ON resistance
o [
\\\

0.0

o
(=5

45 20 5 30 5 80 105 130 155 180 70 45 20 5 30 55 80 105 130 155 180
TJ Junction Temperture () TJ Junction Temperture (C)

iy
=)

@ 05/14 TW-HN-01-D



1N60

Fig.7. Maximum safe operating

area(TO-220F)

Fig.8. Transient thermal response
curve(TO-220F)
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1N60

Fig.10. Gate charge test circuit & waveform
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Fig.12. Unclamped inductive switching test circuit & waveform
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Fig.13. Peak diode recovery dv/dt test circuit & waveform
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1N60

u MARKING INFORMATION
PACKAGE MARKING
T (H P: Lead Free
Toaen —» G: Halogen Free
TO-251 1NBOX
TO-220F @—» Date Code
[ 1 > P: Lead Free
SOT-223 INBOX G: Halogen Free
m'g——> Date Code
L U U

B ORDERING INFORMATION

Ordering Number

Lead Free Halogen Free Package
1N6OP-TO92-K 1N60G-TO92-K TO-92
1N60P-T252-R 1N60G-T252-R TO-252
1N6OP-T251-T 1N60G-T251-T TO-251
1N60P-T20F-T 1N60G-T20F-T TO-220F
1N60P-S223-R 1N60G-S223-R SOT-223

1N6OP-TO92 - K

T— 1 Packing Type

2 Package Type

3 Green Package

3 P:Lead Free
G:Halogen Free and Lead Free

1 T: Tube, R: Tape Reel, K:Bulk

2 T092:T0-92;T252:T0-252;T251:TO-251;
T20F:TO-220F;S223:S0T-223
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Dimensions in Millimeters Dimensions in Inches
Symbol
Min Max Min Max
A 225 265 0.089 0.104
A1 0.00 0.15 0.000 0.006
A2 2.20 2.40 0.087 0.094 4
b 0.50 0.70 0.020 0.028
b1 0.70 0.90 0.028 0.035
O O O O
c 0.46 0.66 0.018 0.026
c 0.46 0.66 0.018 0.026 H O H H O H
D 6.30 6.70 0.248 0.264 2
D1 5.20 5.40 0.205 0.213
E 5.30 5.70 0.209 0.224 L
E1 1.40 1.60 0.055 0.063 : :
H 9.40 9.90 0.370 0.390 ‘<_?;,‘
e 2.30 TYP 0.09 TYP
L 1.40 1.77 0.055 0.070 Qty/Reel | ReelSize
L1 0.50 0.70 0.020 0.028 2500pcs 13"
) 0° 8° 0° 8°
SCALE mm
0 30

BRILLIANT ENERGY MICROELECTRONICS TECHNOLOGY CO.,LTD

5:1 | i 11110

THIRD ANGLE PROJECTION
SHEET

DWG NO:HN-TO-252-01-A1

TITLE TO-252

Tof 1 © =
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b2 S —
[ ] X
X
L |
b1 ||~
b I N A1
e C |-
< 1mi) o 1mi) > <
DimensiosinMllineters | Dimensionsininches
Mn Max Mn Vex
A 210 240 0083 0024
Al 089 150 0085 0089
b 050 070 0020 0028
b 070 0% 0028 0037
b2 520 540 0205 0213
C 046 061 0018 0024
Ct 046 089 0018 0035
D 6% 673 0250 0265
E 533 630 0210 0248
e 220TYP 0.020TYP
L 650 790 025 0311
2 13 165 0063 0065
SCALE mm
0 30
BRILLIANT ENERGY MICROELECTRONICS TECHNOLOGY CO.,LTD 1:1 [ R R N B |
THIRD ANGLE PROJECTION
SHEET
TITLE 1of 1 ©

DWG NO:HN-TO-251-01-A1

TO-251
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Dimensions in Milimeters Dimensions in Inches
Symbol
Min Max Min Max
A 4.50 4.90 0.177 0.193
A1 234 274 0.092 0.108
A2 2.56 2.96 0.101 0.117
b 0.70 0.90 0.028 0.035
b1 1.47REF 0.058REF
C 0.45 0.65 0.018 0.026
D 9.96 10.36 0.392 0.408
E 15.67 16.07 0.617 0.633
2.54TYP 0.100TYP
el 4.68 5.48 0.184 0.216
H 28.25 2945 1.112 1.159
L1 3.20 3.40 0.126 0.134
L2 6.48 6.88 0.255 0.271
L3 3.13 3.33 0.123 0.131

BRILLIANT ENERGY MICROELECTRONICS TECHNOLOGY CO.,LTD

SCALE

2:1

SHEET

DWG NO:HN-TO-220F-01-A1

TITLE

TO-220F

1 of 1
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L

THIRD ANGLE PROJECTION

© =
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Symbol Dimensions in Millimeters Dimensions in Inches
Min Max Min Max
A 1.50 1.70 0.059 0.067
A1 - 0.10 -—- 0.004
b 0.60 0.82 0.024 0.032
b1 2.90 3.10 0.114 0.122
C 0.24 0.35 0.009 0.014
D 6.15 6.65 0.242 0.262
E 3.30 3.70 0.130 0.146
e 2.30 TYP 0.091 TYP
el 4.50 4.70 0177 0.185
H 6.70 7.30 0.264 0.287
L 0.80 1.15 0.031 0.045
0 0° 10° On 10°

-
| ‘ |
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Recommended Land Pattern

SCALE mm

0

BRILLIANT ENERGY MICROELECTRONICS TECHNOLOGY CO..LTD | 4 : 1 L

30
[

DWG NO:HN-SOT-223-01-A1

TITLE

SOT-223

‘eEET  THIRD ANGLE PROJECTION
SHEET

1 of 1 g
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Dimensions in Millimeters Dimensions in Inches
Symbol - -
Min Max Min Max
A 3.30 3.70 0.130 0.146
A1 1.10 1.40 0.043 0.055
b 0.34 0.55 0.013 0.022
b1 0.50 0.70 0.020 0.028
C 0.34 0.54 0.013 0.021
D 4.33 4.83 0.170 0.190
E 4.33 4.83 0.170 0.190
e 1.27 TYP 0.05 TYP
L 1407 | 1487 0554 | 0585
L1 12.47 TYP 0.491 TYP

1 7

SCALE
BRILLIANT ENERGY MICROELECTRONICS TECHNOLOGY CO.LTD | 4 : 1
SHEET
TITLE 1 of 1

DWG NO:HN-TO-92-01-A1

TO-92
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