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FESH MAIN CHARACTERISTICS
o 204
Voss 600 V
Rdson (Vgs=10V) |45 Q
Qg 6.0 nC
s APPLICATIONS

e High efficiency switch
mode power supplies

e Electronic lamp ballasts
based on half bridge

e UPS

FEATURES

@ ow gate charge

®low C,g (typical 2.1pF )
@ Fast switching

® 100% avalanche tested
® Improved dv/dt capability
® RoHS product

5} 4% Package

TO-220HF
i #7155, ORDER MESSAGE

_ , . . e A
Tt A oo | # % | Eaxr |a o | WO
; ¥ Device

Order codes Marking Package Halogen Free | Packaging )
Weight
OSV2NG0 0SV2NG60 TO-251 i NO #'H Tube 0.35 gltyp)
0SR2NG0 OSR2NG60 TO-252 i NO %% Tube 0.30 g(typ)
0SP2N60 OSP2N60 TO-220C #fi  NO %5 Tube 213 gltyp)
0SF2N60 0SF2N60 | TO-220HF | NO #H Tube 2.20 g(typ)
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0S2N60
X AEIEE ABSOLUTE RATINGS (Tc=257C)
i H " A value 'r'
Parameter Symbol e 0SP2N60 | OSF2NGO Ut'it
T 1oy U A — Y5 A L R
Hs Vbss 600 W
Drain-Source Voltage
3 A U e v i b 1.9 2.0 2.0% A
Drain T=257C
_ _ 1.1 1.3 1:535% A
Current-continuous T=1007C
s KRk B GE
Drain Current — pulse lom 6.0 6.0* A
(note 1)
T oy 3052 PR R Vese 55 7
Gate-Source Voltage
FAL TP S e R (i 2)
Single Pulsed
Eas 120 m.J
Avalanche
Energy (note 2)
T HLE i 1)
Avalanche Current (note | lar 1.9 A
1,
BT AR D
Fepetitive Avalanche Ear 44 mJ
Current (note 1)
R ErAE SR TN
s ‘_’k’fb_ﬁ_&:ﬂ“— (i 3) ol A& Fins
Feak Diode Recovery
dv/dt (note 3)
Pp
25 : 44 54 P W
FE T T
Fower Dissipation -Derate W/
above 95 0.35 043 0.18 C
e R TR
Operating and Storage Ty Ts16 -55~+150 C
Temperature Range
5| £k he e R
Maximum Lead ;
To 300 i

Temperature for
Soldening Purposes

* U B HL AL R e e 4 i PR
*Drain current limited by maximum junction temperature
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B4yt ELECTRICAL CHARACTERISTICS
Tl H o il 4% 1 55 Nl BURIEL 153N LiER i)
Parameter Symbol Tests conditions Min [Typ Max|Units
oAt Off —-Characteristics
e — i LR
e BVpss Ip=250pA, Ves=0V goo| - | - | v
Drain-Source Voltage
[ 2 HL T i P Ay Pk
i i SEE lp=1mA, referenced to
Breakdown Voltage Temperature |ABVpss/AT, 250 - |06 - | V/C
Coefficient '
_ T — Vps=600V Ve =0V,
M 1 i R H pRT I es - - |10 pA
. |DSS Tc =25C
Zero Gate Voltage Drain Current
Vps=480V, T=1257T - - 1001 pA
L[] R s L
Gate-body leakage current, lessF Vps=0V, Vgg =30V - - [100] nA
forward
S5z [i] BB A L 9
Gate-body leakage current, lassr Vps=0V, WVgs =-30V - - 1001 nA
reverse
i 4451 On-Characteristics
M R \ Vps =V lp=250pA 20 401 V
Gate Threshold Voltage Bl RE=Teg B ' '
A e Ji HL B
Static Drain-Source Fpsion) Wes =10V . Ip=1A - 38145 0
On-Resistance
IE: [7] 5
Ut Vo =40V , Ipb=1.0A(note4)] - |2.05] - S
Forward Transconductance
&4 Dynamic Characteristics
A L2 Vps=25V
AR Cias T - | 190 [230] pF
Input capacitance Vas =0V,
W dl e s =1.0MHz
SRR Css |15 | 20| pF
Output capacitance
J52 7] 41z i HL 7%
fest | Coos - |18 |21] pF
Reverse transfer capacitance
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1o fk B RE py di ) 55 36 B )

2: L=56mH, las=2.0A Vpp=50V, Re=25 O i &

5::-'"51 T=257C

J: |sp =2A di/dt =300A/us VDD=BVoss. it & &5 iR

TJ=25C

A: Bk ppI0at: kbR EE<300ps, S <22

: BESTHEEMEX

Y 0S2N60
B4 ELECTRICAL CHARACTERISTICS
JF 445tk Switching Characteristics
HEJIE 8] Turn-On delay time ty(on) Vpp=300V I5=2.0A Rg=250 7 123 ns
bt i 8] Turn-On rise time t (note 4, 5) 23 145 | ns
JEIR I 0] Turn-Off delay time ty(Off) 22 43| ns
I & i 6] Turn-Off Fall time e 24 |46 | ns
Hi #5 HLL 7Y & i Total Gate Charge |G Vps =480V | 53] 6 | nC
#t — s 7 Gate-Source charge  |Qgs p=2.0A 18| - | nC
Hi — @47 Cate-Drain charge  |Qga Veggmally”  ieaResn 23 18] - | nc
R — 8 A P e B EE{f Drain-Source Diode Characteristics and Maximum Ratings
IE ] g KO 4 L i
Maximum Continuous Drain |z - 118 A
-Source Dicde Forward Current
1 [ g K ik v HL L
Maximum Pulsed Drain-Source lsp - 186.0 A
Diode Forward Current
I [i] B
Drain-Source Diode Forward \Vsp Wes=0V, Is=2.0A - 114 W
oltage
J52 [ A 34 1+ ()
Reuers.e recovery time f Vae=0¥,_ =204 2301 = | ns
S5z ] i 32 FQL A dlg/dt=100A/us  (note 4)
Reverse recovery charge i B <) BE
24514 THERMAL CHARACTERISTIC
. WA :
Til H (R HLfir
Parameter Symbol DR Unit
03W /R2NE0 0P ENE0 OSF2Na0

&5 BB ST SR EH
Theer al Resistance Junction to Case Ringe e e 260 Y
235 I M 553 1) #4 PR
[Thermal Resistance, Junction to Ring-a) 110 §2.9 62.5 Cc/wW
Ambient
i Notes:

1: Pulse width limited by maximum junction temperature

T,=257T

2: L=b6mH, las=2.0A, Vpp=50V, REe=25 O Starting

3: lsp <2A difdt <300A/us VDD<BVpss, Starting T,=25C
4: Pulse Test: Pulse Width <300us Duty Cycles2%

5: Essentially independent of operating temperature
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0S2N60
H5{EfhzZk ELECTRICAL CHARACTERISTICS (curves)
On-Region Characteristics Transfer Characteristics
Ui T 10
[Tiop 15N
E - _ |—tsoc
E | B e /
- 1 / /
i~
F I
Fi
i IL\
Motes: . »! I 1 SEC Kot
1. 250us pulse test 1 250 pulse test—
2 F=75¢ / ( 2.V, =40V
0.1 | o i |
| 10 2 4 ] B 10
VaelV] Ve M
On-Resistance Variation vs. Body Diode Forward Voltage Variation
Drain Current and Gate Voltage vs. Source Current and Temperature
75 —
il
70 el
4
g * % AL/
vl =10V _[—+] = / %)
T = =L
o = . Vi ,1/ 25
i a 7y /
T =20V 7
Lo 150°C
/ ,ff Niee
45 e . A 1. 250us pulse test
| "] Note: T=25'T 5 vx:w
a0 | | | i
0.1
D3 10 5] 20 25 £ 35 04 05 08 OF OB 08 10 11 12 13
1,141 V. M
Capacitance Characteristics Gate Charge Characteristics
400 12
1 V. =480V
20 a 5
i g V. =300V ]
= s V. =120V
[ m 8 ve
g 240 % ﬁ;f
0 20 >
8 ® g e
Ll'ﬂ'} 160 E /‘
120 7))
w4
@ 3 .
40 }""E
oL : /
v = ;
Ve[V ﬂn 1 2 3 4 5

(, Toltal Gate Charge [nC]
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$FfrfhZk ELECTRICAL CHARACTERISTICS (curves)

Breakdown Voltage Variation
vs. Temperature

On-Resistance Variation
vs. Temperature

25 A

Ea /

BY,..[MNormalized)
=

R japiMormalized)
in
My

/ ]
o Nﬂtl:—".-S: / MNotes:
1V =0V 05 1i‘-."ﬂ?1|:|"-‘—
2. 1572300 2.1,=1.04
03 | | oo
75 80 I 0 ¥ 8 7 W 125 13 75 50 o5 0 25 &0 75 100 125 150
T[] TIX]
Maximum Safe Operating Area Maximum Safe Operating Area
ForOSV/R/P2N60 ForOSF2NG60
|
X I Ciperstion in This A e P ) Y S 1T I T Tl
g Tﬂ;:if‘m 10 E =5_1'_!'.|1ed:yfﬂ:_ u: 1
wE RS A e
...... .1,*.......--....._'..,‘.......- F - . i
5 W
# \ P 4 L |
E . - W ==
E 1 ; = = F == s
- T e 3 ooy e .
; # = f-' :
N A |
. 10 = 1 -
10'E = ! i
: i) |
1L=5T = |
2T= 13
isr‘#cm ”; | il
10 . — . i iy ity i
1 1w 1w W
Ve M V[V

Maximum Drain Current
vs. Case Temperature

o — .

=5 50 L] 100 2% 180
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$FfrfhZk ELECTRICAL CHARACTERISTICS (curves)

ransient Thermal Response Curve
orOSV/R2N60

# Moles

1.2, .= 2,87 T/W May
2. Duty Factor, D=L,
AT

- Te2Pg "2y

Z, b, Thermal Response
1

= I, |-ll
gingle pulse = =
i s a s iasal a4 s s wasil i3 4 sasnal i & & s aisal i & & s amaal
10" 10 10° L 1 o 19" 10° 10

t,y Square Wave Pulse Duration [sec]

ransient Thermal Response Curve
orOSP2N60

m I
1] o -
fm | Il
o | T
- ] A
ol —k Haotes FeEd
O rE 1.8, At =232 MW Max. Frri
o I #: Ruty Factor, D=t i | TWEE|
e I o o (R L HH
iz I S
E il
@ i
=
L et !
=X 7. gl e s 5 B8 A1
B | 147 |—1 1t 1t rtin
- i “-“"| | WSS NER | | !.I.!.l. 4 -
ry Liiiisingle pulsel L LELUAL L L1
(THIL || [ LTl
tﬂ"— FRET! el | P W T |
1o 107 in? 10°
t [s=c]

ransient Thermal Response Curve
orOSF2N60

Z () Thermal Response
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Mz R~ PACKAGE MECHANICAL DATA

TO-251

fifi Unit: mm

A
| otk
E
— - F
B
= 7 | 5
|
! | _
-E} x'-_rmw!'-rfm MIN MAX
a A 2. 21 740
g 0. 60 0.74
| c [ 43 0, 33
“ { l] [I| & i 0.95 1. 25
| | | E 6. 45 6.75
| | | El 5.1 5.4
oo 1l 01 : i g
l | F 0. 43 0. 55
| | = \ 1.3 7,9
| | I o 1.0 2.0
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Mz R~ PACKAGE MECHANICAL DATA

Th-262 ‘P Unit: mm

5 MIN MAX
A symbol
E : et \ 2 140
- - & ol -~ |
! —
|. — 4 ] 0, 1
| [}
— ¥4 | as=|| h 0. 50 0,70
; _I_.- c 0. 45 0, 35
@ 1 D 5,95 6,28
0 0. 95 123
=y i s ]
| : 6. 45 6,15
! 1 El 3,2 4.4
: | ] [ . Y 134
== 1 L : )43 0.4
i i J L L .2
- [
e gt Al sl s 11 .6 0.9
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Mz R~ PACKAGE MECHANICAL DATA

TO-220C

i ; 15
4 1T symbol MIN MAX
: @ 1= = A 430 | 4.70
ey = B 1.10 | 1.40
1| b 0.70 | 0.95
= c 040 | 0.65
O o D 15.20 | 16.20
D2 9.00 | 9.40
g E 9.70 | 10.10
M 1 l ~1 ] e 239 | 269
| | F 125 | 1.40
= L 12.60 | 13.60
b L2 280 | 320
Q 260 | 3.00
| Q1 220 | 2.60
e K (L - P 350 | 3.80
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Mz R~ PACKAGE MECHANICAL DATA

TO-220HF

HLA7 Unit: mm

L2

(]

% 5
Symbol MIN MAX
A 4.5 4.9
B - 1.47
b 0.7 0.9
C 0.45 0.6
D 15.67 | 16.07
E 9.96 | 10.38
e 2.94TYPE
F 234 | 2.74
L 12.58 | 13.38
L2 313 | 3.33
OP 3.08 | 3.28
Q 3.2 3.4
Q1 2.56 | 2.96
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