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FESH  MAIN CHARACTERISTICS

Ri&

® ST OC YR
® i FHIAY
® UPS HiJi

Pt

© (AR O Aoy

ok Crss (E&@{E 14pF)
® JICHE R

® iy a2t i T K
® 4 dv/dt ik

® ROHS /il

Ip 4.5 A

Vpss 600 V

Rdson(@Vgs=10V) | 2.5Q

Qg 27 nC
APPLICATIONS

e High efficiency switch
mode power supplies

e Electronic lamp ballasts
based on half bridge

e UPS

FEATURES

® | ow gate charge

®Low Cs (typical 14pF )
® Fast switching

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

iT 1215 5. ORDER MESSAGE

> D
|—

o ok
—

IPAK

N
T0-220C s

TO-220MF

=N

e moow | # % | EeE & x|
Order codes Marking Package Halogen Free | Packaging Weight
JHW5N60V-0-V-N-B |JHW5N60V | IPAK i NO 4% Tube | 0.35g(typ)
JHW5N60R-O-R-N-B [JHW5NG60R | DPAK %+ NO 4% Tube |0.30 g(typ)
JHW5N60S-0-S-N-B  |[JHW5N60S | TO-263 % NO 4% Tube | 1.37 g(typ)
JHW5N60B-0O-B-N-B |[JHW5N60B | TO-262 5 NO 4% Tube | 1.71 g(typ)
JHW5N60C-O-C-N-B |JHW5N60C | TO-220C % NO 4% Tube | 2.15 g(typ)
JHW5N60F-O-F-N-B [JHW5N60F | TO-220MF | &+ NO 4% Tube | 2.20 g(typ)

1/13




JHWS5NG60

@ITRAEIEME ABSOLUTE RATINGS (Tc=257)

m H o5 AR %
Parameter Symbol Value ﬁL.
JHW5N60V/R |JHW5N60S/B/C | JHWS5N6OF| Unit
%%ﬁ&—ﬁ&ﬁﬁ%ﬁ Vose 600 v
Drain-Source Voltage
e P e 5 | A
Drain Current -continuous T=100C 2.6 2.6 A
e Kk R F IR G 1)
Drain Current - pulse lom 18 18* A
(note 1)
Iz v MU HL
Gate-Source Voltage Vess +30 v
AR e (G 2)
Single Pulsed Avalanche Eas 210 mJ
Energy
note 2)
T GE D
Avalanche Current AR 4.5 A
(note 1)
HETGREE GED
Repetitive Avalanche Current Ear 10.0 mJ
(note 1)
TR I v P B B K H S AR A
R GEY dv/dt 45 Vins
Peak Diode Recovery
dv/dt (note 3)
Pp 51 100 33 w
Feto % Tom25¢
Power Dissipation “Derate 0.39 0.80 0.26 YW
above C
25C
¢ 1o S Ul S AE Al
Operating and Storage Ty Tsta -55~+150 C
Temperature Range
T 2 f v ML
Maximum Lead Temperature TL 300 C

for Soldering Purposes

* I FRLIAT e 5 PR

*Drain current limited by maximum junction temperature
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JHWS5NG60

B4 ELECTRICAL CHARACTERISTICS

T H fF T R A4 -GN RIS Nl A
Parameter Symbol Tests conditions Min | Typ Max|Units
X551 Of f —Characteristics
“::_:/\:FW ji
IR 5 P BVoss  15=250uA, Vos=0V 600 - | - | V
Drain-Source Voltage
o 27 U UL R R
ABVpss/A|lp=250uA, referenced to
Breakdown Voltage Temperature pSS™E D i H - |0.65 - | VIC
- T, 25C
Coefficient
. . . Vps=600V,Vgs=0V,
TR T IR B URG FLiA peT e - - |10 pA
. Ipss Tc=25C
Zero Gate Voltage Drain Current
Vps=480V, Tc=125C - - |100| pA
1E [ WA A< s HL UL
Gate-body leakage current, lessk Vps=0V, Vgs =30V - - |1100| nA
forward
S Il AR A s HEL 9
Gate-body leakage current, lessr Vps=0V, Vgs=-30V - - 100, nA
reverse
WA On-Characteristics
5 (L F s
V Vps = Vgs, [p=250uA 20| - |40 V
Gate Threshold Voltage esth) bs ©s P H
FAS 8 L FH
Static Drain-Source RDS(ON) VGS =10V s |D=2A - 20|25 Q
On-Resistance
n) s &
B s O _ a7l - S
Forward Transconductance Vps =40V, Ip=2A (note 4)
&% Dynamic Characteristics
il N\ 2% Vps=25V,
MARE Ciee bs - |710(920| pF
Input capacitance Vgs =0V,
LT REE R f=1.0MH;
C - | 65|85 F
Output capacitance 0% P
At %
S IR A A L | Cuoe 1419 pF
Reverse transfer capacitance
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JHWS5NG60

B4 ELECTRICAL CHARACTERISTICS

T4 Switching Characteristics

FEIR IS ] Turn-On delay time ty(on) Vbp=300V,Ip=4.5A,Rc=25Q| - |20 |50 | ns
7t 18] Turn-On rise time t, (note 4, 5) - | 55|120| ns
FEIR B [E] Turn-Off delay time ty(off) - | 70 |150| ns
I B [E] Turn-Off Fall time te - | 55 |120| ns
A% H 47 1 52 Total Gate Charge  |Qq Vps =480V, - 127130 nC
- — U5 s i Gate-Source charge | Qgs Io=4.5A - |36] - | nC
H—J F 477 Gate-Drain charge  |Qgq Ves =10V (noted, 5) | _ 434 . | nc
T — W M R K B K€ {5 Drain-Source Diode C  haracteristics and Ma ximum
Ratings

1F In) 5 RIS HLIR

Maximum Continuous Drain Is - - 45| A
-Source Diode Forward Current

1E Th) 5 Kk o L VAR

Maximum Pulsed Drain-Source Ism - - 118 A
Diode Forward Current

1E [ Hs [

Drain-Source Diode Forward Vsp V=0V, Is=4.5A - - 114 V
\/oltage

S [va) Pk S [

Reverse recovery time fr Ves=0V, |s=4.5A - |300) -] ns
Sz )Pk 5L far dlg/dt=100A/us  (note 4)

Reverse recovery charge Qr 22 - e

4%t THERMAL CHARACTERISTIC

R .
o5 AL
T H Max ]
Symbol Unit
Parameter JHW5N60VIF{JHW5N60$/B/¢JHW5N60F
g5 3 e IABH
BV R , Ringo) | 2.50 1.25 379 | C/W
Thermal Resistance, Junction to Case
SE R BE I FARH
Rth(-A 83 62.5 62.5 ‘CIW
Thermal Resistance, Junction to Ambient A
TR Notes:
1 Bkobon B i B s 2E VR R 41 1: Pulse width limited by maximum junction
2: L=25mH, Ias=4.5A, Vpp=50V, Rg=25 Q,ii4% temperature
W T,=25C 2: L=25mH, las=4.5A, Vpp=50V, Re=25 Q,Starting
3: lsp <4.5A,di/dt <200A/us,VDD<BVpss, T Ifi 45 T,=25TC
T,=25C 3: lIsp <4.5Adi/dt <200A/us,VDD<BVpss, Starting
4: JkpPduak: kol 98 B <300ps, = <2 % T,=25T

N

: Pulse Test: Pulse Width <300ps,Duty Cycle<2%

: Essentially independent of operating temperature

5: FEAL TARREEIG R

63}
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JHWS5NG60

45{Fih4k ELECTRICAL CHARACTERISTICS (curves)

| On-Region Characteristics

Transfer Characteristics

10 Top 15V

[Bottom 5V

o [A]

|\Iotgs:

1. 250us pulse test™|

2. Tl=251
1

10

VDS [V]

On-Resistance Variation vs.
Drain Current and Gate Voltage

32

/
/
—150C / 7’
<
/ /
_D
! 7—
7 AN
II II
/ / 25C
/ / Notes:
1.250ps pulse test—
/ 2.V, =40V
0.1 |
2 4 6 8 10
VGS [V]

Body Diode Forward Voltage Variation
vs. Source Current and Temperature

pecull
3.0 10
a 2
= V_=10V—1 A
=
2 2 B T 25¢C
o« 24 GS=20V\7( g
! 7 7
22 JF150C—/
/
2.0 / th&g
— = Note : T:=251C — / / 1. 250us pulse test
18 — i i i i 2.|VGS‘=0\|/
0 ! 2 3 4 5 6 %W 05 06 07 08 03 10 1 12 13
b (A v M
Capacitance Characteristics Gate Charge Characteristics
1500 12

N
o

©
@

N

Vs Gate Source Voltage[V]
[}

N

0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30
Qg Toltal Gate Charge [nC]
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JHWS5NG60

$5{F %k ELECTRICAL CHARACTERISTICS (curves)

Breakdown Voltage Variation On-Resistance Variation
vs. Temperature vs. Temperature
115 30
1.10 E 25
L1 —
el
=) 1 ﬁ 20
ﬁ 1.05 % g
g L1 \Zo, 15 -l
S 100 - L1
g - & 10 L]
5 0.95
L1 Notes: B Notes:
1. VosZ0V 0s = 1. V=10V
090 2. 1-=250pA T IE!=2.‘OA
|
75 -50 .25 0 25 50 75 100 125 150 0'0-75 -50 -25 0 25 50 75 100 125 150
T,[C] T[C]
Maximum Safe Operating Area Maximum Safe Operating Area
For JHW5N60V/R/S/B/C For JHW5NG60F
10°E =T = T : E = = F — :
E Q)e'ai.uﬂn.ﬂ:is)\(a —_t = = =i = = — =il= = : * Cperation in This Area
isUmtedbyR, .~ - _ !
_____ AR TR TR
YEEE I EESS
_o IU'E— =¥ <. =
10'E == E AT es: = = =
- 1.T,=25C .
= 2T=12%
1 3. Single Puise
10° . L
1 10 10°
VDGM V:E-M
Maximum Drain Current
vs. Case Temperature
5
T
4
x\-ﬁ-\'"\.
z, T
B
3
g 2
1
\'u
0 \
25 50 75 100 25 50

T.. Case Temperature [ T]
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JHWS5NG60

$5{F %k ELECTRICAL CHARACTERISTICS (curves)

Transient Thermal Response Curve
For JHW5N60V/R

8 10
c
=]
% " Motes : T
& 1.2, =25°C/wW Max. | |[[]
. 2. Duty Factor, D=t t,
E 3T =T = Poy " Zyelt)
@ .
= 10 T
Pt LI
: oMy
:b il ] BN ty |-
g . t
™~ 'single pulse | = b~
10-:‘ i A4 4 aias i A4 b aads i A4 444 i ;--l
10" 10" 107 107 10" 10° 10’

t,, Square Wave Pulse Duration [sec]

Transient Thermal Response Curve
For JHW5N60S/B/C

Tt

Notes
1.2, . =125 T/W Max,
2 Duty Factor, D=1,/
3IT,,-T Py

Zr Jét]l, Thermal Response

iiiii i i bidil i b A iddibi i diiid

107 107 107 10° 10"

t, [sec]

Transient Thermal Response Curve
For JHW5NG60F

2, (=379 T/W Max, -
Duly Factor, D=1/,
3.7 o sclt)

s A . R EE-] SR -

Z _‘ét). Thermal Response

single pulse
Poi i

10° 107 107 107 107 10° 10°
t, [sec]
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JHWS5NG60

Mz R~ PACKAGE MECHANICAL DATA

m BLf7 Unit: mm

] symbol | MIN | MAX
A | 219 | 2.38

: b | 064 | 0.89
= Q I c | 046 | 058
D |597 | 622

D1 | 089 | 127
ROE G 57 58
= ' i E1 | 521 | 546

u e 2.28TYP

T L 8.89 | 9.65
=TT L2 225 | 235
1 1.02 | 1.14

|
|
= F | 046 | 068
|
|
|
|
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JHWS5NG60

Mz R~ PACKAGE MECHANICAL DATA

m BLf7 Unit: mm

- -_— 1 F
| £l )
= —N symbol | MIN | MAX
I A 219 | 2.38
i Al 0.13
J' b 064 | 0.89
- Q c 0.46 | 0.61
Al D 597 | 6.22
| (2 — D1 | 089 | 127

1 QL1 E [635 [673
m T ET [ 521 | 546
o 5 28TYP

- F 1046 | 061

H 9.65 |[10.41
L 1.40 | 1.78

[
2 | 064 |1.01
f ) 0° 8
of
-
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JHWS5NG60

Mz R~ PACKAGE MECHANICAL DATA

T0-262

: I T
symbol MIN MAX

- ;l; A 440 4.90
- B 110 1.40
= | b 0.70| 0.95
| B i c 0.30| 0.60
| B c1 0.33| 063
SJ\ Lt u D2 820 9.20
W ¢ E 9.60 | 10.50
| | | e 239| 269
i - I ¢l F 1.20 1.35
‘ | I L 13.11 | 14.61
) L2 355| 4.05
) g ’ ' N Q 110 [ 1.40
' Q1 265| 285
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JHWS5NG60

Mz R~ PACKAGE MECHANICAL DATA

T0-263

E A Pk

‘ T
P symbo | MIN MAX
= fl A 450 490
B 120 140
D 840 8.80
E 9.50 10.50
- ‘ F 120 140
_ F1 250 2.90
|S ‘ G 450 5.50
| | L1 1.30 1.60
I — 4 Q 120 150
i [] I ‘ b 075 | 095
L c 035 050
o | - — e 249 | 259
L 1 _L o g 190 2.80
L 1 ' h 230 3.30

e | e !
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JHWSNG60

Mz R~ PACKAGE MECHANICAL DATA

T0-220C
E \
0P P R
— — symbol MIN MAX
= A 430 | 4.70
] @L‘ B 110 | 1.40
b 070 | 0.95
= c 040 | 0.65
O = D 15.20 | 16.20
D2 | 900 | 9.40
E 9.70 | 10.10
| M | ~ e 239 | 2.69
3| | — F 125 | 1.40
| _| ‘ . L 12.60 | 13.60
(| L2 | 28 | 320
l | ! Q 260 | 3.00
|| Q1 220 | 2.60
‘ 6 I o U ¢ P 350 | 3.80

1 I 1 o 1
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JHWS5NG60

Mz R~ PACKAGE MECHANICAL DATA

E F =

5
symbol | MIN | MAX
@6\ D| - A 45 | 4.9
b op B - | 1.47
@ SI—— b 0.7 | 0.9
= c 0.45 | 0.6
O D 15.67 | 16.07
| E 9.96 | 10.36
| e 2 54TYPE
T | F 234 | 2.74
I L 12.58 | 13.38
[l 2 | 313 | 3.3
1| - P 3.08 | 3.28
| I | b ¢ Q 3.2 3.4
| il . Q1 2.56 | 2.96

Py
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