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N V4 TE I SR AL 37 350 A P
N-CHANNEL MOSFET

HM4NG60

FESH MAIN CHARACTERISTICS

Ip 4.0 A
Vbss 600 V
Rdson(@Vgs=10V) | 2.4Q
Qg 13.3nC

Ri&

® ST OC YR
® i FHIAY
® UPS HiJi

it

© {IG A H

LR[S Crss (E&@{E 9pF)

® JT O R

® ) i A R 21 5 ik
® it dv/dt fE

® ROHS /™ i,

APPLICATIONS

e High efficiency switch
mode power supplies

e Electronic lamp ballasts
based on half bridge

e UPS

FEATURES

® | ow gate charge

®Low C (typical 9pF )

® Fast switching

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

iT 1215 5. ORDER MESSAGE

B4 Package)

s TO-220MF

ITHRES EPig S TR S BEEER
Order codes | Marking | Package Halogen Free Packaging Device Weight
HM4N60I HM4N60I IPAK NO Tube 0.35 g(typ)
HM4N60K HM4N60K DPAK NO Tube 0.30 g(typ)
HM4N60 HM4N60 | TO-220C NO Tube 2.15g(typ)
HM4N60OF HM4N6OF | TO-220MF NO Tube 2.20 g(typ)
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HM4N60
BB AIEME ABSOLUTE RATINGS (Tc=25C)
A L
i H 5 Value A
Parameter Symbol Uni
HM4NG60I/K HM4N60 HM4N60F ¢
E’i%?)ﬁ%w—%‘?mﬁﬁ L Vose 600 v
Drain-Source Voltage
e P e 4 W 1A
Drain Current -continuous T=100C 2.5 2.5 A
S KR R F IR G 1)
Drain Current - pulse Ipm 16 16* A
(note 1)
Fe vt IR P
Gate-Source Voltage Vess +30 v
AP B (G 2)
Single Pulsed Avalanche Eas 240 mJ
Energy
note 2)
TR GED
Avalanche Current AR 4.0 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
AR (@ 3) dvidt 55 Vin
Peak Diode Recovery S
dv/dt (note 3)
Pb 51 100 33 w
FEHn Tom20
Power Dissipation “Derate 0.39 0.80 0.26 YW
above C
25°C
It 1o 45 B AT At i P
Operating and Storage Ty Tsta -55~+150 C
Temperature Range
5| e o i FR-PRIRL R
Maximum Lead Temperature TL 300 C
for Soldering Purposes
* U B LY T o v 2 i PR 7
*Drain current limited by maximum junction temperature
AR : 201007A 2/11
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BE4¥M4 ELECTRICAL CHARACTERISTICS

o H /o= TR = UNERichis SNI: A

Parameter Symbol Tests conditions Min | Typ Max Units

XA Off —Characteristics

I — P L

BV Ip=250uA, Vgs=0V 600 | - | - \
Drain-Source Voltage bss P g ©s

2 LR
ABVpss/A|lp=250uA, referenced to
Breakdown Voltage Temperature pS&= D " - [0.65 - |V/C

T 25C
Coefficient !

. . . \V/ps=600V,Vgs=0V,
FHHE R IR B bs s - | - [10] pA

i IDSS TC=25°C
Zero Gate Voltage Drain Current
Vps=480V, Tc=125C - - |100] pA

1E [l AR A HEL 9
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

1 P s

V Vps = Vs, [Ip=250uA 20| - |40| V
Gate Threshold Voltage esth) bs ©s P H

A 30 FLFE
Static Drain-Source RDS(ON) VGS =10V s |D=2A - 17124 Q
On-Resistance

BT
Forward Transconductance 9ts Vs =40V , [p=2A (note 4>

A% Dynamic Characteristics

/T)\ PN \Y =25V,
WAL Cice bs - 1490|642| pF
Input capacitance Ves =0V,

i LA f=1.0MH;
C - | 95|124| pF
Output capacitance 0ss p

I T A i L A

C - 9 |12 F
Reverse transfer capacitance e P

R As: 201007A 3/11
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B45M ELECTRICAL CHARACTERISTICS
FF 454 Switching Characteristics

FEIR I 8] Turn-On delay time tq(on) \Vpp=300V,|p=4A,Rs=25Q - 116 42| ns
7t 18] Turn-On rise time t, (note 4, 5) - 49 |11 ns
FEIR B [E] Turn-Off delay time tq(off) - |46 [102| ns
I B [E] Turn-Off Fall time te - | 37|84 | ns
A% H 47 1 52 Total Gate Charge  |Qq Vps =480V, - [13.3]19 | nC
it —J5 Hi /7 Gate-Source charge  |Qgs Ip=4A - |36| - | nC
Mt —J s faf Gate-Drain charge Qg Ves =10V (noted, 5) | _ 49| . | nc
I — U WA R Mg K5E ( Drain-Source Diode Characteristics and Maximum Ratings
1 1) dpe K 2 HL i

Maximum Continuous Drain Is - - | 4 A
-Source Diode Forward Current

NS ET PN SUEEN

Maximum Pulsed Drain-Source Ism - - 116 A
Diode Forward Current

1 1) s f

Drain-Source Diode Forward Vsp V=0V, Is=4.0A - - 114 V
\/oltage

I 1) P S I T

Reverse recovery time e Vgs=0V, Is=4.0A (380 - | ns
J [0 Mk 2 HEL T Q. dlg/dt=100A/us  (note 4) ~ 67 - | e

Reverse recovery charge
#i5 THERMAL CHARACTERISTIC

BX
T =] 5 Max ¥y
Parameter Symbol| HM4N60 Unit
HM4NG60 HM4NGOF
I/K
4 5 S 1 o
Thermal Resistance, Junction to Case Ringi) 2:50 1.25 3.79 Cw
%%U%iﬁﬁﬁﬂﬁﬂ . . Rth(-A) 83 62.5 62.5 TwW
Thermal Resistance, Junction to Ambient
VR Notes:
1 ke s B i o e 45 v B i 1: Pulse width limited by maximum junction
2: L=25mH, las=4.0A, Vpp=50V, Rg=25 Q,lLih4: temperature
W T,=25C 2: L=25mH, Ias=4.0A, Vpp=50V, Rg=25 Q,Starting
3: lsp <4.0A,di/dt <200A/us,VDD<BVpss, L I 45 T,=25C
T,=25C 3: Isp <4.0A,di/dt <200A/us,VDD<BVpss, Starting
4: Jikaiat: ko eE 2 <300us, f7 A bEs2% T,=25T

N

: Pulse Test: Pulse Width <300us,Duty Cycle<2%
: Essentially independent of operating temperature

5: BAE TARR LK

(&)}

R As: 201007A 4/11
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$5{E#i% ELECTRICAL CHARACTERISTICS (curves)
| On-Region Characteristics | Transfer Characteristics
0
10 Top \1%:/‘
10V . —1—
: £
sy ——F——F— _  |—1s0C 7
55V < /
[Bottom 5V 7 o ~
- LY
0 1 7
II II\
/ ]
/ [ —jesc
[ 1] -
oles:
1 Iﬂotgs: / / 1.250'ps pulse test—
1. 2[50us pulse test ] / 2.VDS'=4OV
2.T =25°c1_k I
4 0'12 4 6 8 10
10
VDS [V] VGS [V]
On-Resistance Variation vs. Body Diode Forward Voltage Variation
Drain Current and Gate Voltage vs. Source Current and Temperature
10
24
o 22 L1
g 20 VI =10V - ™
e < 25C
N L &1 3 7
/ // b 7
— 150C y
1.6
% AN / / Notes:
;/ 1 1
14 Note : Ti=25C ; \2/505\/ pulse test
e [ [ ] / / [ T
1.2 L 01
0 1 2 3 4 5 6 04 05 06 07 08 09 10 11 12 13
I [A] Vo M
| Capacitance Characteristics | | Gate Charge Characteristics |
80x10° : 12 |
G (G =Shorted) V:=480V
. CaC*C 1 V=300V
— 60xIC° — CsCw s | =
L S V, =120V >
§ 40a0 ge
g 2
Q. [0}
® T4
(&) — — ] O
20x10° a
> 2
\‘_7
0.0 0
10" 10° 10' 0 2 4 6 8 10 12 14
V . Drain-Source Voltage [V] Q, Toltal Gate Charge [nC]
AR : 201007A 5/11
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$E#% ELECTRICAL CHARACTERISTICS (curves)

Breakdown Voltage Variation On-Resistance Variation
vs. Temperature vs. Temperature
115 3.0
1.10 25
T =
=) 1 8
§ 1.05 > é 20
g 1 g 15 |
2 100 \1 L
z P :
A 2 L1
> 005 ] o
@ - % Notes: P Notes:
1. VesTOV 05 = 1. V=10V
0.90 2. |5=250pA "? IE=2.‘OA
.75 .50 .25 0 25 50 75 100 125 150 O'0-75 -50 -25 0 25 50 75 100 125 150
T, [C] T [C]
Maximum Safe Operating Area Maximum Safe Operating Area
For HM4NG60/I/K For HM4NG6OF
10°E T : 3| =)
E Cm'm.uﬂnﬂ:llea — ] = 3 __ — = — _ — : Cperabion in This Area

3| | i sUmidyR,, S £ G o1 S 33
21 ey (N 0 fepe: o A foimid - m - g .-

< o
- 10 g
10'E =
10° =
10
Vi V] V.M
Maximum Drain Current
vs. Case Temperature
3 \
. ™~
o2
it \\
1
0
25 50 75 100 125 150
T.[C]
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$E#% ELECTRICAL CHARACTERISTICS (curves)

Transient Thermal Response Curve
For HM4NG60/I/K

3 10
=
(=]
% MNotes :
& 1.2, =25 "Ccw Max. [[[]]
] 2. Duty Factor, D=t t,
£ BTy =T =Py " 2,00
@
£ 10 T
Pt LIL
: oMy
:(_.,J 1 B AR t‘[l-:__l
2 : -
™~ "srngle_ pulse’] B
10° sl auil

10" 10" 107 107 107" 10° 10'
t,, Square Wave Pulse Duration [sec]

Transient Thermal Response Curve
For HM4ANGO

@ |0
0
c 1
o _:lI
o
w Notes
@ 1.2, ()= 1.25 T/W Max,
o 2. Duly Faclor, D=1,
— 3.T,-T Py
il i 4
E
-
o
=
— =
— i
=
hast?) .
2
@ -
N 2=

3 il L dhidi HEEREH b4 dddi Lddid
10° 107 107 107 107 10° 10"
t, [sec]

Transient Thermal Response Curve
For HMANGOF

Notes ©
2, (=379 T/W Max
Duly Factor, D=1/,

T T

1
2
3

™

s A . EET] S-S

Z ,é”- Thermal Response

single pulse
Poi i

10° 107 107
t, [sec]
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MR~ PACKAGE MECHANICAL DATA
IPAK
E
1 B El N "_*:" ¥
= f — | 5

] symbol | MIN | MAX
A | 219 | 2.38

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

D1 | 089 | 127
RUE IR 57 54
= ' 0 E1 | 521 | 546

u e 2.28TYP

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

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

R As: 201007A 8/11
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MR~ PACKAGE MECHANICAL DATA

DPAK

. : - —
| £ o 7
= —nN symbol | MIN | MAX
0 A | 219 | 2.38
_ A1 0.13
! b 064 | 0.89
. Q i c | 046 | 061
il D | 597 |622
| L2 . D1 | 089 | 1.27
1. E [635 [673
m T E1 | 521 | 546
e 2.28TYP
i g F 1046 | 061
H | 965 |10.41
C_ | 140 | 1.78

2 |064 | 1.01
f ) 0° g

of
L

A : 201007A 9/11
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MR~ PACKAGE MECHANICAL DATA

T0-220C
) \
bP : i
— —— symbol MIN MAX
= A | 430 | 470
] @L‘ B 110 | 1.40
b 070 | 0.95
= c 040 | 065
O s D | 1520 | 16.20
D2 | 900 | 9.40
E 9.70 | 10.10
| M U ~ e 239 | 2.69
3| | — F 125 | 1.40
| | | P L [ 12:60 | 13.60
b L2 280 | 3.20
| | ! Q | 260 | 3.00
|| | Q1 | 220 | 260
‘ 5 } ’ u ¢ P 350 | 3.80

N _mmn T

A : 201007A 10/11
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MR~ PACKAGE MECHANICAL DATA

: F 5 | mN | MAX
Symbol
D 6\ D| - A 45 | 4.9
iy g ~ | 147
i CP— b 07 | 09
. c 045 | 06
¢ D 15.67 | 16.07
| E 9.96 | 10.36
| e 3 54TYPE
- | F 234 | 2.74
*J_M [lJ—MJ L | 1258]13.38
[oallanl 2 313 | 3.33
I - P | 3.08 | 3.28
| | | . Qi 256 | 2.96
oy
| € | [ |
JiliA: 201007A 11/11
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