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

HM2N60

FESH MAIN CHARACTERISTICS

4% Package

Ip 2.0 A oD
Vbss 600 V
Rdson(@Vgs=10V) | 4.5 Q o —
Qg 6.0 nC 4
Bi& APPLICATIONS S

® AT YR
® A
® UPS HiJ

Pt
© {IG A F g

® JT T P

| PR e 2 Ut
® =1t dv/dt fig )
® ROHS 77 i,

Ji

e High efficiency switch
mode power supplies

e Electronic lamp ballasts
based on half bridge

e UPS

FEATURES

®ow gate charge

®ow C, (typical 2.1pF )
® Fast switching

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

iT1215 5. ORDER MESSAGE

TO-220MF

=N
R wow | H % | XaE @ k| ooes
Order codes Marking Package | Halogen Free | Packaging i

Weight

HM2N60I HM2NG60I IPAK NO Tube 0.35g(typ)
HM2N60K HM2N60K DPAK NO Tube 0.30g(typ)
HM2N60 HM2N60 TO-220C NO Tube 2.15¢g(typ)
HM2NG60F HM2N60F |TO-220MF NO Tube 2.20g(typ)
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HM2N60
IR AFE[E ABSOLUTE RATINGS (Tc=257C)
5 o % B ¥ {H value #i
Parameter Symbol HM2N60I/K HM2N60 HM2N60F UE]Lit
e AR — U A ELR PR
JE Vpss 600 V
Drain-Source Voltage
LR AR R Ib 1.9 2.0 2.0* A
Drain T=25C .
Current-continuous T=100C 11 13 13 A
O R GE D
Drain Current — pulse Iom 6.0 6.0* A
(note 1)

oz e AR PR
Gate-Source Voltage Vess +30 v
BRI e (7 2)
Single Pulsed Eac 120 mJ
Avalanche
Energy (note 2)
TR GED
Avalanche Current (note | Iar 1.9 A
1)
HEHHREE GED
Repetitive Avalanche Ear 44 mJ
Current (note 1)
TR R ) P B KR
IRARRLAA (o) dv/dt 4.5 Vins
Peak Diode Recovery
dv/dt (note 3)

Pp
e Te=25C 44 54 23 w
Power Dissipation -Derate w/

above 25C 0.35 0.43 0.18 .
I e A Ul S A A IR
Operating and Storage Ty Tste -55~+150 C
Temperature Range
7| 2 v IR S
Maximum Lead i

T, 300 C
Temperature for
Soldering Purposes
U A2 FELUAL 1 5 v 45 ik R
*Drain current limited by maximum junction temperature
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Y5 ELECTRICAL CHARACTERISTICS
m B e WA A =P NIE: %itl =y NL: A
Parameter Symbol Tests conditions Min | Typ Max|Units

XA&F: Off —Characteristics
i _ﬁﬂﬁ%}}l BVoss lp=250pA, V=0V 600 - | - | V
Drain-Source Voltage
i 5 R I R R

Ip=1mA, referenced to .
Breakdown Voltage Temperature |[ABVpss/AT, 25 - |06] - |V/IC
Coefficient
i e Vos=600V:Ves =0V, -0 A
Zero Gate Voltage Drain Current loss Te=25C

Vps=480V, Tc=125T - - (100 pA
TF 1) A AR A4 FLOR
Gate-body leakage current, lessk Vps=0V, Vgs =30V - - (100, nA
forward
J52 o) R A s L O
Gate-body leakage current, lgssr Vps=0V, Vgs=-30V - - 100 nA
reverse
B A&¥FE On-Characteristics
Ifa{tﬁeEiEI'EieshoId Voltage Vesu Vos = Ves . 10=250pA 20 - 401V
A 3 30 FL P
Static Drain-Source Ros(on) Vgs =10V, Ip=1A - 13845 Q
On-Resistance

759

FEof:ljvE:rchBrTransconductance 9ts Vos =40V, 1o=1.0A(note 4 - 12.05/ - S

ZA&¥FE Dynamic Characteristics

éfﬁ)\ EE?G?" VD3=25V,

c - 1190 |230| pF
Input capacitance ° Vs =0V, i
o P f=1.0MHz

Output capacitance

J 1) A i P 7

Reverse transfer capacitance
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454 ELECTRICAL CHARACTERISTICS
FF 454 Switching Characteristics

FEIR I ] Turn-On delay time tq(on) Vpp=300V,Ip=2.0A,Rc=25Q | - | 7 |23 | ns
- FF} A Turn-On rise time t, (note 4, 5) - 23|45 ns
FLIR B [H] Turn-Off delay time tq(off) - 122143 | ns
N F&ES A Turn-Off Fall time te - |24 |46 | ns
MiHA% Higef & & Total Gate Charge Qg Vps =480V , - |53 6  nC
Hit— 5 Hi fir Gate-Source charge  |Qgs Io=2.0A - 18| - | nC
Mt — s Ho 44 Gate-Drain charge Qgq Ves=10V  (note 4, 5) - 18] - | nC
T — IR WA R Mo KAE(H Drain-Source Diode Characteristics and Maximum Ratings
IE 1) e RS2 LI

Maximum Continuous Drain ls - - 1.9 A
-Source Diode Forward Current

NSBEE PN SLEER

Maximum Pulsed Drain-Source Ism - - 6.0 A
Diode Forward Current

1E 1) R

Drain-Source Diode Forward Vsp V=0V, Is=2.0A - - (14 V
\oltage

I 0] P S [

Reverse recovery time te Vgs=0V, 1s=2.0A (230 - ns
I P L dIs/dt=100A/us  (note 4)

Reverse recovery charge e R I

M4t THERMAL CHARACTERISTIC

% H % 5 " #® fr
Parameter Symbol Unit
HM2N60VB/RB | HM2N60CB| HM2NG60OFB
45 31 Fe I .
Thermal Resistance, Junction to Case Ringo) 2.87 2.32 550 CW
45 IR F
Thermal Resistance, Junction to Ring-a) 110 62.5 62.5 TIW
Ambient
R Notes:
1 ok R 5 ER 5t e 45 PR A 1: Pulse width limited by maximum junction temperature
2: L=56mH, Ixs=2.0A, Vpp=50V, Rg=25 Q,leif4h 2: L=56mH, Ias=2.0A, Vpp=50V, Rg=25 Q,Starting
#T,=25C T,=25C
3: lsp <2A,di/dt <300A/us,VDD<BVpss, LI 45 i 3: lsp <2A,di/dt <300A/us,VDD<BVpss, Starting T,=25C
T,=25C 4: Pulse Test: Pulse Width <300us,Duty Cycle<2%
4: Jikaia: ko eE 2 <300us, f7 A bEs2% 5: Essentially independent of operating temperature
5: FAL TAREEIK
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$¥{EMZ ELECTRICAL CHARACTERISTICS (curves)

On-Region Characteristics Transfer Characteristics
Ves 10
L ' 1:3)\/ /
L P —  [10C
Bottom 5V // —_—
< - o I~ /
- 1 7 7
P ////
/ Notes: / / Not
S | 25°C otes:
1. 250ps pulse test / / 1.250ps pulse test—{
2.T,=25TC / 2.V, =40V
0.1 ‘ 0.1 |
1 10 2 4 6 8 10
VoslV] Ves V]
On-Resistance Variation vs. Body Diode Forward Voltage Variation
Drain Current and Gate Voltage vS. Source Current and Temperature
75
7.0
P
a‘ 6.5
£ oo vl =10v I— z N
4 L1 4 25C
55 - AN /
P—1Ve=20V] /
5.0 150°C
/ / Naes:
45 —= 1. 250ps pulse test
NotTe: P-zﬁc / 9 lsz‘zo\f
4.0
05 10 5 20 25 30 35 %04 05 o6 07 08 08 10 11 12 13
1 [A]
D[ ] VSD M
| Capacitance Characteristics | | Gate Charge Characteristics
12 ‘
V=480
10 oS
W = V=300V
7 e V=120V L
= =
% <>3 by
o =
[e]
w
Q4
©
(DU)
>02
0
0 1 2 3 4 5

Q, Toltal Gate Charge [nC]
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HM2NG60

$¥{EM %k ELECTRICAL CHARACTERISTICS (curves)

Cperation in Ths Aea
; is Lirrited by R,
10F / gt
§105,§_ ’,’ \ ]
10 F
F htes
17.=25C
2T,=150°C
3, Singe Puse
10° e
1 10'
VM
Maximum Drain Current
vs. Case Temperature
20 T
1.8
16 \ |
14 T

_ 12 \ .

. PN
s
N\
0.2 - \
0.0 |

25 50 75 100 125 150
T.[C]

BV,ys(Normalized)

Breakdown Voltage Variation
vs. Temperature

On-Resistance Variation
vs. Temperature

0.

0.

9 Notes:
1.V =0v
2.1,=2500A
: ]
-75 -50 -25 0 25 50 75 100 125
TIC]

150

Rpscen(Normalized)

30

25

20

05

0.0

Nlotes:
1. Vge=10vV—r
2.1.=1.0A
75 50 25 0 25 50 75 100 125 150
T[C]

Maximum Safe Operating Area
For HM2N60VB/RB/CB

Maximum Safe Operating Area
For HM2N60FB

Motes N
LT=8C T 11
27,=190°C

3 SnglePuse || 1]

VM
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$¥{EM %k ELECTRICAL CHARACTERISTICS (curves)

Transient Thermal Response Curve
For HM2N60I/K

# Notes :
1.2, ()= 2.87 T/MW Max.
2. Duly Factor, D=t /1,
3T -Te= Pyt 2y 1)

I

ty |-

- 1=

Za | C(t). Thermal Response

aaal i i aaal i PR | i PR | et a s aaaal
10° 10" 107 10° 10" 10° 10’
t,, Square Wave Pulse Duration [sec]

Transient Thermal Response Curve
For HM2NG60

Z ét). Thermal Response

8 J

107

t [sec]

Transient Thermal Response Curve
For HM2N60F

Notes :
1.2, (1) = 55 T/w Max.
2. Duty Factor, D=t /t,

3T, -T.= "2y i)

Z ,QJ- Thermal Response

t [sec]
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HM2N60
I I
E
1 I N
= — i 7
; symbol | MIN | MAX
A | 219 | 238
: b 0.64 | 0.89
= Q I c 046 | 0.58
D | 597 | 6.22
DT | 089 | 127
T = Jm] Hl i E | 635 | 673
iy | 1, E1 [521 [ 546
| | | e 2 28TYP
| | | F 046 | 0.58
. | T C L 889 | 9.65
- | | —— 2 | 225 | 2.35
} I I Ql | 102 | 1.14
T/
I T |
€
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HM2NG60

MR~ PACKAGE MECHANICAL DATA

D1

1]
€

b
=

L

F
I

http: //www.hmsemi.com

14
symbol | MIN | MAX

A 219 | 2.38

A1 0.13
b 0.64 | 0.89
c 0.46 | 0.61
D 5.97 | 6.22

D1 0.89 | 1.27
E 6.35 | 6.73

E1 521 | 5.46
e 2.28TYP
F 0.46 | 0.61
H 9.65 |10.41
L 140 | 1.78
L2 0.64 | 1.01
e 0° 8°

Shenzhen H&M Semiconductor Co.Ltd
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MR~ PACKAGE MECHANICAL DATA

10-220C
E \
¢ P P 4
— —— symbol MIN MAX
= A 430 | 470
] @L‘ B 110 | 1.40
b 070 | 0.95
= c 040 | 0.65
O o D | 1520 | 16.20
D2 | 900 | 940
E 970 | 10.10
| M | = e 239 | 2.69
3| | — F 125 | 1.40
| _| | . L 12.60 | 13.60
(| L2 | 28 | 320
| | ! Q | 260 | 3.00
I Q1 | 220 | 2.60
‘ ] I 5 U ¢ P 350 | 3.80

1 I 1 o 1
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MR~ 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
P 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
| il . Q1 2.56 | 2.96
Py
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