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RIPCR: L bk IVATL2 5 -
N-CHANNEL MOSFET

HM1NGO

FESHH MAIN CHARACTERISTICS

o 05A | TO-92
1.0 A | IPAK/IDPKA
Vbss 600 V
Rdson (Vgs=10V) |15Q
Qg 6.1 nC
Big APPLICATIONS

® [T R HL YA
® Hi [ R

Pt

© G iy

® fi% Crss (JL7UAH 3.7pF)
® J G PR

® 7 i A 2 3 IR
® 51 Pi dv/dt fig

e High efficiency switch
mode power supplies

e Electronic lamp ballasts
based on half bridge

FEATURES

®ow gate charge

®ow C, (typical 3.7pF )
® Fast switching

@ 100% avalanche tested
® Improved dv/dt capability

113 Package

l_
G H—
—

D

E

35

*

O ROHS /7 iy ® RoHS product D
IPAK G DPAK G

1] tt15 5. ORDER MESSAGE
WHHMS U S S () % SHEER
Order codes Marking Package | Halogen Free | Packaging | Device Weight
HM1N60 HM1N60 TO-92 i _NO w7 Brede | 0.216 g(typ)
HM1NG60I HMING60I IPAK 5 NO 4% Tube 0.350 g(typ)
HM1N60K HMING60K DPAK 5 NO 28 Tube 0.300 g(typ)
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IR AEEE ABSOLUTE RATINGS (Tc=257)
#H A .
m H =) B fr
Value )
Parameter Symbol Unit
HM1NG0 HM1N60I/K
e ?‘] _“/\ W —k
Eim. i B — YA LA L Voss 600 500 Vv
Drain-Source Voltage
SRR FIR b T=25T 0.5 1.0 A
Drain Current  -continuous T=100C 0.31 0.62 A
SN U= moGED
ﬂi*ﬂﬂwqj WA I G lou 20 40 A
Drain Current - pulse (note 1)
I e M FE R
Y +30 \Y
Gate-Source Voltage 88
BBk P i e (i 2)
Single Pulsed Avalanche Energy | Eas 47 mJ
(note 2)
TR GE D
I 1.0 A
Avalanche Current (note 1) AR
HEHHREE GED
Repetitive Avalanche Current Ear 3.0 mJ
(note 1)
TR B 1) Wk BT e K H s AR A T AR
L) dv/dt 4.2 4.2 V/ns
Peak Diode Recovery dv/dt ' '
(note 3)
Pp Tc=25C 3.0 30 w
R SRS N
L -Derate above
Power Dissipation 25 0.025 0.24 w/C
I e A Ul S AT A IR
Operating and Storage | Ty, Tste -55~+150 C
Temperature Range
7| 2 d v PR
Maximum Lead Temperature for | T, 300 T
Soldering Purposes
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HM1INGO

45 ELECTRICAL CHARACTERISTICS

3] H
Parameter

f 5
Symbol

WA

Tests conditions

B/
Min

LB
Typ

IZON

Max

L R A
Units

*A%E: Off —Characteristics

I — P s
Drain-Source Voltage

BVpss

|D=250|JA, VGS=OV

600

i 2 HL s I B R R
Breakdown Voltage Temperature
Coefficient

ABVpss/A
T,

Ib=1mA, referenced to 25C

0.60

ViC

& 2 VA Y SR

Zero Gate Voltage Drain Current

Ipss

Vps=600V,Ves=0V, T¢c=25TC

10

MA

Vps=480V, Tc=125C

100

MA

1F [a) AR A s FL IR
Gate-body leakage current,
forward

lessF

VD3=0V, VGS =30V

100

nA

I m) AR A FELUR
Gate-body leakage current,
reverse

Iessr

VD3=0V, VGS =-30V

-100

nA

i &4 4 On-Characteristics

ERIECENEN
Gate Threshold Voltage

VaGsith)

VDS = VGS , |D=250|JA

20

4.0

RS Sl R
Static Drain-Source
On-Resistance

Rbs(on)

Ves =10V, [p=0.5A

11

15

EnES
Forward Transconductance

Ofs

Vps =40V, 1p=0.5 (note 4)

0.8

zh7&%¥ 1 Dynamic Characteristics

LTPNGER S
Input capacitance

Ciss

s

Output capacitance

COSS

S T e L 7%

Reverse transfer capacitance

CI’SS

VDS=25V,
Vas =0V,
f=1.0MH;

178

221

pF

19

27

pF

3.7

4.8

pF
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A45* ELECTRICAL CHARACTERISTICS

FF 4% 4% Switching Characteristics

FEIR IS A] Turn-On delay time tq(on) Vbp=300V,Ip=1.0A,Rc=25Q | - | 15|45 | ns
L FF1A] Turn-On rise time t, (note 4, 5) - | 46 |[105| ns
FLIR B [H] Turn-Off delay time tq(off) - 12662 | ns
N F&ES A Turn-Off Fall time te - |37 (82| ns
MiHA% Higef & & Total Gate Charge Qg Vps =480V , - 16.1(72 nC
Mt —J5 s faf Gate-Source charge  |Qgs Io=1.0A - /10| - | nC
#— 7 Gate-Drain charge Qgq Ves =10V (note4, 5) | _ I30] - | nC

I — IR W R M KUE(H Drain-Source Diode Characteristics and Maximum Ratings

1E n) e KIS L
Maximum Continuous Drain Is - - [1.0] A
-Source Diode Forward Current

NREE=FN LItV
Maximum Pulsed Drain-Source Ism - - (40| A
Diode Forward Current

1E ) s [
Drain-Source Diode Forward Vsp V=0V, Is=1.0A - - 10| V
\oltage

S [0 Pk 2 [
. trr = 1 85 = ns
Reverse recovery time Vas=0V, Is=1.0A

S i) Pk 52 iy dle/dt=100A/us  (note 4)
Q. - 1051 - | upC
Reverse recovery charge

#4514 THERMAL CHARACTERISTIC

BK .
I H 75 Max LN VA
Parameter Symbol Unit
HM1N60 HM1NG60I/K

2 B 52 I HBH

m TR Rih(-c) — 4.75 C/W
Thermal Resistance, Junction to Case

S5 B RBEEFBH

IR _ Rih(-A) 120 105 /W
Thermal Resistance, Junction to Ambient
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HM1INGO

$5{EfhZk ELECTRICAL CHARACTERISTICS (curves)

On-Region Characteristics

Transfer Characteristics

Ves
[Top 15

10V

8
v

|

L 6.5V.
v

5.5V

Bottom 5V

los (on) [A]

Notes:

1. 250us pulse test
2.T,=25C

0.1

1 10

Vo [V]

—
10
—150°C N
< = 25°C
_D
Note§:
01 1.250us pulse test=]
I
/.V;S::40v i
2 4 6 8 10
VGS [V]

On-Resistance Variation vs.
Drain Current and Gate Voltage

Body Diode Forward Voltage Variation
vs. Source Current and Temperature

16

— 15 |~
)
5 1 V_ =20V
A S
o
13 V=10V <’
12 - 150C 1=
25C
. = | Note : T =25¢C __|
10
0.0 0.5 1.0 1.5 2.0 0.1
I A] 03 04 05 06 07 08 09 10 11 12 13 14
° Vo V]
Gate Charge Characteristics |
v,
10 s v
vl =300v />§/
8 V=120V )é¢
oo V7
. 4

Vs Gate Source Voltage[V]

0 1 2 3 4 5 6 7
Qg Toltal Gate Charge [nC]
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HM1INGO

$$fEfhZk ELECTRICAL CHARACTERISTICS (curves)

Breakdown Voltage Variation
vs. Temperature

On-Resistance Variation
vs. Temperature

12
30
E=) 25
8 1 —
N <)
®© Q
£ % 20
< g
(e}
@ 10 2 15
& B
a 10
09 (0%
Notes:
1: Va0V 05 Toxt/e—s':—mv
= " Ves
2'| o 25?“A 2.1,=0.5A
08 00 l
75 -50 25 0 25 50 75 100 125 150 75 B0 25 0 25 50 75 100 125 150
T, [C] T [C]
Maximum Safe Operating Area Maximum Safe Operating Area
For HM1N60 For HM1NG6OI/K
10 e 10 T T T
Cperalion in This Area Dperation in This Area =4
. L:m'm'vi It‘:r":-'m.. — is Limited by R+ H — S
7 TS oo
CTTITI T TR T > o}
! p T00us - N Tms
TR —NE < 3 = = 100ms
H H b 10ms 1 = \‘;xi ! ?\\
< ! AN P | z [ NN I g
i /.‘/ | [‘:'C\ '\\\ | :_'| ] rd \\
E I L, / \ I “~ rJ ) lf \\ .
-dotc-sl - - Notas I P
L~ 1 T:225%¢ . 1.7-225 B
27,2150 €, 27,2150 C
3 Single Pulse 3. Single Pulse
001 | | | a0 | |
1 10 100 1000 1 10 100 1000
Voo IV V. V]
Maximum Drain Current
vs. Case Temperature
08 \"“L
\h\_"
— \“\h..
z ~
- \-.,
04
0.2 ™,
I]“I a0 15 100 125 1580
TIC)
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$$fEfhZk ELECTRICAL CHARACTERISTICS (curves)

Transient Thermal Response Curve

For HM1NG60
1 1 L1 1
|
0.5
3 1]
) 1
E -—-0 2 | ll"‘--..===
S | =TT I
o _,.....--""'""'" |- Notes :
0 gt ‘-i' . .
% 01 'i1i - 1. Zoua(t)= r(t) * Resa
= Tl
— R R 2. Duty Factor, D=t1/t2
S [Z0.05 A7 Y
| | - | LA~ 3. Tum — Ta = Ppm * Zgya(t)
_0|0|2 L A FITHN 1 T
qoh i/ single pulse FDM
/| | ',/ 11
A 12
0.01 / LI 1t
107 10" 10° 10’ 10° 10° 10* 10°
t1 [ms]

Transient Thermal Response Curve
For HM1NG60I/K

Notes :

1.2, ()=475C /W Max.
2. Duly Factor, D=t,t,

8 J

Z gt), Thermal Response
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Mz R~ PACKAGE MECHANICAL DATA

X Gh
E A
-t | F
a1 1 T
L RCT IR Y1) MAX
symbol
al —P— A 22 | 2.4
| b 0.7 [ 0.9
c 0.45 | 0.55
" D 6.0 | 6.3
= T D1 0.8 1.2
i F 6.5 | 6.8
£l 5.9 5.5
-
24 " 2. 28TYP
b F | 0.45 | 0.5
L | 6.8 | .15
Juot 2 L2 1.8 | 2.2
i 0l 0.8 1.9
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Mz R~ PACKAGE MECHANICAL DATA

DPAKIEl)

E A
E1 F
- F—"
(| B =R
= N7 MIN MAX
symbol
A 2.2 2. 4
Al 0.0 0.2
a T ! b 0.7 0.9
4 c 0.45 0.55
T D 6.0 6.3
A1 D1 0.8 1.2
I E 6.5 6. 8
) [[] El 5.2 5.5
b ; ] " 2. 28TYP
P é 1 0. 45 0. 55
L] i H 9. 65 10. 45
e I 1.0 1.3
c L2 0.7 1.3
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Mz R~F PACKAGE MECHANICAL DATA

XX of

A
E
P
E1
= N
G} 1N s MIN MAX
i \ 2.20 2.40
b 0. 60 0.74
¢ 0.45 0. 55
N D 5.95 6.25
|J || f || [l = DI 0.9 1.2
E 6. 45 6.75
El 5.2 5.4
= 01 ¢ 2.24 2.34
F 0. 45 0.55
b L 7.3 7.9
¢ - L2 1.0 2.0
i o | | 0l 0. 95 115
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Mz R~F PACKAGE MECHANICAL DATA

DPAKIE]

#5 MIN MAX
A symbol
£ F A 2.20 2. 40
El ' : :
\l 0 0.1
=TV 1| b 0.50 0.70
, ¢ 0,45 0.55
{9 T D 5.95 6.25
D1 0.95 1.25
= = —i
E 6.45 6.75
El 5.2 5.4
2 f e 2.4 2. 34
Lot |
— il 1 — F 0. 45 0. 55
U I 9,45 9,95
b ¢ L 1.25 175
& € Al 12 0.6 0.9
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