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RIPCR: L bk IVAT L2 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
® HifHHI A

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

D

EGE)

35

*

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

1] ft15 5. ORDER MESSAGE
WHHMS I 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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H3HRASIEME ABSOLUTE RATINGS (Tc=25C)

m H f 5 oA Bfr
Parameter Symbol Value Unit
HM1N60 HM1N60I/K
%%ﬁ*&—ﬁ*&ﬁvﬁ%}% Voss 600 600 v
Drain-Source Voltage
AR AR H IR Ipb T=25C 0.5 1.0 A
Drain Current  -continuous T=100C 0.31 0.62 A
%ﬁ%@ﬁ&%ﬁ(@n lon 00 40 A
Drain Current - pulse (note 1)
I e M FE R
Gate-Source Voltage Vess +30 v
BBk P i e (i 2)
Single Pulsed Avalanche Energy | Eas 47 mJ
(note 2)
TR GE D
Avalanche Current (note 1) lar 1.0 A
HEHHREE GED
Repetitive Avalanche Current Ear 3.0 mJ
(note 1)
TR B 1) Wk BT e K H s AR A T AR
(HE 3D
Peak Diode Recovery  dvidt | oW/ 4.2 4.2 Vins
(note 3)
e Pp Tc=25C 3.0 30 w
L -Derate above
Power Dissipation 25 0.025 0.24 W/C
I e A Ul S AT A IR
Operating and Storage | Ty, Tsto -55~+150 T
Temperature Range
7| 2 d v PR
Maximum Lead Temperature for | T, 300 T
Soldering Purposes
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HM1ING6O
4514 ELECTRICAL CHARACTERISTICS
I B f = MRS =N Rt = 3N S VA
Parameter Symbol Tests conditions Min | Typ Max|Units
*7&%: Off —Characteristics
T HE
i — YR o7 BVoss  15=250uA, V=0V 600 - | - | Vv
Drain-Source Voltage
o o U R R
ABVpss/A . o
Breakdown Voltage Temperature T Io=1mA, referenced to 25°C| - |0.60| - | V/C
Coefficient ’
M N I AR IR R \Vps=600V,Vgs=0V, Tc=25C| - - |10 | pA
. Ipss
Zero Gate Voltage Drain Current Vps=480V, Tc=125C - - [100| pA
1E ) AN A s L
Gate-body leakage current, lgssF Vps=0V, Vgs =30V - - 100 nA
forward
IS 1) W AR A HL 9
Gate-body leakage current, lgssr Vps=0V, Vgs=-30V - - |-100] nA
reverse
i A4 On-Characteristics
15 {1 FL s
\ Vbs =Vgs, [p=250uA 20| - |40]| V
Gate Threshold Voltage st bs = ves P H
A 0 H R
Static Drain-Source Roson)y  [Ves =10V, 1p=0.5A - 11 115 Q
On-Resistance
1R S
553 It - lo8| - | s
Forward Transconductance Vps =40V, 1p=0.5 (note 4)
zh7A%5 1 Dynamic Characteristics
i N LY Vps=25V,
AARE Cis P - 178|221| pF
Input capacitance Vgs =0V,
o e f=1.0MH
g|EFJJIEHEEﬁ’ . Coss z _ 19 | 27 pF
Output capacitance
e N
S a4 H 7% | Cuce _ 37|as| pF
Reverse transfer capacitance
Shenzhen H&M Semiconductor Co.Ltd 3/12
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HM1NG60
45 ELECTRICAL CHARACTERISTICS
FroR4H5 1 Switching Characteristics
FEIR I ] Turn-On delay time tq(on) Vpp=300V,Ip=1.0A,Rg=25Q | - | 15|45 | ns
Tt A] 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
Mt — s Ho 44 Gate-Drain charge Qgq Ves =10V (noted, 5) | _ /39| _ | pc
T — VR MR i K#E{H Drain-Source Diode Characteristics and Maximum Ratings
T i) 3 R LA
Maximum Continuous Drain Is - - [1.0] A
-Source Diode Forward Current
T ) d Rk v
Maximum Pulsed Drain-Source Ism - - (40| A
Diode Forward Current
RPN
Drain-Source Diode Forward Vsp V=0V, Is=1.0A - - 10| V
\oltage
I 0] P I [
Reverse recovery time fr Ves=0V, Is=1.0A (185 - | ms
S 1A P 52 L AT a, dlg/dt=100A/pys  (note 4) Costl - e
Reverse recovery charge
st THERMAL CHARACTERISTIC
% H % = e B g
Parameter Symbol Unit
HM1N60 HM1N60I/K
%ﬁ%%%ﬂm Rin(j-c) - 4.75 CTIW
Thermal Resistance, Junction to Case
% B B_E . Rith(-A) 120 105 ‘CIW
Thermal Resistance, Junction to Ambient
R Notes:

e Ko B e v 4t B )
2:

L=59mH, |AS=1 .OA, VDD=50V, RG=25 Q,Eﬁfﬁg;ﬂj

1 : Pulse width

temperature

limited by maximum junction

L Ty=25C 2: L=59mH, Ias=1.0A, Vpp=50V, Rg=25 Q, Starting
3: lsp <1.0Adi/dt <200A/us,VDD<BVpss, 4645k T,=25C

T,=25C 3: lIsp <1.0A,di/dt <200A/us,VDD<BVpss, Starting
4: T ko g BE<300ps, 5 7 Hu<2 % T,=25C
5: A TARREIK 4. Pulse Test: Pulse Width <300us,Duty Cycle<2%

5: Essentially independent of operating temperature
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HM1INGO

$5{EfhZk ELECTRICAL CHARACTERISTICS (curves)

On-Region Characteristics

Transfer Characteristics

V,

s
[Top 15
10V

B 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]

150°C

Note§:
1.250us pulse test=]
/.V;S::4ov

0.1

6 8 10
VGS M

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

Shenzhen H&M Semiconductor Co.Ltd
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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

1.2
30
= 25
g —
= o
§ ﬁ 20
©
< g
10 9
2 \Z:\1.5
& 5
a 10
0.9 Notes: ©
' Notes:
[ o |“ 2.1,=0.5A
0.8 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 [cl
Maximum Safe Operating Area Maximum Safe Operating Area
For HM1NG60 For HM1NG6OI/K
10 T o Operation in This Area —11
Cperation in This Area TR -
s Limited 'b:,' R — is Limited by R +1 — Epmm.
7 A ORHHTS ] Toos
T 11T ___/‘( \-_ ?\‘ - \\ "1m;
i ; My 100ps -~ .
T BRI v : = = 100ms
H H b 10ms 1 = \‘;xi ! ?\\
< ] AN P | z [ NN I g
i /.‘/ | [‘:'C\ '\\\ | :_'| ] rd \\
01 - af \\ : h 01 i \\ -
Notes, : - Notes L [
L~ 1 T:225%¢ . 1.7-225 B
27,2150 €, 27,2150 C
3 5--|r|-|:|- |'||.|-|c- ] E-I[I;.'h: I"iulbl»'
I 10 100 1000 o 1 10 100 1000
Vs VI V. V]
Maximum Drain Current
vs. Case Temperature
08 \"“L
\\"-\.__1
— \“\h..
<! ~
- \-.,
04
02 AN
I]“I a0 15 100 125 1580
T
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HM1INGO

$$fEfhZk ELECTRICAL CHARACTERISTICS (curves)

r(t) (NORMALIZED)

0.01

8 J

Z gt), Thermal Response

Transient Thermal Response Curve

For HM1NG60
I L1 1
0.5
=T 1
oty mll -
0.2 ] T
LT L 1
_-.nlll'"---- '../-’ Notes :
0.1 o anl . ~ o
i I - 1. ZeJA(t)— I'(t) ReJA
L 2. Duty Factor, D=t1/t2
:005 T
| | - | LA~ 3. Tum — Ta = Ppm * Zgya(t)
| o ool LU L
qoh AN single pulse FM
/| | "’/ ! ta
’f LI L L LI
107 10" 10° 10’ 10? 10° 10*
t1 [ms]

Transient Thermal Response Curve
For HM1NG60I/K

10°

. PDMI

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

T Te = Pow” 2o i)
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SMEZR~F PACKAGE MECHANICAL DATA
TO-92
i MY
A) g"ymbol ]
= O] ) ) T
Il Il KR R
| \ L] T
e I : TP 0,45
AR ERE | g L) [ L.
i ‘ | i | = ] i1 73] 183
o | | L) L/F | TN
= | P) I | TN
\ VTN RN
. \\O ‘ ERETI
\ ) AR
= Pl D1
/ ! Pl| 606
P 13,5 1LY
% } . | L4008
* o) | 384
a MO0 L
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HM1NG60
4\ R~ PACKAGE MECHANICAL DATA
XX Gh
E A
-t | F
a1 1 T
L RCT IR Y1) MAX
symbol
al —P— A 2.2 | 2.4
| b 0.7 0.9
c 0.45 | 0.55
= D 6.0 6.3
= T D1 0.8 1.2
i E 6.5 6.8
El 5.9 5.5
-
24 " 2. 28TYP
b F 0.45 | 0.55
L 6.85 | 7.15
U g L2 1.8 2.2
] Ql 0.8 1.2
Shenzhen H&M Semiconductor Co.Ltd 9/12
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Mz R~ PACKAGE MECHANICAL DATA

DPAKIEl)

E A
E1 F
by —r— 1
. 5 .
— MIN MAX
symhol
A 2.9 2. 4
Al 0.0 0.2
@) —P— b 0.7 0.9
¢ 0.45 0.55
T D 6.0 6.3
A1 DI 0.8 1.2
o E 6.5 6.8
- 5.

=1

o |¥

L2
o
\UL
o
o |
o
[ e
| RN
]
oo
—
=
! (3]

(=g
wn |an
— ===

0o oo =
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HM1INGO

Mz R~F PACKAGE MECHANICAL DATA

Gf

-

D1

BAA7 Unit: mm

e MIN MAX
A 2.20 2.40

b 0. 60 0.74

C 0.45 0.35

— D 3935 6.25

DI 0.9 1. 25

E 6.45 6.75

El 5.2 5.4

01 e 2.24 2. 34
F 0.45 0. 355

L Tx5 7.4

¢ — L2 1.0 2.0

| Q1 0.95 1.15
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Mz R~F PACKAGE MECHANICAL DATA

DPAKIE]

e MIN MAX
A symbol
£ F A 2.20 2.40
El
\1 0 0.1
=TV 1| b 0.50 0.70
, ¢ 0.45 0. 35
{9 BN D 5.95 6.5
D1 0.95 1.25
= = —i
E 6. 43 6. 73
£l 5.2 5.4
2 e .M 1.3
Lot |
U I 9,45 9,95
b c L 1.25 .75
¢ E Al 2 0.6 0.9
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