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Opti MOS™ Power-MOSFET
Product Summary
Features
Vs 25 |V
A Optimized for e-fuse and
A RDS(on),max 0.9 mwW
Ver Il ow & rae\szg=4.5\a nc e
Y B @8\t I 100 |A
A 100% avalanche tested
Qoss 38 nC
A Superior ther mal resistand
Qs(0V..10V) 126 |nC
A N-channel
A Qualified ac@fortatyetapglicatioms J EDE C
A Pb-free | ead plating; ROHS compli a PG-TDSON-8
A Hal ogen-free according to | EC612409-

RoHS
@ ‘\/ @ Halogen-Free

Pb-Free
] s ‘8D
Type Package Marking sol 2D
S B 6D
BSCO09NE2LS PG-TDSON-8 009NE2LS
GHE] 5D
Maximum ratings, at T ;=25 °C, unless otherwise specified
Parameter Symbol |Conditions Value Unit
Continuous drain current Ip V=10V, T=25°C 100 A
Ves=10V, T =100 °C 100
Vs=4.5V, T=25°C 100
Vgs=4.5V,
T =100 °C 100
Ves=10 V, T 4=25 °C,
2) 41
R 1h3a=50 K/W
Pulsed drain current® Ippuse |Tc=25°C 820
Avalanche current, single pulse® l'as Tc=25°C 50
Avalanche energy, single pulse Eas 15=50 A, Rgs=25 W 190 mJ
Gate source voltage Vs +20 V
Y J-STD20 and JESD22
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Maximum ratings, at T ;=25 °C, unless otherwise specified
Parameter Symbol |Conditions Value Unit
Power dissipation P ot Tc=25°C 96 W
T a=25 °C, o5
R 1n1a=50 K/W? '
Operating and storage temperature [T, T gg -55 ... 150 °C
IEC climatic category; DIN IEC 68-1 55/150/56
Parameter Symbol |Conditions Values Unit
min. typ. max.
Thermal characteristics
Thermal resistance, junction - case [R;c - - 1.3 |KW
top - - 20
Device on PCB Risa |6 cm?® cooling area” - - 50
Electrical characteristics, at T;=25 °C, unless otherwise specified
Static characteristics
Drain-source breakdown voltage V erpss |Ves=0V, [p=1 mA 25 - - \
Gate threshold voltage Vasiy |Vos=Vas, 10=250 PA 1 - 2.2
: Vps=25V, V=0V,
Zero gate voltage drain current I bss e o - 0.1 10 HA
T;=25°C
Vps=25V, Vgs=0V,
T=125°C i 10 100
Gate-source leakage current lgss Vgs=20V, Vps=0V - 10 100 [nA
Drain-source on-state resistance Rpson [Ves=4.5V, 1,=30 A - 1.0 1.2 |mw
Ves=10V, 15=30 A - 0.75 0.9
Gate resistance Rg 0.4 0.8 16 |W
V ps|>2|Ip|R ,
Transconductance Ot | _DSl IlolR psorymax 85 170 - S
15=30 A

2 Device on 40 mm x 40 mm x 1.5 mm epoxy PCB FR4 with 6 cm2 (one layer, 70 um thick) copper area for drain

connection. PCB is vertical in still air.

% See figure 3 for more detailed information
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Parameter Symbol |Conditions Values Unit

min. typ. max.

Dynamic characteristics

Input capacitance Ciss - 5800 7714 |pF

Output capacitance Coss ;/:iS:AOH\;’ Vos=12V, - 1900 | 2527

Reverse transfer capacitance Cirss - 1700 -

Turn-on delay time ty(on) - 10 - ns

Rise time t, V=12V, V=10V, - 33 -

Turn-off delay time taon | P30 A Reed=l.6W - 48 -

Fall time ts - 19 -

Gate Charge Characteristics®

Gate to source charge Qs - 14 19 |nC

Gate charge at threshold Q gt - 9 -

Gate to drain charge Qg V=12 V, 1,=30 A, - 37 56

Switching charge Qo VesT0t0 45V ; 41 )

Gate charge total Qq - 72 96

Gate plateau voltage V plateau - 2.3 - V

Gate charge total Qg xzz:ézt;/’lclf\jso A - 126 168 [nC

Gate charge total, sync. FET Q gisyny xzzzgio\ils y ) 43 ]

Output charge Q oss Vpp=12V, Vgs=0V - 38 51

Reverse Diode

Diode continuous forward current I's - - 100 |A
T=25°C

Diode pulse current I's pulse - - 820

Diode forward voltage Vo Vies=0 V. 1£=30 A, - 0.8 1 |v

Tj=25 °C

Vg=15V, I =lg,
Reverse recovery charge Qn di /dt=400 Al - 20 - nC
cldt= A/

Y See figure 13 for more detailed information
® See figure 16 for gate charge parameter definition
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1 Power dissipation 2 Drain current
P wo=f(T ¢) 15=f(Tc); VesO1 0 Vv
120 120
100 - 100
80 1 80 -
2 60 < 60 -
g o
. i
40 1 40
20 - 20 -
0 ‘ ‘ 0 ‘ ‘ ‘
0 40 80 120 160 0 40 80 120 160

Tc[°Cl

3 Safe operating area
I5=f(Vps); Tc=25°C; D=0
parameter: t,

limited by on-state

Tc[°Cl

4 Max. transient thermal impedance

Z hac=f(tp)
parameter: D=t /T

108  resistance 10t
102 100
== 0.5
L 0.2
— g 0.1
< 100 X 10t
-0 I3 s 0.05
[\_]E 0.02
, 0.01
100 102 / single pulse
101 108
101 100 10t 102 10® 10° 10 103 102 101 100
Vs [V tp [s]
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5 Typ. output characteristics
I5=f(Vps); T=25°C

parameter: V gg

6 Typ. drain-source on resistance
R DS(On):f(I D)! TJ:25 °C

parameter: V gg

800 2
10v' I 45v/
700
600 15 A 32V
3.5V
500 35V mm—
3
c 4V
E 400 A = 1 45V
= § 5V
e 3.2/ 24 7V 8V
300 oV —
3V
200 0.5 1
2.8V
100 -
0 ‘ 0 ! ! ! ‘
0 1 2 3 0 10 20 30 40 50
Vs [V] Ip [A]
7 Typ. transfer characteristics 8 Typ. forward transconductance
I6=f(V gs); [V bs|>2|l b|R ps(onymax 9+=f(Ip); T;=25°C
parameter: T}
400 400
320 320 -
240 240 -
< D
o L
- o
160 160
80 1 150 °C 25°C 80 1
0 ‘ 0 ‘ ‘
0 1 2 3 4 5 0 40 80 120 160
Ves [V Ip [A]
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9 Drain-source on-state resistance 10 Typ. gate threshold voltage
R bsn=f(T}); 15=30 A; V gs=10 V Ves@n=f(T); Ves=Vps; 15=250 pA
3 25
2.5 -
2 u
2 u
§' 1.5 250 A
E >.
T 15 =
a 3
2 >
1 u
typ
0.5 -
0.5 -
0 ‘ ‘ ‘ ‘ \ 0 ‘ ‘ ‘ ‘ ‘
60  -20 20 60 100 140 180 60  -20 20 60 100 140 180
T;[C] T, [C]
11 Typ. capacitances 12 Forward characteristics of reverse diode
C=f(Vps); Vgs=0 V; f=1 MHz I e=f(V sp)
parameter: T;
10 1000
\ Ciss
25°C
Coss 100 H 150 °C
Crss
L 1o T
(@) L
10 1
102 U U T T 1
0 5 10 15 20 25 0.0 0.5 1.0 1.5
Vs [V] Vo [V
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13 Avalanche characteristics 14 Typ. gate charge
Ias=f(tav); Res=25 W V es=H(Q gate); 1 0=30 A pulsed
parameter: T jstar parameter: Vpp
100 12
5V 12V
\ 10 1
\ 25°C 20V/
100 °C \ 8
= >
< 10 = i
> g °
= >
\ .
2 u
1 ‘ ‘ o ‘ ‘ ‘ ‘ ‘ ‘
1 10 100 1000 0 20 40 60 80 100 120 140

tay [Hs]

15 Drain-source breakdown voltage

Veross)=f(T)); Ip=1 mA

28

27

26

25 A

Verepss) [V]

23 1

22

21

20
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24 A

Qgate [NC]

16 Gate charge waveforms

A

Vs

< Qs

Vgs(ih)

>
Q g(th) Qsw > Q gate
T T T T ' Q gs Q gd
-60 -20 20 60 100 140 180 < < P
T, [°C]
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Package Outline PG-TDSON-8

PG-TDSON-8: Outline
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