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Final datasheet

Automotive MOSFET
OptiMOS™ 7 Power-Transistor

Features

+ OptiMOS™ power MOSFET for automotive applications

Robust design

RoHS compliant

N-channel - Enhancement mode - Logic Level
Extended qualification beyond AEC-Q101
Enhanced electrical testing

MSL1 up to 260°C peak reflow
175°C operating temperature

100% Avalanche tested

Potential applications

Gineon

PG-LHDSO-10

. o Drain
General automotive applications. Pin 6-10, tab
Product validation
Qualified according to Automotive applications.
Product validation according to AEC-Q101.
Gate
Table 1 Key performance parameters Pin 1
Parameter Value Unit
Vps 100 v Source
Pin 2-5
RDS(O”) 28.6 m(Q *1: Internal body diode
I5(chip limited) 27 A
T\
| —
6 ¢
Qualified
i O
o=g
Extended quality ROHS
Part number Package Marking Related links
IAUCN10S7L290T PG-LHDSO-10 7B1 see Appendix A
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1 Maximum ratings

at 7725 °C, unless otherwise specified

Table 2 Maximum ratings

Values . »
Parameter Symbol - Unit |[Note / Test condition
Min. | Typ. | Max.
27 Chip limitation, V=10V Y2
. . 27 DC current, V=10V

Continuous drain current I - - A

13 Ry 0N 2s2p, V=10V,

T,=100°c V3

Pulsed drain current ! bpuse | - 52 A |Tc=25°C, t,=100 us
Avalanche energy, single pulse 1) Ens - - 12 mJ [[,=9A
Avalanche current, single pulse Ias - 18
Gate source voltage Vs -16 16
Gate source voltage Vss - - 20 V |Limited to duty factor of 1%
Power dissipation Pt - - 45 W [T.=25°C
Operating temperature T, -55 - 175 °C |-

1 The parameter is not subject to production testing - specified by design.

2 The current is limited by the overall system design, including the customer-specific PCB.

3) Device on 2s2p FR4 PCB defined in accordance with JEDEC standards (JESD51-5, -7). PCB is vertical in still air.

Datasheet Revision 1.1
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2 Thermal characteristics

Table 3 Thermal characteristics

Values
Parameter Symbol Unit |Note / Test condition
Min. | Typ. | Max.

Thermal resistance, junction - case

" Rinsc - 3.34
Thermal characterization

. 4)5) (Psource 14.2 -
parameter, source pin
Thermal characterization W 114 KW
parameter, drain pin ¥ ©) drain '
Thermal resistance, junction - o 101
heatsink ¥ 7) o '
Thermal resistance, junction -

Ria 48.7 -

ambient 84

4 The parameter is not subject to production testing - specified by design.

5 T T

Thermal characterization parameter, calculated as ¥, /P is in condition of 3). Used to determine PCB

ource = ( source - ambient)
temperature at source pins for given power.

6)

Thermal characterization parameter, calculated as ¥y, i, = (Tgrain - T /P4is in condition of 3). Used to determine PCB

ambient)
temperature at drain pins for given power.

) Device on 2s2p FR4 PCB defined in acc. with JEDEC standards (JESD51-5,-7) without thermal vias, heat sink of 71 x 110 x 2 mm
is attached through TIM with 3.3 W/(m*K) and 400 um thickness to tip side pad. Heatsink fixed to 85°C ambient temperature.

8) Device on 2s2p FR4 PCB defined in accordance with JEDEC standards (JESD51-5,-7). PCB is vertical in still air.

3 Electrical characteristics

at =25 °C, unless otherwise specified

Table 4 Static characteristics

Values . .
Parameter Symbol - Unit [Note / Test condition
Min. | Typ. | Max.
Drain-source breakdown voltage Vigripss ~ |100 - - V [lb=1mA, V=0V
Gate threshold voltage Vesith) 1.2 1.6 2 Vo [Vps=Ves, [pb=10 pA
. Vps =100V, T,=25°C,
V=0V
Zero gate voltage drain current / - - A
& & bss 5 ! Vps =100V, T,=100 °C,
Vi =0Vv?
Gate-source leakage current lgss - - 100 nNA [Vps=0V, V;s=16V
) ) 313 |38.2 Ib=14A, V=45V
Drain-source on-state resistance Roson) mQ
255 |28.6 Ib=14A, V=10V
Gate resistance ¥ Rs - 1.5 - Q |-

9 The parameter is not subject to production testing - specified by design.
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Table 5 Dynamic characteristics
Values . »
Parameter Symbol - Unit |[Note / Test condition
Min. | Typ. | Max.
Input capacitance 1% iss 430 560
Output capacitance 10) oss - 180 240 pF |V,s=50V, V=0V, f=1MHz
Reverse transfer capacitance 1% Crss 5 8
Turn-on delay time 19 ti(on) 2
Rise time 10) t ] 2 ] . Ib=14A, V=10V, V,; =50V,
Turn-off delay time 19 tyoft 8 Rs=3.50Q
Fall time 10 t 4
10) The parameter is not subject to production testing - specified by design.
Table 6 Gate Charge Characteristics
Values . .
Parameter Symbol - Unit |Note / Test condition
Min. | Typ. | Max.
Gate to source charge 11) Qps 14 1.8 nC
Gate to drain charge 11) Qgd 2 3 nC I,=14A, V=50V,
Gate charge total 1V Q, 9 11 nC |Ves=0Vto 10V
Gate plateau voltage 11) Volateau 3.1 - v
1) The parameter is not subject to production testing - specified by design.
Table 7 Reverse Diode
Values . .
Parameter Symbol - Unit |Note / Test condition
Min. | Typ. | Max.
Diode continuous forward current
/ - - 27 A |T.=25°C
12) S d
Diode pulse current 12) Is putse - - 52 A [T.=25°C, t,=100 s
Diode forward voltage Vep - 0.9 1 V. [T;=25°C, V=0V, =14 A
Reverse recovery time 12 t, 21 32 NS |di./dt=100 A/us, V, =50V,
Reverse recovery charge 12) Q. 8 15 nC |F=27TA

12)

Datasheet
https://www.infineon.com
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4 Electrical characteristics diagrams

Diagram 1: Power dissipation Diagram 2: Drain Current
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Tc [°C] Tc [°C]
Puot=f(Tc); Ves 26V 1p=f(Tc); Ves 2 6V
Diagram 3: Safe operating area Diagram 4: Max. transient thermal impedance
102 101
10! 10°
- s
< X
o 2
- £
N
10° LN 107!
fe=as /
=
o \ single pulse
— 1lus \ ‘J — - 0.01
— - 10ps h —-—- 005
=== 100 us 1 .= 0.1
=== 1ms \ 0.5
1071 L 1072
107! 10° 10! 102 103 10 105 107* 1073 1072 107!  10° 10!
Vps [V] tp [s]

15=f(Vps); Tc= 25 °C; D=0; parameter: t,

Zy,=f(t,); parameter: D=t /T
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Diagram 5: Typ. output characteristics Diagram 6: Typ. drain-source on-state resistance
120 58.8
— 3V — 3V
— = 35V —_— = 35V
—_——- 4V —_——- 4V
—:- 45V - 45V
100 7V 7V
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g
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g
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0 g7 ettt e i s i A OO
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0 "f 22.8
0 1 2 3 4 5 6 0 10 20
Vps [V] Ip [A]
15=F(Vps); Tj= 25 °C, parameter: Vg Rosion=f(Ip); Tj= 25 °C; parameter: Vgg
Diagram 7: Typ. transfer characteristics Diagram 8: Typ. drain-source on-state resistance
60 / 64.8
—— -55°C / / Vgs=10V, Ip=14 A /
— = 25 °C / — = Vgs=45V, Ip=14 A
——- 175 °C | 1 60.0 es D /
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16.8
1.5 2.0 25 3.0 35 4.0 4.5 -60 -20 20 60 100 140 180
Vas [V] T; [°C]
15=f(Vss); Vos= 6 V; parameter: T, Rosion=f(T;); parameter: Ip, Vs
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Diagram 9: Typ. gate threshold voltage

Diagram 10: Typ. capacitances
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Diagram 11: Typ. forward diode characteristics Diagram 12: Typ. avalanche characteristics
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l=f(Vsp); parameter: T

Ias=f(tay); parameter: T;an
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Diagram 13: Typical avalanche Energy

Diagram 14: Drain-source breakdown voltage
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Diagram 15: Typ. gate charge
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5 Test circuits

Table 8 Switching times test circuit for resistive load

Switching times test circuit for resistive load Switching times waveform

Vps

Vps <
VGS
iig:b Vas

90 £

—»t,
d(of <_tf

-ty ™

Table 9 Unclamped inductive load test circuit

Unclamped inductive load test circuit Unclamped inductive waveform
- S
V@r)ps
o Vps & = —+— —
Vbs
ID >

Table 10 Diode characteristics

Test circuit for diode characteristics Diode recovery waveform
v
Vo v — XL
— DS [ \Dr
Rgdiode  |k— DUT 2 'I ~90 % Vps
I 17> dv/dt
v, -~ L L "1 by
dle /dt K
710%Vos | )
Rgswitch R 10 9% )
¢ Qi
s dl, / dt
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6 Package outlines
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1) Does not include plastic protrusion which shall not exceed 0.15mm max. per side.
2) Dambar protrusion shall be maximum 0.1mm per side.
3) Fillet and radii: unless otherwise noted all radii are 0.3mm max.

4) All metal surfaces are plated,except area of cut. 10X
5) Datum A & B to be determined at datum H.
0.08[(]

All dimensions are in units mm
The drawing is in compliance with ISO 128-30, Projection Method 1 [45—@]
Drawing according to ISO 8015, general tolerances +0.1;+1°30'

Coplanarity

Figure 1 Outline PG-LHDSO-10, dimensions in mm
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solder mask stencil apertures

All dimensions are in units mm
Based on stencil thickness 0.13 mm
All pads are non-solder mask defined

Figure 2 Footprint drawing PG-LHDSO-10, dimensions in mm
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The drawing is in compliance with ISO 128-30, Projection Method 1 [6—@]

Figure 3 Packaging variant PG-LHDSO-10, dimensions in mm
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7 Appendix A
Table 11 Related links

o IFX Optimos™ Power-Transistor Webpage
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