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Emitter Gate

n" basis (substrate)
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Advartage

» Implanted back-emiter
better adjustable

Performance

» Lower swilching losses

= Higher switching robusthess

Advartage

» Implanted back-emite

= Implanted field-stop——
enables thinner base region

Performance

» Lower Vi,

= Lower swafching losses

* Robustiness like IGBT2
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» Adjusted Backside ——
Perormance
= Lower swilching losses
* Increased sofiness

» Robushess like IGBT3
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Collector

Advantage
» Reduced thickness

* Improved thermal concept
* New vertical concept
Performance

« Higher current density

+ Better reliability

* improved short circuit
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2018 - 2024 power electronics device market
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Understanding Insight
Prediction

ldeal TCAD:
Virtual Wafer Fab

* Process simulation
* Device simulation
* (SPICE modeling)
* Optimization

Fab Process Tuning

* Process design
* Device design

* Process ramp up

* Optimization

* Yield improvement
* Trouble shooting
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Box A Box B = I T m ériticlal‘re‘amp:arat;;re (IK) . ‘
900 Linear Fit
Designer Input b 0.0008 cm = i | | / 1
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Vds 40 v 6. 15E+02 C B es0 |
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Ambient Temperature (K)

Figure 5. Critical Temperature as a function of
Ambient Temperature as obtained from the simulation
results.
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Figure 6. Energy capability of the LDMOS device as a
function of ambient temperature, from simulation and
analytical solution.
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Single RESURF LDMOS

Electric Potential Comparison

Single RESURF
§ 4 Double RESURF ——
Linear P-top Rings —

NetDoping
Single RESURF has the

Signed Log {cra-3) ] lowest electric potential,
19.77 Double RESURF LDMAIOS | g whereas Linear P-Top

16 ngs exhlblts the

1 l'lt leads t’b lugmat BV.
10
9.207
-9.207
-12.2
-14.4
-16.6
-18.4

ElectricPotential (V)
400
L 1 "

Multiple RESURF LDMOS Utilizing Linear P-top Rings S
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Surface electric fields of different level L_
2 | of field oxide charge do not change too &
o much. Therefore, this multiple RESURF
technology exhibits more stable 21
condition of Breakdown Voltage.
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