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Capabilities: v3D Process simulations

Power
| Hexagonal
Power Diodes Vertical DMOS

(a) Power Diodes with Anode on top (circles) and (b) hexagonal shaped gates of a vertical DMOS
Cathode at the bottom
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Capabilities: v'3D Process simulations

3D LOCOS Diffusion
tlUFOJJ

Material Number

04
St
$102
s
06

(a) oxide and nitride mask before oxidation (b) After oxidation with silicon and nitride removed
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Capabilities: v'3D Device simulations

Square vs. Circle

)

3D Electric Field Comparison: Circular and Square shapes
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(a) Electric field plot of the square shaped structure

(b) Electric field plot of the circular shaped structure
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(c) Surface plot of electric field of square shaped

(d) Surface plot of electric field of circular shaped
\ structure (XZ plane at Y=0)

structure (XZ plane at Y=0)

CROSLIGHT

www.crosslight.com
Software Inc. i



Capabilities: vThermal Simulations

NPN BJT Thermal runaway and 2" breakdown

éfhis plot location

This plot location

0 1 . 2 3 4 5 1] 7 8 9
\ (e) Lattice temperature (after thermal runaway)

=~

Total Curr. Mag (A/cm*2)
5

Tharmmal remamay Y curvebear

(This plot location

Thermal runaway V curve inear

This plot location

1 2 3 4 5 6 4 8 ] 10
(f) Total current (after thermal runaway) )

BJT Thermal Runaway
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LDMOS |-V curve with self-heating
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(b) Lattice temperature plot of LDMOS self heating
at VE:BV, V=30V
(a) Schematic of heat sink connection with R,,=80

(W/m)/K

LDMOS Snapback
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Capabllities: vAC simulations
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Capabilities: v Transient Simulations
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Capabilities: vMixed mode simulation
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Capabillities: vGaN
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Capablilities: vRadiation Hardening

Radiation Hardening with
Fixed charge simulation
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More examples: v Electron-Hole Plasma for LIGBT

Elec_Conc (E18/cm*3) Elec_Conc (E18/cm*3)

Il l l!! !l! 0.015 0.02 E!!g 0 0.03 0.035 0.04 0404! !!! 2 II!! ! ! 0.015 0.02 !!!! 0.03 0.035 0.04 010’4! !!!

(a) Electron concentration @ 10 ns (b) Electron concentration @ 35 ns

=

Time =110 ns Time =125 ns

Elec_Conc (E18/cm*3) 06 Elec_Conc (E18/cmA3) -
m 0.015 00’2‘4&—‘ 0.03 0.035 0.04 M m 0.015 0.02F 0.03 0.035 0.04 0.04¢
(c) Electron concentration @ 110 ns (d) Electron concentration @ 125 ns

E crosicHT T = e




More examples: vLarge Interconnect

Differential Potential

FEM_Structure

al(xtam=0.55)
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(a) Contacts placement (b) Differential potential plot
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(c) Total current magnitude plot
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More examples: v Racetrack LDMOS

Threshold Auto Extraction
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About GPU Simulation

GPU (Graphic Processing Unit) simulation enables large-scale parallel computation on
GPU cores to greatly reduce simulation time.

1 1 1 1
il e i
3D Process Simulation Time Comparison
45

40 *
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35 —e—CPU
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NViDIA. SR -
& | ,,::: ORE )RE inside™ |
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GPU Computing e OKE

15 4 ./
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eu A‘ N % -

20 4
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[14] { "

T T T T T T T T T
30000 40000 50000 60000 70000 80000

Mesh points
Intel core i7 920@ 2.67GHz with 12G memory and 64bit Windows 7 OS. GPU: NVidia Tesla C1060
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About 3D stacking planes
Stacked3D Advantages

v High Efficiency

v Easy to build and control

v Easy to optimize the mesh
v Increased 3D success rate
~ Directly extract 2D planes
v Better convergence

v
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About Bent Planes

Unique bent planes technology allows not only straight planes but also bent planes to exist
during 3D stacking process which greatly reduces the total mesh count in many applications

Bended-plane

Normal/Straight v
plane

)

) Total Mesh Count: 52682 ) Total Mesh Count: 4958
. Straight planes: 134 ° Planes: 2 straight+ 16 bent planes
° Process Simulation time: 50 minutes ° Process Simulation time: 2 minutes
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