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Abstract

We designed the optimal device parameters of the retrograde well and the gettering layer(buried
layer) using the high energy ion implantation for the next generation of CMOS structure and
proposed two models and simulated these models with Athena and Atlas, Silvaco Co. We obtained
trigger currents which is more than 600uA/um when the structure has been combined the gettering
layer and the retrograde well. And the second model(twin retrograde well) was obtained that holding
currents were over 2500uA/um As results, the more heavier dose, the more improved the latch-up
immunity. The n'-p’ spacing was fixed a 2um in both models.
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Table 1. The variable design parameter of

structure with the gettering layer
and the retrograde well.

parameter name value

gettering layer dose none, 1.0, 30, 50, 7.0, 10, 100 X 10%/cxt
gettering layer energy none, 1600, 2000, 2300, 2600KeV

p-well dose 05, 1.0, 20, 50, 100 x 10%cr

p-well energy 500, 700, 1000, 1300, 1500KeV
retrograde n-well dose 1.0, 30, 50 X 10%/cr

retrograde n-well energy 500, 750, 1000KeV
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Fig. 1. The combined structure with the gettering

layer and the retrograde well.
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Table 2. The variable design parameters of

structure with twin retrograde well.

value

10, 50, 100 X 10%cr
500, 600, 700, 1000KsV

1 X 10%ar (fixed)

300, 400, 500, 700, 1000KeV

parameter name

retrograde n-well dose
retrograde n-well energy
retrograde p-well dose
retrograde p-well energy
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Table 3. The basic processes of the two

structures.
AdE&3 rerograde well 23 7% | twin retrograde well 7%
Initial Oxidation Initial Oxidation
Active area photolithography Active area
FOX photolithography
N-well photolithography FOX
Buried layer implant N-well photolithography
N-well implant N-well implant
P-well photolithography P-well photolithography
P-well implant P-well implant
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Fig. 3. The simplified CMOS structure.
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Fig. 5. Calculated latch up trigger current vs.

variable gettering layer dose.
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