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Introduction

Antroduction

Motivation and test production
Motivation

A Create a reference library for
simulations

A Investigate modelling issues

A Confidence limits on simulations

A Goal: Develop a completely
simulated process flow to be
subsequently produced

Approach

A Implement a test production with
controlled parameters

A No photolithography or masks

A Doping profile simulations

A SiMSmeasurements

A Datac Simulation Comparison

B> wnN

Analytical technique
concentration resolution
up to 1014 atoms/cra
Destructive technique
Total dopant profile
Potential for process flow
evaluation and thickness
and quality estimation
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Doping profile
library

Moping profile library
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Arradiated Profiles

N-in-n irradiated samples
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Arradiated Profiles 101
P-spray irradiated samples
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Arradiated Profiles

Nuclear reactions??
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AThe Gallium

A possible boron substitute 31
A p-typedopantusedin silicon G a
Gallium
V Six timesmoremassivehanboron 69.723

V Alreadyusedin CMOStechnology

Thegallium Betterproperties

V Higher diffusivity than boronin
silicon

V Positive segregation value
(movesform oxideto silicon)

r . : . \
Radiationandimplantation o T

V No neutronreactions
V No aneutronidusion

V Higherimplantationenergy
= =

Pros antl(Cans Implantation characteristics
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A_.GAD Testing

Test structures and masks

Too oo oo Too To To

LGADTesting 3

i Field Plate
N-Well Field P.ate
f \ a \
P-Well ITE P-Stop Coél'ector
ing
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accommodate forSiMSlimitations
6 individual regions:

L1 RStop, GStop Well

L2 RWell (P Multiplication)

L3 JTE

L4 NWell

L4 + L2 NWell over PWell

L4 + L3 NWell over JTE
September Run that was delivered

in February

C-Stop
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LGADDoping
Profiles

A_.GAD Testing

Test structures and masks
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profile needed
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V Boron has negative
segregatiowalue

V A guantityof boronwill
endupin theoxidelayer

V Implanted quantity is
enough  for final
functionality
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Gallium
lteration

fGallium lteration

First tests

LGAD SiMS, Gallium
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AGallium Iteration
Why implantation difficult

. &
% Beamparameters

% < V Only single or double ionized |

Ei atoms

= \ V AlreadyusedEnergylimitations ) -

L : +— (roygen akom

SiD2
molecule

= ThermalOxidegrowth
E V Volume analogy?2:3 with respect
R to silicon
© V Oxide develops in silicon
Interface
r N
Gallium S Threemechanisms
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/Simulations

Gallium Profile

le+17

Fe+16

Simulations
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AConclusions
Prospects and suggestions
Conclusions

A Boron dopant extraction after irradiation

A Gallium a promising solution

A Initial tests indicated no implant on substrate
A Several process difficulties

Prospects

A Several process runs with different parameters
A Good understanding of issues and process

adjustments
A SiMSSimulations Comparisons on test productions
A New runs after evaluation

Conclusions
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