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Outlook @Empa

m  Motivations

m Lab workflow

m  OpenBIS, data organization
m Implementation phases

m Plans for the next months

m  Assessment
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Motivations @Empa

m  Help lab people !
m  Keep track
m  Structure activity
m  Cross-samples analysis

m  New capabilities
m  “Curated” data & meta-data
m  Data sharing

m  Scriptable data retrieval
Basis for statistics, DM, ML, Al etc.

m  Challenges
m  Paperlogs
User-specific, incomplete databases

m  Team work! . . )
m  Data storage modalities Data IS ONn G\ see oo
m  Personnel turnover
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Lab workflow @ Empa

Materials Science and Technology

Possible sample workflow:

WOrkﬂOWS process characterization
= Substrate cleaning

Sputtering SiOx + Mo
coevaporation CIGS
XRF
Rinsing + CBD
Drying (vacuum)
Sputtering ZnO + ZnO:Al
Evaporation Ni + Al
Evaporation MgF,
Scribing
Scan
JV
Data correction
EQE
Cutin 2 parts
C-V, Cf
SIMS
Send part to partner
Heat-light treatment

! ’ JV (2)
CIGS solar cells, 5x2.5 cm? Data correction

m  Non-trivial
m  Non-standard

m  Wide variety
Solar cells, batteries, printed electronics...

=>» Generic manner to handle experimental steps
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Materials Science and Technology

OpenBIS ®Empa

Key features To take into account...

m Flexible system configuration m  Complex lab activity
m  Process sequences/recipes: multiple, variable
m Data access m  Sample history does matter

m user interface
m  script: python m  User acceptance

m  Usefulness vs daily effort

s Separation shared / private m  Critical: time-efficient data input

m Private: ~laboratory notebook . _
m  Shared: process, samples, etc. = Data consistency & quality
> our focus m  Strongly formatted data input

m  Flexibility: links sample €< process
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Data organization: digital twin @ Empa

Materials Science and Technology

Laboratory Database
Substrate = Samples, processes as independent “objects”
1. Cleaning (time, solvents, etc.) = Links as information
2. Sputtering (recipes, logs, param...)
3. Co-evaporation (recipe, ... Report L
) P Pe: . Analvsis Publication
4. XRF (data, metadata, results...) y I /
5. .. \ /v Grant
Sample B SampleA  H &
AAAA A
- Date
ACCGSS tO > Substrate Substrate {: \F;:IJE:Srties
m  Equipment e-logbook - Attached files
Cleaning process {

v

m  Sample history
m  User activity
m  Easy data retrieval (Ul, API)

Sputter process { =

i

»| Co-evap. process Co-evap. process H i

»[ XRF measurement XRF measurement {{ &=

Laboratory for Thin Films and Photovoltaics | Romain Carron 6




Implementation timeline Abt 207

Database structure
* Project scope?
» Experience with database set-up?

@ Empa

Materials Science and Technology

» Customization / automation? 1-2 days “Jump into the unknown”
* What is relevant - user input! 2 users
~days * Worked rather well
Purpose? Use cases? » System Iimitatior!s
What data in / left out? + Stream of user wishes
Progressive deployment steps? RS
.,QO
Involve people! N be\ Continuous effort
S Q * Planned development
QN g
&’3\& QS}\Q (’}\) & * User wishes
X, -~ N @
o)) o)) N -
Qt Qt Q < i
System improvements .
2018 | gy 2019 Opgpg, ' Mo 2020
/nte,-est Pilog @
ding Empg
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Materials Science and Technology

Plans for the next months @ Empa

ccccccccccccccccccccccccc

m  Web forms for data input : (: ‘Ff\r’(f?e's';tef;zaeﬁser_side
e & | server by IT
= = | Software by 207
Quick? Slow Fast
Brain load Low High Low
Real-time Yes done later Yes
Standardized No ? Yes + preprocess
Data access Difficult Good Good
m Barcodes
m  User roll-in
m  New lab members workflow on openBIS
m  Other lab members only specific processes

Migration: ~3 years
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Assessment and open questions

m Seems to work!

@ Empa

Materials Science and Technology

m Feasible effort

m Goal & scope to clearly define
Discussion with other users helped

m Long term project...

m Limitations
m Software: interfaces are critical
m Time-effectiveness

m  Access rights

Our status

v Database functional

v~ Handles complex lab activity
Usefulness vs. daily effort
Data consistency & quality

/ WORK IN "\
\PROGRESS/

m  Community of admins/users @ Empa ?
m Data Management Plan ?
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m Time for questions?

Laboratory for Thin Films and Photovoltaics | Romain Carron

@ Empa

Materials Science and Technology
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@ Empa

Materials Science and Technology

Likely:

10+ sample types

* 40+ process types

Yet missing:

Reports
Presentations
Publications
Grants
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