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Structure

m Sample processing in Cleanroom at HZDR
m Prototype Implementation (HELIPORT)

m Outlook: Future steps and ideas
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- Nanofabrication in Cleanroom at HZDR

m Similar to microchip production
m Custom processes

m Written plans

m Things can break

m Equipment for each step

Shipley 1813 no PEB Shipley 1813 115°C 60 sec. PEB

Photonic device [4] post-exposure bake

P
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Process logs

Sample passed around together with
Paper

Entries for each step

m Current step is first one without
signature

Project, sample series, sample number

Manually transferred to wiki

post-exposure bake
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Automation is Difficult
Example: Find most common steps

mappings = {

350 4

300 4

150 4

100

Mapping titles and histogram of most common step types
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4/17 Extending HELIPORT for Clean Room Process Tracking at HZDR - 2023-06-13 DZE:EEEP': = ||




Automatic Information Processing

m Search
m Statistics
m Error detection scripts

m Show progress

m = Paperless process tracking

m ELN based on MediaWiki [5]
Gold Wirebonds Piranha cleaning
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Relation to HELIPORT

Experiments

m HELIPORT is not for detailed Peaple
experimental data

Kinds of Steps

m A lot of high-level information relevant
Projects Workilows

m Use Digital Object concept in
HELIPORT

Sample Series Samples

m Interaction with other Systems
General concepts
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- Current State

HELIPORT §

My Project W Tac

Resources

m What is needed? /L

m How could it be achieved?

Look through existing Processes | T
Prototype
o

Project graph with Samples / Workflows
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Samples

m Workflows and samples go together

m Sample as entry point for taking
actions

m Different actions possible based on
context e.g. currently performing
workflow

m Relation workflows and samples
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Relation Properties (with autocomplete)

Project

Sample Series

Substrate Material

Substrate orientation

Nano-Contact Platform

highly-doped Si

Si

100

[0 advanced editing

® Ta

Sample Description
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- Collections of Samples

m Step on collection = step on each sample
m Reduces management overhead

m Cutting can create collections

Wafers are cut
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highly-doped Si 2021-2

Process History Rt e

Email muogi@hude Phone: 1231

100 ‘Substrate tickness: 525 um
15 m0m Dimenstions: 100
« Botled BOE (bufered il ech) - S0nmimin

m This is the main goal

6 Posterposure bake

m Who did what where and when? ==Lt

« Boke a1 120°C 2 i o resis el

5 Development 2 Fowiey,Dr. Ciaran (AWIO-) 6176 ©3in03,23

What plans / steps were performed?

What were the parameters?

.U Litography

o 10 defioe IO, ting patern

m What were the measured values?

o w

« Equpmontused | MG

3.5pi posie prooross for UV Liography

2 Fowey, D1 Cian (FWIO-) 6275 ©un 09,23

Process history
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- Manual Workflows

Typically linear sequence of steps

Basic looping and branching (user selects
alternative step)

Sub Recipes

Merge similar consecutive steps

m Workflow with all parameters specified
(template — instance — execution)

Merged Deposition Steps

Py
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The current Prototype - Implementation

m HeliportObjectListView: HELIPORT & Froen B ool
Typical heliport lists

m WorkflowsView
m SamplesView
m ManualActionsView

Test Project > Manual Pr ® Tags @ Project Timeline ® Object Graph ¥ Project ~

Processes
D Name Description
CF NCP Fabrication
2 y Si; 525pm; 100 Add Tag Open Plan for Edit Delete
 VorkfLowbetaillion: Leora] o Jrwe Leor T
Workflow editing

Add a new Process

m ActionPerformView: Name
Select workflow for sample

m SampleLogView: Description
Workflow execution and log

m SampleMetadataView: N |

Show/Edit sample metadata Workflow List
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_
Metadata Export
HELIPORT ® Search i About B Docs & eilmiv ¥

Landing Page

Metadata Export:

Select Metadata Format

Datacite JSON
& D load
= Downloa Datacite XML
Identifier JSONLD
Turtle
Identifier RDF XML z-rossendorf.de/object/51/
Namespace N-Triples flow
Default Landing Page
Properties Specific Landing Page
label CF NCP Fabrication 2021-2 Zahra 90nm Not Public "
description Si; 525um; 100 Not Public "
Date Created Mar 16, 2023 This attribute is always
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“ Metadata Standards - BPMN

14/17

Focus on modeling and notation

User in Portal

Execution semantic

Very expressive

Process Engine

Workflow engines
m Camunda [2]

QO
|
1
|
\V,

additional information

LN

some task for no

the user

send information
request (technic
al)

information

m python libraries [3]

RDF ontology exists [1]

Extending HELIPORT for Clean Room Process Tracking at HZDR - 2023-06-13
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Some Technical Service

BPMN Example
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- Metadata Standards - wf4ever / p-plan

[ Workflow }

wfdesc structure

m Workflow execution provenance

m Directed acyclic data flow graphs

m Subworkflows [ Plan }
m Specify order in p-plan hasOutputVar . haslnputVar
Step Variable Step
isPrecededBy

p-plan structure
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Generalisation

Manual workflows

m Generalize from physical steps Samples
m Generally useful m Generalize from cleanroom samples
m Enable using standard without knowing m Generally useful
(workflow sets metadata) m Basic abstraction for integrating sample
m complement existing automatic management systems

workflows with manual steps
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