
The ZEReader Project
 Adopting Agile and Software-First Methods in Open Hardware



Hi, I’m Anna

● Senior Embedded Linux Engineer /
Tech Lead Embedded Linux Systems
○ B.Sc. Computer Science
○ M.Sc. Embedded Systems
○ Focus: Yocto, Linux, System Design, Kernel, …

● but - I also studied Electrical Engineering
○ as a hobby
○ besides work
○ and eventually needed a bachelor’s project / thesis
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The Bachelor’s Project - My requirements

● Electronics / Hardware project
○ I was already a proven software engineer, no need doing a software thesis again

● Built something for myself
○ not just taking the easiest possible thesis
○ something I’d like to continue afterwards
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The Idea - Building my own Open Source E-Reader

● Microcontroller-based design
○ too much fear of memory timings as a “beginner”
○ and isn’t a multicore processor a bit of overkill for just reading books?

● Bigger Display
● LiPo with USB-C charging
● Best case: one single PCB
● Native EPUB handling - no preparsing on a host computer
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But Wait - This Involves Software Again

And I have seen lots of failing projects in my life because of

● Hardware was specified first
● No one asked for software requirements
● Wasted time, money and very long cycle times

And at this point, I didn't even know if my guess nowadays microcontrollers are 
sufficient to handle EPUB natively was correct….
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Inverting the Workflow - Software First 

● Start with a Software-focused Proof-of-Concept
○ Verify or disprove initial assumptions and the general concept
○ Use devboards, breadboard modules or building blocks to evaluate crucial components

Key (for me)

● Write as less code as possible 
→ no time for writing each driver from scratch

● Flexible software with a good hardware abstraction
→ finale components were not yet selected
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Inverting the Workflow - Utilizing Zephyr RTOS

● Hardware Abstraction
○ uses Device Trees (similar to Linux) to describe exact hardware
○ clearly defined API for subsystem drivers
→ changing components is (best case) just adjusting a Device Tree

● Large Driver Ecosystem
○ select hardware components based on available drivers 

→ saves development time
→ Allows focusing on the use-case and hardware development
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Inverting the Workflow
Building a PoC with Off-the-Shelf Components
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Inverting the Workflow
Building a PoC with Off-the-Shelf Components
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Software First - A Recap

→ Confirmed the project’s idea is viable
○ but learned about potential problems, pitfalls, limitations
○ … and RAM requirements!

→ Gained experience and confidence with components
○ and a first selection for the hardware design

→ Minimal invest needed so far
○ Off-the-Shelf components and Devboards from “The Drawer” → flexible and rapid
○ Just bought “special” components, e.g. the e-paper display

→ Well-known software base to validate my upcoming PCB design
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Let’s start with the fun part
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… But Wait - I’m still a Software Engineer

● Not that experienced with PCB design
○ With at least 5 design blocks I was not confident with
○ Just trying around and find out is still too expensive
○ And probably too slow iteration times (during the thesis)

→ Modular approach needed!

And, as a Software Engineer, I’d also like
○ Version Control
○ Traceability
○ Automatisation

■ Testing
■ Generating Documentation
■ …

○ Continuous Integration (CI) (and maybe even Continuous Delivery (CD)
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Adopting Agile Approaches - Modularization

→ Modular approach needed!

● Split the design in functional blocks for risk minimization (and reusability?)

● Best Case: Build and verify each block (semi)-independently, 
e.g. as its own breakout board
○ Risk Minimization → verified in isolation → easier to track down design errors
○ Cost and roundtrip time is a limiting factor for hobbyists

● (Possible) Compromises: 
○ Use the microcontroller dev board directly

→ most complex component, avoid risk until all other components are validated
○ 0-Ohms resistors to decouple functional components as possible 

→ bring up one component at a time
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Adopting Agile Approaches - Modularization in KiCAD

(Maybe?) a perfect fit for modularization in KiCAD 10:

→ Design Blocks 

But I started the first revision with KiCAD 8 and
the second one with KICAD 9
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Adopting Agile Approaches - Modularization in KiCAD

Best thing I had to start: Hierarchical Schematics
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Adopting Agile Approaches - Version Control

→ the base needed for 
○ Traceability
○ Automation
○ Documentation
○ Continuous Integration (CI) (and maybe even Continuous Delivery (CD)

● Introduce git (version control system → GitHub, GitLab, Codeberg, …)
○ KiCAD had no native git integration before 9.0

→ but not a problem as a software engineer

● Utilize KiCAD Revision Inspector (KiRI) for visual diffs!
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Adopting Agile Approaches - Version Control
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Adopting Agile Approaches
Version Control, Traceability, CI and Automation

● Each git commit triggers a CI run
○ Replaces a git commit hash placeholder with

the actual commit hash
○ Generates (with KiBot or JobSets)

■ Production files
■ Documentation
■ Renders
■ …

○ makes produced PCBs traceable
→ find the matching BoM, documentation, …
→ trace development steps and errors

.github/workflows/kibot.yml
.github/workflows/kibot.yml
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Adopting Agile Approaches
Version Control, Traceability, CI and Automation

zereader-pico.kibot.yaml

ZEReader-Pico.kicad_jobset
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Adopting Agile Approaches
Version Control, Traceability, CI and Automation
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Adopting Agile Approaches - Limitations and Wishes

● Cost and Time
○ Own “breadboard modules” was too much effort during a thesis (limited timeframe)

● Not all software workflows and tools are applicable
○ Standalone git is nearly useless for graphically coded contents → KiRI helps
○ No self-contained states while working on a new revision or a redesigning components

→ Best/good professional workflow? No clue right now
→ Maybe design blocks could help
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Adopting Agile Approaches - Wishes

Still hoping for 

● agile techniques in hardware development becoming more adopted by professional teams
● closer collaboration between hard- and software engineers

● More time to work on fun projects?
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ZEReader - Current State

● Thesis finished since mid 2025 
→ now: 100% hobby
→ most limiting factor: time

● Second PCB revision finished in winter 2025
○ Lots of hardware improvements
○ New issues found
○ And new ideas for improvements in mind and new KiCad features to adopt

● Software is a never-ending story
○ Major revisit to bring the PoC to a proper architectural state and stable base
○ Rotation for the E-Paper display needs to be implemented
○ EPUB handling is still rather basic and not standard conform
○ No picture support yet
○ And lots more

● First casings designed in spring 2026

→ Still just a prototype / pet project, but I read the first books using ZEReader 
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ZEReader Today
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Yeah, still need to fix that 
display rotation!



Interested?

27

https://marx.engineer/zereader https://github.com/Allegra42/ZEReader  https://github.com/Allegra42/
ZEReader-KiCad 

And thanks to

for supporting the project!

https://marx.engineer/zereader
https://github.com/Allegra42/ZEReader
https://github.com/Allegra42/ZEReader-KiCad
https://github.com/Allegra42/ZEReader-KiCad

