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Hardware development teams face compounding pressures from
complexity, shrinking timelines, and limited engineering capacity.

Shrinking cycles
Product lifespans are compressing. Teams are expected to deliver more - faster - with the

same headcount.

Growing complexity
Modern PCB and systems designs involve thousands

of components, multi-domain constraints, and

interdependent subsystems.

Time is the #1 blocker
In survey after survey, engineers cite time constraints - not skill or budget - as their primary

obstacle to quality output.
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For hardware teams, AI works best as a force multiplier that
augments expertise rather than replaces it.

What AI is not What Al is
e B\ e a\
I\ A replacement for engineering judgment or domain "4 A force multiplier, amplifying what skilled engineers
expertise can accomplish per sprint, per quarter
N\ J I\ J
e B\ e A\
I\ A plug-and-play solution, meaningful ROI requires — "4 A pattern recognizer, surfacing insights across design
deliberate workflow integration history, compliance rules, and component libraries
N\ J I\ J
e D\ e B
I\ Infallible, accuracy depends on human-in-the-loop "4 A knowledge system, capturing and transferring
validation and quality data inputs institutional know-how at scale
N\ J N\ J
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Al and deterministic systems serve different jobs: deterministic
systems enforce rules, while Al systems surface insights.

<Art1'ficial intelligence > <Deterministic systems >
Interpreting ambiguity Enforcing rules consistently
Surfacing insights from complex data Running repeatable workflows
Pattern recognition across unstructured inputs Gatekeeping quality and compliance
Suggesting options, trade offs, and risks Automating “must-not-fail” steps
Learning from past failures Creating auditable, predictable outcomes
Accelerating human judgment Managing compliance and change control

+ The combination of both in the same workflow is where the real power is. Deterministic systems catch what Al shouldn't be
trusted to enforce; Al catches what rules can't anticipate.

& A[[Spice,io Proprietary to AllSpice. This document may not be reproduced or shared without written consent.



The foundation of AI-native hardware development is a cognitive
engineering blueprint built on structured data.

Layer The old way

Digital Flat PDFs and static images that hide design
foundation intent and create unstructured data artifacts
Institutional Tribal knowledge buried in email threads and
memory forgotten Slack messages.

External Hours spent manually scouring 900-page
intelligence component datasheets for pinouts.

Logic & Human-reliant "best-practice" checklists that
standards are prone to oversight.

The future: AI-native hardware development

Machine-readable design: Converting physical schematics
into high-fidelity code (JSON/YAML) to ensure a 1:1 ground
truth.

Contextual awareness: Integrating organizational history,
lessons learned and design constraints, directly into the LLM
prompt.

Automated ingestion: Real-time parsing of global
component databases, technical reference drawings and
internal/proprietary datasheets.

Persistent knowledge base: A dynamic, underlying layer of
global electronics standards and safety protocols.
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Al systems can synthesize multiple layers of engineering
knowledge to generate actionable design insights.

M pigital twins (designs)
Machine-readable schematics & layouts

“Z Institutional memory (org context) ( O Real ti desi .
Historical data, reviews & guidelines ¢~ Realtime design reviews

Al synthesis core

Global intelligence (datasheets) Data fusion & contextualization DR (RO (AT

Component specifications & libraries

Predictive optimization

= Domain knowledge (best practices) -
Physics-based rules & standards
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Al can meaningfully improve how teams review designs, detect
errors, and manage growing system complexity.

N
Increasing review efficiency Improving design quality
Agents perform an initial design pass to catch routine Continuous learning from historical data helps Al flag
discrepancies, allowing engineers to focus reviews on intent hidden dependencies and risk patterns before they become
and trade-offs. issues.

J

N\
Managing design complexity Enabling early error detection
Agents parse thousands of datasheets, extract key Al agents shift late-stage validation into continuous,
parameters, and validate constraints across schematics and lightweight design monitoring from the earliest stages of
layouts, reducing manual inspection and re-spins. development.

J
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Al also unlocks value in knowledge capture, documentation, and
talent development.

N\
Automating documentation and traceability Preserving institutional knowledge
Intelligent systems generate version summaries and decision Agents capture design rationale and lessons learned, transform
logs, creating a living record of project evolution that improves informal context into structured insights, and apply those insights
compliance and ensures critical design context is never lost. across the organization to prevent repeated mistakes.

J

N
Enhancing talent development Digitizing R&D
By automating repetitive tasks, Al increases engagement and Simulation and virtual validation identify performance issues and
supports rapid onboarding, making organizations more effective manufacturing risks long before fabrication to reduce waste and
at attracting, developing, and retaining talent. accelerate sustainable innovation.

J
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Al creates measurable business impact through engineering
efficiency and faster time-to-market.

N 4 >
<Reduce cost ) _ Increase revenue

Engineering efficiency: do more with the Time-to-market: weeks matter when launching products,
same team competing for design wins or meeting customer commitments
Prevent waste: board re-spins, extra iterations, and Strategic upside: talent retention, sustainability goals, and
schedule delays each carry direct, measurable cost innovation culture carry real but harder-to-quantify value

*Every board re-spin avoided can save $5@K—$5@@K+

depending on layer count and volume

. Indirect benefits (sustainability, culture, retention) are real but lack a universal formula. To get to the dollar value, build your

L

own model with your inputs.
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An example F-500 hardware company’s AllSpice instance by
the numbers:

200 100k 300

Total users Design revisions PCB designs

650 2,500 100k

Minutes of

Board releases Issues managed .
automation

* Team of 40 Electrical Engineers
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Al transforms design reviews from reactive inspection into
proactive insight.

( Before )

Manual pattern
recognition identifying
recurring design issues

Too much data, not enough
insight to where review
efforts should focus

Reactive error discovery
where issues are caught only
after fabrication

R AllSpice.io

{ After )

Faster reviews & decision-making

AI surfaces what changed and why it
matters, reducing line-by-line checks

Automated verification
Integrated validation of component
data and attributes

Early identification

Engineers leverage Al agents to review
designs and preemptively flag issues
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_____________ Battery fuel gauge alert pin is not connected to the MCU

The MAX17048 battery fuel gauge (U8) has an alert pin (ALRT , pin 5) that is left
unconnected. This pin can signal critical battery conditions such as low battery
thresholds or state-of-charge changes.

Suggestion: Connect the ALRT pin to an available
GPIO on the nRF52840 and implement corresponding
interrupt handling in firmware to monitor battery status
changes and trigger appropriate system responses.
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Al-assisted workflows translate into substantial operational
savings in hardware development.

Engineering \ 200 reviews/yr (5’®®® $7Q Qk
efficiency / . . value/yr

25 nrs saved/release kEngmeermg hrs/yr
(@140/engineer/hr)
<J Automations

. Board re- spm 250 releases/yr, 7% w/errors (72 81 @
preventlon A Wks of delays prevented/yr k savings/yr

18 board re-spins prevented (@4wks/re-spin)
(@$45,000/re-spin)

N

300 boards managed/yr (3 900 ]_> $54 6 k
' - G2/ ' value/yr

15 min/board/wk tracking LEngmeermg hrs/yr

(@140/engineer/hr)

+Revenue impact
From revenue lost otherwise due to schedule delays
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A staged implementation allows teams to validate value and
scale AI capabilities over time.

Phase 0 Phase 1 Phase 11 Phase I1I Phase IV
Technology Pioneer rollout to Integrate with Scaled rollout Optimize
evaluation and first business ecosystem via across the workflows and
workflow selection group APIs organization extend use cases

» Don't try to boil the ocean. Start with one high-impact workflow in one motivated team. Prove value, then scale.
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Deploying Al in hardware environments requires careful
attention to security, accuracy, and workflow integration.

N\

. Security
Concern: Sensitive IP entering Al systems.
Solution: Prompt packaging: your data is used for inference, not model training. Evaluate vendors on data handling

policies and deployment options.

@ Accuracy
Concern: Al hallucinations in safety-critical hardware contexts.
Solution: Human-in-the-loop validation at every decision point. Al surfaces; engineers decide. Confidence thresholds

and audit trails are non-negotiable.

J- Workflow integration
Concern: Al tools that don't fit existing toolchains.
Solution: Prioritize API-first platforms that integrate with your PLM, EDA, and version control systems, not point

solutions that create new silos.
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About AllSpice:

= What we do A hardware development platform for engineering
teams building complex electronic products. Design review,
collaboration, workflow automation, and AI in one place.

“X Built by engineers, for engineers Founded by Valentina Ratner
and Kyle Dumont, two engineers who lived the pain firsthand and
built the platform they wished they had.

v Enterprise ready. Trusted by Fortune 10 teams across aerospace,
robotics, defense, and consumer electronics. SOC II certified and
compatible with all major ECAD formats.

Contact us

info@AllSpice.io | www.AllSpice.io | LinkedIn
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@ About DRCY:
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DRCY is AllSpice’s Al-powered agent built I oy .
specifically for hardware design reviews. It parses
datasheets at scale and runs checks for compatibility and o
fundamental design issues, With access to designs, °;_, l’
datasheets, and organizational context, DRCY surfaces C » -
critical errors early, such as config errors, voltage
mismatches, and more.
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The MAX17048 battery fuel gauge (U6)

has an alert pin (ALRT , pin 5) that is left —— I
unconnected according to the datasheet. i Sl
This pin can signal critical battery
conditions such as low battery
thresholds or state-of-charge changes.

With DRCY, hardware teams can spend less time on
rechecks, more time innovating, and ship with confidence.
Learn more about DRCY here.

Contact us

info@AllSpice.io | www.AllSpice.io | LinkedIn
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