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The State of Chip Design: From Silos to Systems

Chip design has moved beyond the point where a single team can hold every variable in their head. We
are no longer designing simple components; we are building complex, multi-functional systems on a
microscopic scale. When complexity scales this fast, the traditional way of working—where different
teams handle physics, electrical engineering, and logic separately—starts to break down.

In many organizations, these departments operate as silos. The designers build the logic, then they "hand
it off" to the physicists who check if it will melt or overheat. This hand-off is where quality begins to
leak out of the process. It’s not a matter of poor effort; it's a matter of disconnected information. When
your design tools don't talk to your simulation models, you aren't building a unified product. You are
stitching together separate pieces and hoping they fit when they hit the silicon.

The problem isn't just technical; it’s about how we organize our work. If the physics constraints aren't
baked into the initial design loop, every "fix" found later is just a bandage on a structural wound. We



have to move from a linear process where components are checked at the end, to an integrated system
where physical realities are part of the primary design conversation.

What's Actually Happening in Advanced EDA?

We can call this problem The Integration Gap.

In many shops, "simulation" is treated as a final check—a gate you pass through before moving to
production. It’s an offline activity. But in advanced Electronic Design Automation (EDA), the most
successful teams are closing that gap by making simulation part of the live design flow. Instead of
running a separate physics test after the circuit is "finished," they use tools like NVIDIA's PhysicsNeMo
to weave physical simulations directly into the digital workflow.

This isn't just about having better software; it’s about changing the definition of what a "design" is. A
design isn't complete when the logic works on a screen. It is only complete when it survives the realities
of heat, motion, and electromagnetics in the real world. By using integrated physics models as part of an
automated agent toolkit, engineers can catch physical conflicts while they are still drawing the lines, not
months later during a failed test run.

The goal here isn't to make the work "easier." It is to make the work more accurate by removing the
distance between design and reality. When physics and digital tools share the same workspace, the
feedback loop becomes immediate. The engineer doesn't have to wait for a report from another
department; they see the impact of their choices in real-time.

Why Does This Process Drift Back? The Difficulty of Integration

The reason many organizations fall back into old habits is that it’s easier to stay in a silo than it is to
bridge one. It takes effort to synchronize data formats, align different teams on shared goals, and update
legacy workflows. Many leaders choose the "convenient" path: let the specialists do their jobs
separately and deal with the integration issues later.

This leads to what I call The Illusion of Progress. You see a project moving forward because the design
team is hitting their milestones. But because they aren't integrated with the physics constraints, those
milestones are hollow. They are building on a foundation that hasn't been verified against reality.

The Comfortable Rationalization The Underlying Reality

"We will run the physical simulations once the
design is finalized."

We are burying critical errors deep in the architecture where
they are harder and more expensive to find later.

"The physics team is responsible for those
constraints; we just need them to sign off."

The lack of a shared toolset means the designers don't see the
risks until it’s too late to change easily.

"We'll handle the integration issues during the
verification phase."

We are intentionally creating rework loops that will stall
production and drain resources later.



What Is Lost When You Don't Integrate Physics?

When you treat simulation as an afterthought, you aren't just losing time; you are incurring a high cost
of non-conformance. There are three specific areas where this hits the bottom line:

1. The Waste of Engineering Cycles: Every hour spent redesigning a circuit because it failed a
thermal test that could have been caught during initial design is an hour stolen from
innovation. It’s "rework" in its purest form—doing the same job twice because the first time
wasn't done with all necessary information.

2. The Cost of Delayed Decisions: When results are siloed, decisions take longer to reach
maturity. If a designer has to wait for a report from another department to know if their choice
is viable, the project stalls. A "no" at the end of the process is much more expensive than a
"maybe" during the design phase.

3. The Risk of Failed Fabrication: The most expensive mistake you can make is finding out
your chip doesn't work only after it has been manufactured. This isn't just about lost silicon;
it’s about damaged schedules, strained relationships with suppliers, and a loss of confidence in
the internal process.

The Three Pillars of Operationalizing AI Engineering

To move from "checking" to "integrating," we need a framework that makes these tools part of the
standard operating procedure. We can break this down into three pillars:

1. Unified Tooling (The Shared Language) Instead of having two different teams use two different
languages, you bring them onto one platform. By using integrated physics models as "tools" within an
AI-driven agent toolkit, the system automatically checks for physical viability at every step. This
ensures that a design can't progress to the next stage unless it meets basic physical constraints.

2. Continuous Feedback (The Real-Time Loop) Move from "batch processing" of data to continuous
feedback. In this model, the designer gets an immediate signal if their choice creates a thermal spike or
an electromagnetic interference issue. This is the difference between a pilot who sees a warning light on
their dashboard and one who only finds out they hit a mountain after it happens.

3. Automated Validation (The Guardrails) Replace manual sign-offs with automated gates. By
integrating physics into the core workflow, you create "guardrails" that prevent common mistakes from
moving downstream. If a design violates a known physical constraint, the system flags it immediately.
This allows your human experts to focus on solving complex problems rather than policing basic
requirements.

Getting Hands Dirty Tomorrow: Next Steps for R&D Leaders

You don't have to overhaul your entire organization by Monday morning. However, you do need to start
identifying where the "leaks" are happening in your current process. Here is how I suggest you begin:



Step 1: Map the Hand-off Points. Look at your current project timeline and identify every point where
a design moves from one team's hands (e.g., Electrical) to another (e.g., Thermal/Physics). These are
your primary risk zones. Ask yourself: "How much information is being lost during this transition?"

Step 2: Identify the 'High-Risk' Sub-circuits. Don’t try to integrate everything at once. Pick one
complex, high-risk area of your current project—perhaps a section prone to overheating or signal
degradation. Run a pilot program where you use integrated tools (like those in the PhysicsNeMo suite)
specifically for that component.

Step 3: Establish "Go/No-Go" Gates. Define what success looks like for this trial. Instead of just
asking if the design works, ask if it was verified early enough to avoid rework. If you find a flaw in the
pilot area using integrated tools, document exactly how much time and effort were saved compared to
your traditional "hand-off" method.

Step 4: Build the Internal Case. Use those numbers to prove that integration isn't just a luxury for the
engineers—it’s an operational necessity for the leadership. Show them that by spending more on
integrated tools today, you are preventing the massive costs of rework and failed fabrication tomorrow.

Call to Action

What process in your plant feels too complex to model? Share this newsletter and tell us what you're
struggling to operationalize right now.
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