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How documented manufacturing records and engineering case reviews help close the gap
between layout intent and process reality

Most multilayer FR-4 designs reach the factory already electrically sound. The remaining
risks rarely appear in simulation. They appear when the same files are measured against
actual lamination behavior, etch compensation, via fill dynamics, and routing tolerances that
only become visible once a board has been built multiple times.

AIVON's approach treats every completed order as a data point. Production records and
structured engineering cases are published so that the constraints observed on one board
can inform the next. Instead of treating CAM and DFM review as a one-time gate, the
process becomes a continuous feedback loop between design decisions and measured
manufacturing outcomes.

Why Documented Production Outcomes Matter More Than Generic
Rules

Generic design rules list minimum trace widths or copper-to-edge clearances. Real boards
show how those rules interact under pressure, temperature, and material variation. When
copper distribution is uneven across a six- or eight-layer stack, the resulting bow and twist is
not a theoretical number—it is a measured deviation after lamination. When silkscreen
characters sit at the lower limit of process capability on a dense layout, the legend does not
simply look imperfect; it becomes a traceability and visual-quality issue that can trigger

additional review cycles.

By capturing these outcomes in open manufacturing records, the factory creates a reference
set that designers can consult before the next layout is frozen. The records cover finished



dimensions, layer counts, copper weights, surface finishes, and turnaround times from actual
customer orders. They sit alongside engineering cases that detail the specific conflicts found
during CAM review and the adjustments that allowed the boards to proceed without schedule
impact.

Explore current production records and manufacturing insights here: PCB Manufacturing
Records & Real Production Insights | AIVON

Patterns That Surface Across Multiple Orders

Across hundreds of multilayer FR-4 jobs, certain interactions recur with enough frequency to
become practical design guardrails:

® Stackup symmetry is not only about matching dielectric thicknesses. It is about balancing
copper percentage on opposing layers so that residual stress after cool-down stays within
acceptable limits. Boards that arrive with large copper imbalances frequently require stackup
rebalancing during engineering review.

® Via treatment and solder-mask definition must be treated as a single system. Resin- or
aluminum-plugged vias that later receive single-sided or mismatched mask openings
introduce planarity and solderability risks that are difficult to correct after plating.

® Edge clearances measured in the CAD system do not automatically survive routing and

depanelization tolerances. Features that sit inside the process window on screen can still
produce exposed copper or breakout once the board is separated.

® | egend density on high-pad-count boards often collides with practical printing limits. When
free space is already consumed by pads and plugged vias, character size becomes a binary
choice: accept reduced legibility or relocate the marking.
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These patterns are not abstract. They are extracted from the same engineering cases that
document how the conflicts were resolved on real orders.
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One such case examined a dense six-layer FR-4 board in which silkscreen characters
approached the lower practical limit while paste openings at fiducials failed to match the
solder-mask openings. The surface complexity introduced by plugged vias left little room for
local enlargement. The engineering team issued a clarification, obtained customer
confirmation, and released the job without schedule slip. The full sequence—problem
identification, process-limit documentation, and resolution—is recorded so that similar
layouts can be checked earlier:

How DFM Handled Undersized Silkscreen on Dense 6L PCB

Building a Practical Feedback Loop

The value of the records and cases is cumulative. Each published outcome adds another
calibrated data point that designers can use when setting stackup, via strategy, and
clearance rules. Over time the library reduces the number of engineering queries that must
be raised on subsequent orders of similar construction.

Designers who consult the production records before finalizing a multilayer layout gain three
concrete advantages:

1. They can select copper weights and dielectric sequences that have already demonstrated
stable lamination behavior on comparable boards.

2. They can pre-align via plugging and mask openings rather than discovering mismatches
during CAM.

3. They can reserve legend space and edge clearances that match measured process
capability instead of theoretical minima.

The result is fewer clarification cycles, more predictable lead times, and a lower probability of
late-stage rework.

From Single Reviews to Shared Knowledge

Every board that passes through engineering review either confirms an existing rule or
reveals a new interaction that needs to be captured. By publishing both the production
records and the detailed case analyses, AIVON converts private process knowledge into
shared design guidance. The same data set that helps the factory maintain yield also helps
external design teams avoid the most common sources of delay on multilayer FR-4 work.

Additional engineering cases covering copper-to-outline clearance, via tenting consistency,
heavy-copper balance, and high-Tg material substitution continue to expand the reference
library. Designers who treat these published outcomes as living design inputs move closer to
a state in which the first CAM review becomes a confirmation step rather than a discovery
step.

For the full collection of production records and engineering cases, visit:

AIVON's manufacturing insights and engineering cases.
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