Understanding ODB++, IPC-2581 &
Manufacturing Validation Workflows

This guide explains — in simple terms — why engineers use ODB++, IPC-2581, Gerber files, and Netlist
comparison during PCB manufacturing workflows, and where FAB 3000 fits into the process.

STEP 1 — PCB DESIGNER CREATES THE BOARD

The PCB designer works in tools such as Altium, KiCad, Allegro, OrCAD, Mentor, and others. Inside the
CAD tool, the engineer creates: « Copper traces ¢ Pads ¢ Vias ¢ Drill holes « Components ¢ Silkscreen
Electrical connectivity (nets) At this stage, the PCB only exists inside the CAD environment.

STEP 2 — MANUFACTURING DATA IS EXPORTED

Once the PCB design is complete, the design must leave the CAD tool and move into manufacturing
workflows. The files may go to: « PCB fabrication houses * Assembly vendors « CAM departments « Flying
probe testing « Manufacturing review teams This is where manufacturing output formats become important:
» Gerber « ODB++ ¢ |IPC-2581

WHAT ARE GERBER FILES?

Gerber files are the traditional PCB manufacturing format. Gerbers are essentially layer-by-layer “drawings”
of the PCB design. The problem: Gerbers often do NOT fully describe: « Stackups ¢ Net intelligence ¢
Manufacturing intent « Components ¢ Drill meaning « Assembly data This means manufacturers frequently
need to interpret or manually configure manufacturing information.

WHAT IS ODB++7?

ODB++ was developed to improve manufacturing workflows. Instead of many loose Gerber and drill files,
ODB++ packages manufacturing data together into a more intelligent dataset. ODB++ may include: « PCB
layers « Drill data ¢ Netlists ¢ Stackup information « Components « Manufacturing metadata « Assembly
information Think of ODB++ as a “smart manufacturing package.”

WHAT IS IPC-25817?



IPC-2581 is another intelligent PCB manufacturing format. Its goal is similar to ODB++: « More automation ¢
Fewer manufacturing mistakes ¢ Richer manufacturing information « Better communication between design
and fabrication IPC-2581 can include:  Netlists ¢ Drill data « Stackups « BOM/component information
Manufacturing intent « Assembly details

SO WHY VERIFY ODB++ OR IPC-2581 FILES?

This is the important part. Just because a CAD tool exports ODB++ or IPC-2581 data does NOT
automatically mean the manufacturing output is correct. Engineers often assume: “My CAD tool exported
everything correctly.” But during export or translation: « Layers may map incorrectly ¢ Drills may misalign °
Netlists may break « Components may disappear ¢ Buried vias may lose connectivity « PCB revisions may
change unintentionally These issues become even more common when files move between: « PCB design
teams ¢« CAM systems ¢ Fabrication houses * Assembly vendors ¢ Manufacturing departments This is why
manufacturing validation matters.

WHERE FAB 3000 FITS INTO THE WORKFLOW

FAB 3000 sits between PCB design and manufacturing. It acts as a manufacturing validation and review
checkpoint. FAB 3000 helps engineers answer: “Did my manufacturing data export correctly BEFORE
production?” Engineers can: « Review ODB++ outputs « Compare PCB revisions ¢ Validate Gerber data °
Inspect drill files « Compare netlists ¢« Review stackups ¢ Prepare manufacturing-ready outputs

WHAT IS A NETLIST?

A netlist is essentially the PCB’s electrical connectivity map. It defines: « What connects to what « Which
pads belong together « Which vias connect layers « Which traces connect components A netlist describes
the intended electrical behavior of the PCB.

WHY NETLIST VALIDATION MATTERS

A PCB may visually LOOK correct — but electrically contain manufacturing problems. Examples: « A
disconnected trace ¢ Mis-scaled drill holes ¢ Broken via connectivity  Incorrect layer mapping If
manufactured, the PCB could fail electrically. This is why engineers compare: « Gerber data « ODB++
outputs ¢ IPC-2581 data against: ¢ IPC netlists ¢« Extracted netlists ¢ Previous revisions This process helps
confirm the manufacturing outputs still match the original design intent.

SIMPLE REAL-WORLD PCB MANUFACTURING FLOW



PCB Designer | Exports ODB++ / IPC-2581 / Gerber | FAB 3000 validates: » Layers ¢ Drills « Nets ¢
Stackups ¢ Revisions ¢« Manufacturing outputs | Issues are identified BEFORE production | Fabrication /

Assembly / Testing

FINAL TAKEAWAY

The real value of ODB++, IPC-2581, Gerber validation, and Netlist comparison is NOT simply “opening
files.” The real purpose is: Preventing manufacturing mistakes before production begins. That is why
manufacturing validation workflows are so important — and why tools like FAB 3000 exist.



