TSMC's GigaFab Programme: The Megaproject Machine
That Never Stops

How TSMC Turned a US$17 Billion Fab From a Major Capital Programme Into a Repeatable Delivery

System
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Key Facts

Cost: Fab 18: more than NT$500 billion (approx. US$17 billion, 2018 announcement); leading-edge fabs now
estimated at US$17-20 billion+ each

Date: Fab 18 groundbreaking 26 January 2018; 5nm volume production achieved 2020 as committed

Category: Governance

Executive Summary

TSMC has industrialised the world's hardest construction problem. While most organisations struggle to deliver one
complex facility on time, TSMC has delivered a sequence of 12-inch GIGAFABs - Fab 12, 14, 15 and Fab 18 - each
costing the equivalent of several Olympic stadia, broadly on its own announced schedule. Fab 18, its fourth GIGAFAB,
broke ground in January 2018 with a commitment to 5-nanometre volume production in early 2020, and delivered
exactly that. This investigation examines the machinery behind the record: a standardised fab template, a phased
replication model, total owner control of design and equipment integration, and a corporate culture in which schedule
credibility is treated as a commercial promise to customers. The lesson is not that TSMC is lucky; it is that repetition,
institutionalised, beats heroics.

Executive Lessons
- Turn Projects Into a Product Line

TSMC does not deliver fabs; it operates a fab-delivery programme. Fab 12, 14, 15 and 18 share a GIGAFAB template,
common cleanroom and utility architecture, and repeated phasing. Repetition is the risk-management strategy: every fab
after the first is partly a copy, and copies are what schedules survive.
- Publish the Plan in Phases, Then Keep It

At Fab 18's groundbreaking TSMC declared construction, move-in and volume-production windows for three phases
years in advance - and then met them. Declaring phased commitments publicly converts the schedule into a reputational
contract with customers, which disciplines internal decision-making far better than any internal target.
- Move-In Is the Real Milestone, Not Topping Out

Fab 18's critical achievement was installing more than 1,300 process tools in roughly eight months and converting that
into volume production the following year. Delivery teams should plan the fit-out, hook-up and ramp campaign with the
same rigour as the civil works - that is where the value, and the risk, actually sits.
- Keep the Owner, Designer and Operator in One House

TSMC is simultaneously the client, the process-integration designer and the operator of its fabs, so the interface
failures that sink multi-party megaprojects - misaligned incentives, disputes over change, handover gaps - are largely
engineered out of the structure rather than managed after the fact.
- Measure Success as Ramp Speed, Not Opening Day

TSMC's reported defect-density improvement on 5nm ran faster than its previous 7nm generation. The facility is only
'delivered’ when it produces at yield; judging projects by opening ceremonies rather than time-to-full-performance hides
the costs that matter most.
- Design for Resilience as Part of the Template

When a magnitude-6.4 earthquake struck Tainan in January 2025, Fab 18 - built to a high seismic specification - was
reported fully operational within roughly two days. Resilience engineered into the standard template is far cheaper than
resilience retrofitted into a unique building.
- Know Which Parts of Your System Do Not Travel
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TSMC's slower, costlier overseas fab builds show the template depends on an ecosystem: suppliers, workforce,
science-park infrastructure. Exporting a delivery model means rebuilding the ecosystem around it, not just the drawings -
a lesson every government reshoring advanced manufacturing should internalise.

Timeline

- 1987: TSMC is founded as the world's first dedicated pure-play semiconductor foundry, headquartered in Hsinchu,
Taiwan.

- 2001: Fab 12 in Hsinchu, TSMC's first 12-inch GIGAFAB, enters production, establishing the repeatable large-fab
template.

- 2004: Fab 14 in the Southern Taiwan Science Park begins production, extending the GIGAFAB model to Tainan.

- 2010-07: Groundbreaking for Fab 15 in the Central Taiwan Science Park, the third GIGAFAB, initially budgeted around
NT$300 billion.

- 2018-01-26: TSMC breaks ground on Fab 18 Phase 1 in Tainan; Chairman Morris Chang commits to investment
exceeding NT$500 billion and 5nm volume production in early 2020.

- 2018-Q3: Fab 18 Phase 2 construction begins, on the phased schedule announced at groundbreaking.

- 2019: Phase 1 construction completes and more than 1,300 process tools, including EUV lithography systems, are
installed in a move-in campaign of roughly eight months.

- 2019-Q3: Fab 18 Phase 3 construction begins as scheduled; 5nm risk production underway in the completed phases.

- 2020-Q2: TSMC becomes the first foundry to run 5nm in high-volume manufacturing, at Fab 18 - meeting the
commitment made at groundbreaking in January 2018.

- 2020-08: TSMC reports 5nm defect-density improvement running faster than the preceding 7nm generation at the
same point, and 5nm reaching roughly 11% of sub-16nm wafer production in its first ramp year.

- 2021: All three Fab 18 phases in production; facility capacity exceeds one million 12-inch wafers per year, matching
the other GIGAFABS.

- 2022: TSMC brings 3nm into volume production at the Fab 18 site, the industry's first, extending the same facility
across a second node generation.

- 2025-01: A magnitude-6.4 earthquake strikes Tainan; Fab 18, built to a high seismic specification, is reported fully
operational within about two days.
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