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    The surging demand for AI inference compute is accelerating global cloud 
providers’ investments in developing their own Application-Specific Integrated 
Circuits (ASICs). Consequently, the semiconductor design industry is undergoing 
interconnected adjustments across three dimensions: design architecture, development 
workflows, and the industrial ecosystem. Starting from the structural contradictions 
driving ASIC market growth, this article outlines the underlying logic of three major 
technological shifts. It provides a systematic analysis of business model adjustments 
across three operational paradigms within Taiwan’s IC design service sector. 

    Two structural contradictions propel the rapid growth of the ASIC market. The 
first is the widening time lag between the rapid iteration of AI algorithms and the 
lengthy chip development cycle—a nearly tenfold difference in pace that often renders 
design objectives obsolete before mass production. The second is the deepening tension 
between the escalating upfront costs of advanced manufacturing nodes and the demand 
for customization. While exorbitant non-recurring engineering (NRE) expenses 
accentuate the economies of scale of general-purpose GPUs, the energy efficiency 
limitations of GPUs in specific inference scenarios are compelling hyperscale data 
center operators to pivot toward in-house ASIC development. 

    The industry’s response to these contradictions manifests as coordinated 
adjustments across three market levels. First, the heterogeneous integration architecture 
of chiplets allows design assets to be reused across multiple projects, effectively 
slashing NRE costs. Second, a “shift-left” development strategy enables software 
validation to commence 12 to 18 months prior to tape-out, bridging the verification gap 
exposed by the declining first-time tape-out success rate for ASICs. Third, intellectual 
property (IP) vendors are transitioning from licensing single-function IPs to delivering 
pre-integrated computing subsystems. This shift pushes Taiwanese IC design service 
providers to evolve from merely delivering hardware to providing comprehensive, end-
to-end integration services. 

    Within Taiwan’s industrial structure, relevant players can be categorized into three 
business models: (1) IP licensing providers: Their transition focuses on expanding into 
IP subsystem delivery, shifting revenue streams from one-off licensing fees to recurring 
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income from long-term maintenance contracts. (2) ASIC design service providers: 
Currently focused on back-end implementation, their transition involves expanding to 
full turnkey delivery, broadening revenues from one-time NRE fees to continuous 
income streams. (3) Hybrid IP licensing and design service providers: These firms must 
fortify a virtuous cycle between their IP asset libraries and design services, using both 
business lines to mutually reinforce each other and raise competitive barriers. The 
transformational direction across all three models is highly consistent: establishing end-
to-end service capabilities has become a universal competitive prerequisite. 

    Looking ahead, three key issues warrant continuous observation. First, while 
Taiwanese firms currently hold an advantageous position, mounting pressures for 
supply chain diversification and the growing capabilities of competitors mean that the 
pace of business model upgrades will dictate their ability to maintain pricing power. 
Second, Arm’s launch of an in-house AGI CPU signals that vertical integration by 
upstream IP vendors has moved from expectation to reality. With clients increasingly 
able to procure mass-produced chips directly, providers lacking comprehensive service 
capabilities face the threat of marginalization. Third, as the demand for custom chips 
expands from cloud providers to AI model research institutes and inference startups, 
the long-term competitiveness of Taiwanese firms will hinge on extending their design 
assets and service capabilities to a broader client base, thereby accumulating dual 
expertise in advanced node manufacturing and cross-scenario system design. 

 


