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Upgrades to Ensure Power Integrity for 

AI Servers Are Driving Development of 

Complementary Roles for Silicon 

Capacitors and MLCCs  
Topology Research Institute 

The need for power integrity in AI servers is extending from the 

board level directly into the package. This shift is driving a transition 

in capacitor technology, moving beyond a sole reliance on traditional 

multi-layer ceramic capacitors (MLCCs) toward a layered, 

complementary approach utilizing both silicon capacitors and MLCCs. 

While MLCCs remain the primary components for system-level 

decoupling, filtering, and voltage regulation across PCBs, VRMs, 

power shelves, and power modules, silicon capacitors offer distinct 

localized advantages. Their thin profile, low equivalent series 

inductance (ESL), excellent high-frequency characteristics, and stable 

capacitance under DC bias and temperature fluctuations make them 

ideal for near-die decoupling around GPUs, ASICs, HBMs, and within 

advanced packages. As AI accelerators increasingly adopt chiplets, 

HBM stacking, and high-power packaging, silicon capacitors are 

poised to become vital complementary components for package-

level power integrity in AI and HPC applications. 

 
  

Server 

Jun , 2026 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 



 

 

 

 

IC

Communication,
Broadband & Networking

Memory
Consumer 
Electronics

Green 
Energy

Display 
Panel

Smartphones 
& Apps

Innovative 
Technology

Intelligent 
Living

Industry 4.0

AI

Gov. & Ent. Consulting 
Service

Cloud Computing & IoT

Automotive 
Technology

LED

TrendForce & TRI
Research Areas

DRAM、NAND Flash、Foundry

SR_MI

SR_MI@TrendForce.com

Micro LED、Mini LED、VCSEL、
UV、Video Wall、Lighting

OR_MI

OR_MI@TrendForce.com

DR_MI

DR_MI@TrendForce.comTFT-LCD、OLED、Smartphone、
Tablet、NB、Monitor/AIO、TV

Solar PV

GER_MI

GER_MI@TrendForce.com

Sales & Services

Communication & Broadband, 
Consumer Electronics, 
Innovative Technological 
Applications, Automotive, 
Industry 4.0, Gov. & Ent.

TRI_MI

TRI_MI@TrendForce.com

Semiconductor Research

Green Energy Research

Optoelectronics Research

Display Research

ICT Application Research


