
Si-IPD: Review of continuous improvements 

with regard to the new challenges in PwrSoC

Mohamed Mehdi Jatlaoui, Principal 

Murata Integrated Passive Solutions

mohamed.jatlaoui@murata.com

Industry Session 15: PwrSoC for Next-Gen Power

Friday, June 11, 2021



Outline

1- Introduction

2- Silicon Capacitors technology

3- 3D Silicon capacitors for power applications

• PDN application (Mobile & HPC)

• LiDAR application (Automotive)

4- Summary

2 of 22



1- Introduction

– Major Drivers in power electronics

• High efficiency 

• Cost-effective

• High level of integration

– Innovations in:

• Integrated power passives
– Capacitors

– Inductors

• Nano CMOS Technologies

• Advanced packaging

3 of 22
CIPS 2014, Cian Ó Mathúna et al.



1- Capacitors technologies
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Miniaturization

High Density

Low ESL

Low ESR

High Reliability

Mechanical strength

Low profile

High Stability



Outline

1- Introduction

2- Silicon Capacitors technology

3- 3D Silicon capacitors for power applications

• PDN application (Mobile & HPC)

• LiDAR application (Automotive)

4- Summary

5 of 22



2- Silicon Capacitors Technology
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2- Key features
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2- Different configurations 
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• Stand alone and standard  

components :

horizontal and vertical capacitors

• Component arrays:  

combination of several passive  

components into a single 

silicon  die

• Interposers:

use of semiconductor assembly  

technologies to build high  

performance 3D structures



2- Market Drivers and challenges
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3- PDN Applications
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• Power supply impedance must be made small over a wide
frequency range

• One capacitor cannot achieve the necessary impedance,
multiple capacitors are positioned hierarchically to achieve the
target power supply impedance

• Due to space constraints, on-chip capacitance is not enough
to reduce impedance at high frequencies.



3- PDN Applications_Requirements
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3- PDN Applications_Improvements
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3- PDN Applications_Benefits
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3- LiDAR Applications

• In a LIDAR system to increase resolution

current needs to be switched as quickly as

possible through the laser diode.

• Gan FET’s have very low input capacitance

and can switch on very fast
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3- LiDAR Applications_Requirements

General requirements for LiDAR

・Longer range detection

・Higher space and time resolution

・Compliance with eye safety standards

General requirements for laser pulse

・Higher peak power

・Shorter pulse width

・Stability of pulse

・High reliability

Needs for Capacitor 

• Withstand higher voltage : 120V as applied voltage

• Higher capacitance value : ~ 10nF

• Low ESL: 100pH  for whole circuit

• Stable capacitance value vs temperature (up to 105℃)

• Availability of Wire-bonding

Needs for Interposer

• Withstand higher voltage : 80V as applied voltage

• Low ESL: 100pH  for whole circuit



3- LiDAR Applications_Improvements
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3- LiDAR Applications_Benefits
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4- Summary
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• PwrSiP and PwrSoC are pushing passive devices to their technological limits

• Many parameters to take into account: specific to the passive component but also in relation with the 

surrounding environment (packaging, parasitic)

• Silicon technology presents a good alternative to classical solutions

• PDN applications (Mobile & HPC)

– Requirements in terms of high density, low profile and low ESL

– Silicon capacitors flexibility: process, materials, design, interconnects and assembly

– Challenges in integration, testability, measurements (very low parasitic), simulations (electrical and mechanical 

robustness)

• LiDAR applications (Automotive)

– High voltage, low ESL loop, Thermal stability 

– Silicon capacitive interposer presents innovative solution from electrical and assembly point of view

– Challenges: automotive reliability standard (AEC-Q100) and Eye safety (IEC 60825) 
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Thanks a lot for your time and attention!

Any questions and/or comments?


