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BSAC's Impact on Startups: 
From Device Engineering to Entrepreneurial 
Excellence, Illustrated by UltraSense Systems

Hao-Yen Tang
Co-Founder/CTO, UltraSense Systems

https://www.linkedin.com/in/hao-yen-tang-11061577/
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BSAC Alumni from Prof. Boser & Horsley’s Group

Prof. Bernhard Boser Prof. David Horsley

Burak Neuralink Qi Wang Apple

Joshua Iota Joy UltraSense

Efthymios Qualcomm Parsa Prof (UCSF)

Hao-Yen UltraSense Soner Prof (Northeasten)

Behnam SiLC Jason Qualcomm

Pramod Apple Ofer Intel

Igor Intuitive Vashwar InvenSense

Mitchell Chirp Yipeng Prof (Peking)

Richard Chirp Mo Li UltraSense

Oleg Chirp Stefon Chirp
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Chirp MicroSystems – Role Model!
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And More..

• Sina (UltraSense)

• Prof Michel Maharbiz  
(Iota Bioscience)

• Prof Liwei Lin

• DJ Seo (Neuralink)
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Back to this Nobody…
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What Did We Do in BSAC?
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Knowledge Spectrum

Physics        Sensors/Actuators        Circuit       System        Software

• Single PhD Student handle the whole project

BSACers BSAC Directors
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Where UltraSense Started

# how many pitches a VC need to hear per year?
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Learning

• “As broad as you can!”

• Capability of building a demo is the key to start your startup journey.

• Corporate: one guy do one thing all the time to make it perfect.

Startup: one guy do multiple thing with 60% “good enough”.
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Startup/ Product with Piezoelectric Transducers/MEMS

• Chirp Microsystems

• InvenSense’s
Fingerprint Sensor (UltraPrint)

• UltraSense

• Iota Bioscience

• eXo imaging

• xMEMS Microsystems

• Frore Systems
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Sensitivity to Process Control

• MEMS Gyroscope
e.g. InvenSense

• MEMS Resonators (fbar)
e.g. SiTime
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Sensitivity to Process Control
• PMUT Fingerprint Sensor Example

Ref: https://ieeexplore.ieee.org/abstract/document/7579196/

• UltraSense’s Example (2019 fabout, 2021 MP, >95% yield)

https://ieeexplore.ieee.org/abstract/document/7579196/


Company Confidential & Proprietary

Learning

• Variation for a MEMS process take long time to be mature

--especially for new stuff!

• Best Case: the application make the device inherently insensitive to process variation.

--PMUT fingerprint example: 

(1) Relatively high bandwidth (low Q) →insensitive to resonance frequency variation

(2) Care about amplitude but not resonance frequency

(3) Care about relative amplitude
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A team that has done it before

Company Confidential & Proprietary 19

UltraSense Systems - Crunchbase Company Profile & Funding
Team in place/starting date: 07/16/2018
24M USD raised
Lead Investors: Aritman Venture, Bosch Venture

https://www.crunchbase.com/organization/ultrasense-systems
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One Technology Three Solutions
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Bringing Smart Surfaces to the automotive experience

Door

Steering wheel

Center console

Overhead console

Charge port
Frunk / trunk

Handles

Pillar

2025 Hyundai Genesis
GV80 EV
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1.4mm

Stack

Material

Ultrasound Sensor: Detects 

object (finger) on the button
Strain Sensor: Detects 

deformation of the button region

Finger on the button Finger press the button

Sensor SoC
Transducer, MCU, Memory, AFE, Temp

ML Platform
     Algorithms, Drivers, Convolutional Neural Net

Subsystem
Module & Attachment Implementation

Ultrasound + Strain 

on the Same Chip

2.6mm

100nm

22

2.5mm
Aluminum

100gF

Multimode:  Ultrasound + Strain Sensor on the Same Chip
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Enough Bright Part, Now Lets Look at Dark Side..

2019 2020 2021 2022 2023
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What We did

Minimalistic Design for EVs

consumer Automotive
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Challenge

• Temperature Spec: -20~65 ➔ -40~105 (AECQ100)

• Automotive functional Safety: “ASIL”

• Automotive Customers are looking for a “full solution”:
--Mechanical Assembly
--Back-lighting
--Haptic Feedback

Calibration Robot

Haptic Feedback

Backlight Uniformity 
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UltraSense Steering Wheel demo

Converts to center console demo
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Shytech / dead front demo
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UltraSense Button Bar demo
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Solid State Interface (SSI) for multiple use cases

Use cases

• Charge port door “e-lid” opener

• Frunk / trunk button / liftgate opener

Features

• Press-activated – door cover or button cap

• Programmable force thresholds to open (e.g. 5N)

• Multi-color (RGB) & pattern programmability 

• Operable with gloves

• Factory calibrated for plug & play assembly

• Waterproof, IP65

• Integrated LIN comm bus Interface

• Customizable to any form factor (square)
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Solid State Interface (SSI) for overhead lights

• Press exceeds force threshold to power on/control LED

• Configurable force thresholds for power on/off/intensity

• HMI Controller’s internal PWM directly controls LED

• No complex attachment of capacitive film

• No extra MCU required to control LED

Lens

LED
PCB

UltraSense
TouchPoint Z 

Sensor

10mm lens
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Now.. 2019 2020 2021 2022 2023
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Learning

• Q*U*I*C*K

• Don’t be afraid of jump out of comfort zone to learn new stuff
--Refuse to say “I don’t know”: Try googling. Try asking, Try 
anything you could!
--Nothing worse than phd! 

• Ride the Tide!
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Finally..

• Connection
--50% of technical team recruited by myself
--Majority of problems I got first answer from friends
--So, please add my Linkedin if possible, lets 
connect ☺
Hao-Yen Tang | LinkedIn

• The other 70% of the story:
“YC's essential startup advice” from Y Combinator”
--This is a Bible..!
--Don’t quite understand what it’s talking about? That’s 
normal. Check it out:
YC's essential startup advice : YC Startup Library | Y 
Combinator

https://www.linkedin.com/in/hao-yen-tang-11061577/
https://www.ycombinator.com/library/4D-yc-s-essential-startup-advice
https://www.ycombinator.com/library/4D-yc-s-essential-startup-advice
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