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Microplastics (MPs) Ingestion (5g/1week) Infant Feces Blood

MPs pose a threat to human health by causing damage.

Research on MP detection system is essential and necessary.
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③ Low
Reproducibility

● Low POUT & limited DR 

è S21 truncation 

● Low-cost ☺

●

Portability ☺●

Short analysis time ☺
● Low efficiency & POUT

in Tx 

● Limited dynamic 

range (DR) in Rx 

Ku, ESSCIRC `23

● Insertion loss (ILPARA) 

due to UFL conn.      

è Driving freq. shift 

● Read change in S21

è Low reproduction 

Traditional MP Detection Method❖

MPs

Preparation Filtration Measure

Raman, TGA-FT-IR
Pyrolysis-GC/MS

Analysis

Water MPs Water *MPs: Microplastics

● Expensive and cost 

burden 
● Long analysis time 
● Lack of standardized 

application process 
● Non-portability 
● One-time concentration 

analysis 
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Fully integrated MP detection SoC 

includes Tx and Rx.

●

Proposed MP Detection SoC (System-on Chip)❖

High POUT & Tx efficiency è LC VCO.

High DR in Rx è Env. Detector.
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è VIN converts VREC.

●

Ramp generator

è Constant VR slope to 

ensure linearity & accuracy.

●

Current-steering(CS) DAC

è Linear changes in VDR.
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Sample/Hold (S/H)

è Sample for operating cond.

●

To achieve high accuracy in near notch

pointè Proposed Env. Detector.
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MP detection SoC can quantitatively 

distinguish MPs ☺

●

A fully integrated MP detection SoC can distinguish the narrow-band notch 

point of the RF MEMS sensor crafted as the narrow-band notch filter in 1.19–
1.22 GHz range ☺

●

Conclusion❖

❖ Chip Die

The proposed MP detection SoC can improve the output performance metrics

related to the driving and sensing capabilities with a smaller chip area ☺

●

The proposed MP detection SoC can be a viable portable solution to detect 

MPs while significantly reducing the analysis time and cost ☺

●
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