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Real-Time Microparticle Monitoring System for PCB Processing Baths
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As the precision of wet processes increases for advanced packaging (CoWoS, FOPLP) and
ABF substrates (HPC, B5G products), microparticles in the wet processing baths can adhere to
circuits, leading to defects such as nodulation or short circuits. Although major foreign manu-
facturers like PMS, RION, and Lighthouse have developed liquid-borne particle counters for
pure water system monitoring, these are rarely used online for wet processing baths. This is
primarily because the sensors face numerous limitations regarding bath composition and color,
and they are difficult to integrate into processing equipment. Consequently, they are mostly lim-
ited to laboratory testing or monitoring backend cleaning processes. To address this, ITRI has
developed an Real-Time Microparticle Monitoring System for PCB Wet Processing Baths. The
system features a built-in flexible and wide-range particle size detection capability (1-20 pm),
bath composition and color compensation, and microparticle pattern recognition technology,
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providing accurate counts and size distributions of microparticles in liquid. In accordance with
the 1SO-21501-2 guidelines, the online particle monitoring system developed in this study un-
derwent factory testing and calibration using NIST-traceable standard particle size and concen-
tration reagents. Under a flow rate setting of 10 ml/min and a particle concentration adjusted to
1,200 counts/ml, the counting efficiency for 2-10 ym particles exceeds 90%, while the count-
ing efficiency for 1 pm and 20 pm particles also exceeds 75%, complying with the ISO-21501-
2 standard. The system was deployed on an ABF substrate chemical plating line at a domestic
PCB manufacturer for beta-site validation. Through synchronous measurement and comparison
with a reference instrument (RION brand), the instrumental error in online particle count ranged
between 0.23% and 8.1%, meeting the manufacturer’s requirements for widespread deploy-
ment. This system has the potential to shorten the bath solution inspection time in PCB plants
from 4 hours (manual) to 3 minutes (online automated). By detecting bath solution abnormali-
ties early, it offers the potential to reduce the number of defective products by 20%.
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1. ISO-21501-2: 2019 Light scattering liquid-borne
particle counter.

2. TP ERIBRAT » RE2026 2 IKPCBEXER
DLFEMREE » OEEENRBGS 5 2026.01 ©

3. MEEEF2024 FKIEREE ©

4. SERIR2024 KIERESE -

ANNIVERSARY

163



