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Introduction

Preface:

In semiconductor manufacturing, IC packaging is the final stage of semiconductor device
fabrication, semiconductor material is encapsulated in a case that prevents physical damage

and corrosion. The case, known as a "package", supports the electrical contacts which connect

the device to a circuit board.
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Lapping wastewater

« IC card: Target Thickness 30~80um
« Stacked Package: Ultra thin die (Target thickness 25~50um)

Source: https://www.tsmc.com
https://www.disco.co.jp



Introduction

Lapping Wastewater Quality:

Particle diameter: 400~700 nm

Conductivity: 3.0 yus/cm

Turbidity: 9600 NTU Particle Size Analysis Statistics Table

15.0

c 100 Size (nm) |Percent(%)]Accumulation
Total Solids : 821 mg/L £120 L, & [<300 3.80% 3.8%
Total Organic Carbon : 1.1 mg/L : ¢ [400-500 17.00% 20.8%
Silicon dioxide : 125 mg/L R o & [ 500-600 24.41% 45.21%)
oH: 7.4 . o & | 600-700 19.78% 64.99%
£ [700-800 8.84% 73.83%
5 30 20 E [ 800-900 1.20% 75.03%
=y How to do: o _ N . 1000-1500 12.14% 87.17%
1. Check particle size of LP wastewater. w50 D1-'so 200 250 300 1500-2000 | 12.62% 99.79%
. . . g article Diameter (um
2. Choosing right method to remove turbidity or TS. o >2000 0.21% 100%
What's characteristic of lapping particle:
a. Lapping wastewater particle diameter was
analyzed, the results shown the size between o -
400nm and 700nm. neing pom
b. Brownian motion and steady in liquid of lapping
particles.

c. Lapping wastewater is difficult to remove and

. Starting point
separate by filter. 9P

Brownian motion



Methods

Origin:

© Why don't we use the membrane filtration directly?
DOW HYDRAcap

Items LP Raw Water

. . 2860 MAX
v Actually, We did, but that requires large amount of water for
backwash Turbidity 9600 NTU max<300 max<300
v Most ultrafilter acceptable limit of turbidity is 300 NTU. (see table) Total Solids (TS) 821 ppm max<100 -
Particle/Pore size 400-700 nm 30nm 80nm
o Common methods :
Methods Reclaim  Slurry Description Consideration

— Effective? Water quality?

1. Chemical treatment N Y traditional solution . .
— High concentration slurry ?
2. Dissolved air flotation N Y low specific weight — Running & PM cost ?
3. Membrane treatment (UF) Y Y have limit & colloidal fouling
4. Filter treatment (candle) Y Y similar UF & slurry out [ Need pretreatment ]
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Pre-Treatment Technology : — Precoat filter aid + Frame filter
What' s Filter aid?

— filter aid pretreatment may improve filtration properties and efficiently remove the fine solids.

Principle of precoat:

P9 particles
e : : :
7 ] Bltr AR The detailed tactics of this
: I N process is that we pre-coated
& o o . . . .
1 filter  ® 0, ® the filter aid on filter fabric and
R —— ; . ) . .
3 < fabric <% build a filter bed by grind the
] ‘e particle in lapping wastewater to
-, ’.'f: physically separate silicon
= ‘el particles.
bt CM Step 1 Step 2 Step 4
Precoat Feed Compressed & end

e Types Of Filter Aids:

Diatomite, perlite and cellulose are the filter aids most frequently used in industry.
o Filter aid key properties:

v" Consist of rigid, complex shaped

v' Form a permeable, stable

v' incompressible filter cake

v' Remove fine solids at high flow rates
v Remain chemically inert

v Insoluble in the process liquid

“Figurel. DIATOMITE Figure2. PERLITE

o F|gure3 CELLULOSE

Source: Barry A. Perlmutter & Garrett Bergquist, 2019
Imerys Filtration Minerals Inc
http://www.passal.com/tw



Methods

Pre-Treatment :
Target:

— Total solids (TS) or turbidity removal rate >99% and ensure that permeate is not contaminated

e Flow chart:

Combine membrane
technology

Improving the efficiency
of reclaim system

Frame filter Permeate tank \ /

Filter fabric Filter aid Plans & Pilot scale test Fluxing & Pressure Water quality Sludge check
choose Demo run check/analysis monitor & reused
7N 7\ 7\
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Demo test result :
o Water quality table:

Raw . Removal
Items Permeate unit
water rate
Cond. 3 3 us/cm -
TOC 1.1 0.3 mg/L 72%
TS >800 <7 mg/L 99%
Turbidity 9600 <20 NTU 99%
Cl- 0.55 0.08 mg/L 85%
S0,% 1.79 0.21 mg/L 88%
SiO, 125 23 mg/L 80%
pH 7.4 7.1 - -

— The removal rate of total solids & turbidity can be reach to 99%.

o Graph of pilot scale result:

v Have good performance of testing result.

v" Concentration variation not effect the result.

v" The turbidity is main parameter of water quality.

v Pressure should be control by flux.

v" The Pressure need to fine adjustment.

v' Steady permeate term between 2.5 to 4.5 kg/cm?.

v" Flux a. Initial>300, b. Steady=100-200, c. End<100
LMH.

— This is good method as pre-treatment.

TS(mg/L) & Flux{LMH)
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Test Result

Demo test result :

New Methods Traditional Methods o Sludge analyze table:
Items Sludge

pH. 7.5 -
Solid content 51.5 %
Moisture content 48 %
Organic content <0.5 %
Residual 20 %
Si-dry basis 38 %

Fe 180 mg/L

Cu N.D. mg/L

Cd N.D. mg/L

Pb N.D. mg/L

Al 268 mg/L

As N.D. mg/L

Hg N.D. mg/L

Se N.D. mg/L

© Assessment results:

Coagulation sludge

ﬁi ﬂ B v The spectrum shown is most likely of silicon dioxide.
= v Most metals were not detected in sample.

= v" Moisture content less than 50%.

= v Coagulation sludge: friable and disrupted.
= v’ Precoat filter sludge: durable and close.
£ v" Sludge mainly contains silicon dioxide and a part of
S silicon element.

=1 S-Silicon dioxide —The sludge has great potential for reuse.
= = Spectrum-sample

50 &

2-Theta - Scale



Conclusion

Plan to series system:
© Reclaim system of SPIL

v" Successful separation of lapping wastewater
v" Improving the efficiency

Pre-treatment system

——» secondary use

Reclaim system

reuse
AN
wastewater J

— effective distribution

0L
LHF tro

8.f

RO system

— Reclaim: saved 800,000 tons of water
— Save cost: treatment fee, tap water fee, chemical cost

Assessment of reuse potential for sludge:

o Potential of Si-sludge

v" The high purity silicon dioxide sludge (SiO,) can be recycled for further, like green building materials, rubber products or paint.

v" Due to emission treatment norm, the sludge is currently disposed as waste, and then recycled into silicon dioxide by contractor.
v We are trying to recycle the sludge for market use by new SPIL protocol.
v In the future, we will continue to study methods for separating silicon and silicon dioxide to increase the value of sludge.
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Functionality

Sio, Particular product

powder market

— Decrease sludge waste: 2,000 tons/year
— Cost down: about >50%
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