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IMEC UPW System Utilizes Liqui-Cel® Membrane Contactors

for Oxygen Removal

IMEC (Interuniversity MicroElectronics Center) in
Belgium is Europe's largest independent research
center. It focuses on microelectronics,
nanotechnology, and enabling design methods and
technologies for ICT (Integrated Circuit
Technology) systems. IMEC's research runs 3 to 10
years ahead of industrial needs.

IMEC's technology choices for process
manufacturing steps used for project and process
development reflect their commitment to using the
best solutions available to them.

Projects are currently underway at IMEC to address
major technological challenges for CMOS chips of
the 100 and 65 nanometer generation. The center
has three full-scale pilot manufacturing lines and
4800 M? (51,666 ft?) of clean room facilities.

As future devices become smaller and as line
widths become more critical, so too do the
technologies required to produce high purity water
for the process manufacturing steps in various
microelectronics industries. Oxygen levels in the
high purity water directly impact the product yields.
New roadmaps for 300mm wafers and other small
devices point to requirements of <1 ppb of
dissolved oxygen.

IMEC HPW Specifications and outlets

Flow Rate: 3
Make-up l0op 15 m>/hr (55 gpm)

Flow Rate:

Polishing loop
Temperature:
Vaccum

Total N, required

Inlet Dissolved O,

Outlet Dissolved
O,, estimated

Outlet Dissolved
O,, actual

Outlet TOC
Outlet Particles
Number
Particles/liter

Resistivity

35 m*/hr (128gpm)

19.5° C (67° F)

50 torr

3 m%hr (1.8 scfm)
Saturated, 9.14 ppm

<5 ppb

3-4 ppb

< 0.05-0.1 ppb
< 0.05 pm

300-500
18.2 Mohm cm

The Use of Liqui-Cel Membrane Contactors
at IMEC

Liqui-Cel Membrane Contactors were installed in
two locations of the High Purity Water (HPW) loop
feeding the pilot lines at IMEC. The contactors have
been in operation continuously since September of
1999 in the make-up and polishing loops. No
operating problems or out of specification
conditions have occured in the 6 year period.

The make up system runs at 15 m*/hr (55 gpm).
Three 10 x 28 Liqui-Cel Membrane Contactors
running in series remove the majority of the
dissoved oxygen in the water. The O2 outlet at this
point in the system is 5.4 ppb.

The polishing system runs at 35 m*/hr (128gpm).
and requires only one 10 x 28 Membrane Contactor
for final polishing to < 3.5 ppb of dissolved oxygen.
Both systems operate in the the combination mode
with 50 torr of vacuum. The total N, usage is 3m®hr
(1.8 scfm). Because of minimal pressure drop in the
Membrane Contactors, repressurization pumps are
not required after the degassing step.

One of the benefits of Liqui-Cel Membrane
Contactors is modularity. They can be placed in two
separate locations to better meet the outlet oxygen
requirements of the application. By breaking up the
degassing system into two parts, the contactors
can be located in the final polish step where any
oxygen or other gasses picked up in piping or other
system components can be removed.
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The HPW loop

A P&ID of the overall HPW water loop is shown To learn more about Liqui-Cel Membrane Contactors,
below. Philip Miller Hager+Elsésser in Germany contact us or visit us on-line at www.liguicel.com. To
was selected as the OEM to build and install the learn more about IMEC, visit them online at

HPW process equipment loop. www.imec.be.

The High Purity Water Loop at IMEC
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This product is to be used only by persons familiar with its use. It must be maintained within the stated limitations. All sales are subject to Seller's terms and conditions. Purchaser assumes
all responsibility for the suitability and fitness for use as well as for the protection of the environment and for health and safety involving this product. Seller reserves the right to modify this
document without prior notice. Check with your representative to verify the latest update. To the best of our knowledge the information contained herein is accurate. However, neither Seller
nor any of its affiliates assumes any liability whatsoever for the accuracy or completeness of the information contained herein. Final determination of the suitability of any material and whether
there is any infringement of patents, trademarks, or copyrights is the sole responsibility of the user. Users of any substance should satisfy themselves by independent investigation that the
material can be used safely. We may have described certain hazards, but we cannot guarantee that these are the only hazards that exist.

Liqui-Cel, Celgard, SuperPhobic and MiniModule are registered trademarks and NB is a trademark of Membrana-Charlotte, A division of Celgard, LLC and nothing herein shall be construed
as a recommendation or license to use any information that conflicts with any patent, trademark or copyright of Seller or others.
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