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AFER CLEANING

COVER ARTICLE

Monitoring reciculated baths using NIR

inline chemical analysis

EXECUTIVE OVERVIEW

improved yields, and scrap avoidance.

afier processing requires tight control of the
chemical mixtures in hiated baths. Diluted
hydrofluoric acid (HF) baths used to etch
oncides are designed foremove extremady thin
krvers from the surface of the water. HE etch-rates are
specified in terms of Ajsec., and are affected by time,
temperature, and HF concentration. A small error in
any of the three can canse scrap in such a critical step.
Since time and temperature of a specific recipe are
wsuealby constant, the wrong concent rationof a chemical
is usually the culprit ofan improper etch.
Concentration change can occur either directly
during the imitial mixing of the ackd f'water fromia filed
component, or indimcthy from other sources such as
water carry-over from the previous rinse bath. Quali-
fying thebath by running an etch-rate test ensures that
the right mix of acid to water is being used, Unfortu-
mately, it is impractical to run monitor waters constant by ina bath; in st
#tch-rate tests require space, metrology time, and water cost. Therefore,
efch-rate testing occurs anywhere from once a day o twice a week
depending on the stability of the bath. It an improper mix of chemieal
ocours between tests, the operation runs a risk of scrapping production
walers. Additionally, running monitor wafers does not completely show
chermical characteristicsin an acid bath, and in a high volume production
environment, equipment dovwntime can be an issue when searching for
the roat catse.
Another ssis faced ina fab arebaths that change acid ratio between
processes. Since deplovrment of multiple baths foreach single process s
a huge cost, fabs typically deskzn in multiple usesof dngle equipment,
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Specialized chemical mixtures used in semi-
conductor processing are necessary for the surface preparation of wafers.
As little as a 1% error in the dilution ratio can degrade yield in a sensitive
process, bath for acids and for organic solvents that contain water as a
component required for the removal of 2tch residues. Improper water con-
centrations can also cause immediate corrosion andfor erosion of metals.
The use of a near infrared (NIR) inline chemical analyzer enables tighter
production control and reduced costs through increases in productivity,

which leads to higher process varibility. For example, one recipe may
need 1% HF while the following ran may require a 5% mix. During
the chemical exchange, carry-ower from a previousbath mix can ocour,
diluting the strength oftheacid, even ifa bath clean flush with DI water
15 used in between exchanges.

Figure 1 shows an example of an etch-rate chart when different
bath ratios were mixed, which was caused by improper draining
of the DI water from the recirculation line. 1F the etch-rate testing
frequency had been reduced on this bath, then the problem would
have been invisible to maintenance personnel and production waters
would have been at risk

DI water in solvent checked by titration
Solvent chemicals used in post-metal semiconductor processes
aperate in heated tanks to remove polvmers from wafers. When









