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Abstract:

We have combined experiments and simulation tosiyate the post high-k clean rinse
processes. Experiments are planned for gettingrib@eling parameters for the model.
The experiments involve the Electro-Chemical Resi@ensor (ECRS) technology. The
sensor wafers were manufactured, and a two-nanothet& HfO, film was deposited
conformally on the sensor wafer to form the hige®RS wafer. Rinse of this high-k
ECRS wafer after high-k clean is under investigatidRinse mechanisms and
adsorption/desorption rate constants will be foumtle current status is calibration of the
high-k ECRS and post NJ@H rinse.

Technical Results:

Another experimental research is performed in parad two-nanometer-thick Hf®

film was also deposited on the crystals for therquerystal microbalance (QCM). Using
this technology we hope that the adsorption/deswrpate constants can be extracted
from the temporal mass monitoring. After finishithg@ post APM rinse research, we
continued our research on post SPM rinse. The SHiMien consists of sulfuric acid
(97%) and hydrogen peroxide (30%) with volume rafithe chemicals 4:1. The solution
was heated to 130 3°C. The resistivity of the Ultra-Pure Water (UPWj) fiost SPM
rinse was 18.18 K2-cm (measured at the point of use). Both heated @Ruroom
temperature UPW were used. The heated UPW was neglatsube 55 2°C. The
experiment setup is shown in Fig.1. A high profifewafer cassette was used as carrier.
Twenty four silicon wafers (150 mm diameter) an@ sensor wafer were inserted into
the carrier. Low-Temperature Oxide (LTO) was grammthe twenty four silicon dummy
wafers. The sensor wafer was placed in the celtteofsthe cassette. The cassette with
wafers was immersed in SPM for 10 min and then raiytransferred into the rinse
tank for rinsing. The UPW flow rates used in tlesaarch are 3.46 gallons per minute
(GPM) and 1.73 GPM. If using 3.46 GPM, it takessB2 to fill the rinse tank.
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Figure 1: Post SPM rinse experiment setup

OFR: Overflow Rinse QD: Quick Dump

Recipe#L: SRS —

[amsormen | [ smscormon || ooy |

Recipe#2: [Wafersimmerssd— —
onorn) | R | oo | ]
(roreo | [

Hot high flow  EZZ Cold high flow (H): high flow 3.46 GPM
(L): slow flow 1.73 GPM

Hot slow flow [ ] Cold slow flow

Figure 2: Post SPM rinse recipes

Two different rinse recipes were investigated is tesearch as seen in Fig. 2.

The higher temperatures significantly enhance mgysialso for hot water rinse, the
chemical removal mechanism is dominated by desor@fter a couple of quick dumps.
Therefore, we should be able to use slow flow in Wwater rinse to decrease UPW



consumption. As shown in Fig. 3, recipe #2 actuddjivers the same cleanliness as
recipe#l, but saves a lot of water and energy. &tperiment results confirmed our

strategy.
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Figure 3: Comparison of different staged rinsepesi



