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1

Describe the problem your invention solves: For devices made with flip chip

technology, testing on Al or Cu pads prior to bumping to test the chip is not allowed because probe marks gouge the pad surface,
making the deposition of under bump metallization (UBM) difficult and subsequent bumping processes unreliable. Thus what
is needed in the art is a method of allowing chips to be probed prior to bumping so that wafer level tests can be undertaken,

2.

Based on information of whicl you are already aware, describe:
Previous attempts to solve the problen your invention solves:
Previous attempts to solve the issue involve using peripheral probe pads that are connected to the bump pad or probe after
bumping.

The disadvantages of the previous attempts:

In the first case, interconnects have to be made from the probe pad to the bump pad, leading to interconnect delays, and/or
loss of yield from extra material regions 1hat are susceptible to defects. This configuration defeals the advantages of using
area array bumps. In the case of probe after bumping, there is always the possibility that mis-processing at bumping may
erroneously lead the test engineers to assume lack of chip functionality unless partitioning studies are completed.

Summarize (30 words or less) the new feature(s) of your invention that solve the problem:
Separate regions for bumping and probing for flip chip devices allows easy integration of solder bumps without loss in yield
and increased contact resistance.

Succinctly describe your invention, referring to drawings, sketches, photographs, etc., in sufficient detail to enable
one knowledgeable in the invention’s field of technology to understand construction and operation of the invention.
Drawings, etc., should show only those features necessary for an understanding of the invention. Describe how/why
your invention overcomes the disadvantages noted in 2. (ii) above.

Fig. A shows the conventional art where a common probe and bump region over a Cu or Al metal pad is shown. The metal
pad is covered with a passivation layer and an opening in the passivation layer is shown. While the metal pad is shown in the
shape of an octagon, a circular bond pad can also be used, as is well known in the art.

Fig. B shows a preferred embodiment of the present invention: a schematic diagram of a metal pad with a square (shown) or
rectangular (not shown) probe region, integral with a separate octagonal (shown) bump region. Separate passivation
openings for the respective probe and bump regions are also shown. The probe region can be configured on any side of the
octagon, such as shown in Fig. C.
*+* Provide the information requested in this box on cach page of the submission, as well as drawings, sketches, photographs, cte, ***
Submitter(s) signature(s) and date: This invention submission has been read and
understood by the following two witnesses:

date date

date date

ATTORNEY-CLIENT PRIVILEGED DOCUMENT
Bell Semiconductor, Exhibit 2001, Page 1 of 3




Metal redistribution layers (RDL) are shown in Fig. D to connect the bump region to other metal runners or interconnect, to
other pads, either directly or through vias (for example, one is shown in the illustration).

While octagonal pads have been shown, a circular pad with a circular passivation opening, such as illustrated in Fig. E, is
also conceived.

5. Advantages of your invention: The use of separate regions for bump formation and probing for testing wafers prior to
bumping is easier and reliable.

6. Explain how use of your invention would be detected: Top down views during reverse engineering of parts.
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