TRACKI NG AND MARKI NG SPECI MENS HAVI NG DEFECTS FORMED
DURI NG LASER VI A DRI LLI NG Rel ated Application [0001]
wohbw/apgobi cati on cl ai ms benefit of U S. Provi BComnakooso41218
Pat ent Application No. 60/628,278, filed Novenber 15,
2004. Technical Field [0002] This invention relates to
laser drilling of vias in target nmateria
characterized by repetitive patterns and, in
particular, to a technique for increasing integrated
circuit (1C package yield by tracking and marking I1C
packages arranged on a common panel and having
defective vias forned during a laser via drilling
process. Background Information [0003] Nom nally
i dentical |1C packages are typically arranged in
multiple arrays on a common panel. Fig. 1 shows by way
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pri or Related Appliqatioal panel is a nulti-layer structure
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| ayer Tecfmmcai&mldto enable formation of a via
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The state of the art in laser drilling is to
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r&@ggre panel on which the drilling error appears in

typically only several IC packages. The reason for
di scarBagkgrevrdlfeinatipthel is that there is no
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recoverable er rror-a e occurrence o
acodrdahca witashe invention and forms no part of the prior art.) A typical panel is a

multi-layer structure composed of a resin-based material, such as ABF, and
patterned layers of an electrically conductive material, such as copper. Laser drilling
forms a blind via in the ABF material to a depth at which a copper layer is present to
enable formation of a via interconnect between different layers of an IC package. (In
a subsequent step, copper in a gaseous state plates the holes to complete the
interconnect.)

[0004] The state of the art in laser drilling is to stop a laser drilling process
promptly upon detection of an error occurring during drilling. After drilling has been
stopped, an operator removes and discards the entire panel on which the drilling
error appears in typically only several IC packages. The reason for discarding the



drilling systemcould still continue processing.
Summary of the Invention [0005] Preferred enbodi nents
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typical panel might have between 100 and 300 IC packages, identifying a few
defective IC packages enables the customer to save between about 97%-99% of its
panel.

[0007] The X-Out feature is specifically implemented in software and firmware
that allow the laser drilling system to track which ones of the vias were misdrilled
when a recoverable error occurred. Examples of sources of recoverable errors
include out-of-tolerance laser power, panel positioning stage offset, and laser beam-
directing galvanometer offset. The software then causes storage of this information
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using a scal able tool path file. An extension of this
technol ogy entails allowing a custoner to specify its
wW@MIcHs3me nmar k. An exanpl e of a custonmi zed X-BUX/USBNK041218
woul d be a proprietary tool path designed to nmake the
speci fic package or pattern fail electrical testing.
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identify the affected sections of the panel. The
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systemcontro uter a real-tinme contro
damage done to the panel, there is no mechanism available to identify the affected

sections of the panel. The problem causing the error is diagnosed and repaired, but
the entire panel is scrapped to ensure that no defective IC package is propagated
forward in the customer’s production line. The preferred embodiments implement in
the Model 5530 system (and may be implemented in other laser drilling systems) an
indexing mechanism that is used to trace a path of relative movement (i.e., a
sequence of move commands) between the laser beam and the panel to enable

identification of a location where a recoverable error has occurred.



conmputer (RTC) 14, and coordi nated noti on contr ol
nodul es (CMCM) 16. SCC 12 stores a profile of nove
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oceired. mbesuie obdE meduessat ensbrmpwe cerimard ptpsed in LUT 22 is

prcﬂﬂ%&é é% r{eeﬁlsrtﬁrs%@%dja% {Jl\/léfrl\zgl g%cﬁﬂ%&@ﬁk&nﬁhumﬁgum of the dT
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of the Iaser dr|II head at the time of each pause. SCC 12 provides instructions to
activate existing marker software to scribe an “X” mark on each IC package 4 in
which a recoverable error occurred. Marker software can be adapted to scale the
size of an “X” mark or set its position anywhere on panel 2 within the above-
mentioned tracking error tolerance range.

[0014] Skilled persons will appreciate that there is typically a time lag from when
a recoverable error-causing condition of system operation occurs and the time of an
operational pause. Several IC packages 4 may, therefore, be damaged as a

consequence of this time lag. Fig. 1 shows three adjacent IC packages 4 scribed
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consequence of this time lag. Fig. 1 shows three
adj acent | C packages 4 scribedwith "X' marks to
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rel ati ve novenent; producing a recoverable error
indication in response to an occurrence of a
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3. The method of claim 1, in which the record of relative movement includes a
seguence of move commands.

4. The method of claim 1, in which the multiple specimens include repetitive
patterns.

5. The method of claim 4, in which the repetitive patterns represent those of
high density interconnect (HDI) or flexible (Flex) circuits.

6. The method of claim 1, in which the multiple specimens include multiple
packages.

7. The method of claim 6, in which the multiple packages are integrated
circuit packages.

8. The method of claim 1, further comprising providing on the common
substrate a mark indicating the specimen to which a recoverable error indication
corresponds.

9. The method of claim 8, in which the mark is placed on the specimen.



13. A systeminplenented to effect increased processed

specinen yield in the | aser processing of target
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common substrate, conprising: a novenent controller in

response to a system control COﬁ'pUt er initi n . . .
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sequence of nove conmmands. 16. The system of claim 13,

fur mmnowofmp recardipganstanses ot lassn Peicgsainadatisrjace at specific
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systanredr si%@él[% ratonpmgtiveing & eectvckable eptardrdication bignal in
speci nen. e systemof claim 16, in whic

remeﬁ@ran PRauRRISeQ eieePYaIabls PEar EeROitioR) af‘ﬁé”'hﬁ?'v@l recording of
poSRURE BIdHFtHEAREh T thd Rihild mBVERTdnt Bt dofrelspBAd to the recoverable

error condition, thereby to identify and enable separation from the common substrate
each of the specimens undergoing an occurrence of the recoverable error condition.

14. The system of claim 13, in which the system control computer in
response to the recoverable error indication signal causes a laser beam to form on
the substrate a mark indicating each specimen to which the recoverable error
indication signal corresponds.

15. The system of claim 13, in which the information relating to a path of
relative movement includes a sequence of move commands.

16. The system of claim 13, further comprising an instruction signal causing
placement of a mark indicating the specimen to which a recoverable error indicator
corresponds.

17. The system of claim 16, in which the mark is placed on the specimen.

18. The system of claim 16, in which the specimen includes electrical circuitry

and the mark causes the specimen to fail electrical testing.



