TRACKI NG AND MARKI NG SPECI MENS HAVI NG DEFECTS Rel ated
Application [0001] This application clainms benefit of
U S. Provisional Patent Application No. 60/628, 278,
filed Novenber 15, 2004. Technical Field [0002] This
invention relates to laser drilling of vias in target
material characterized by repetitive patterns and, in
particular, to a technique for increasing integrated
circuit (1C package yield by tracking and marking 1C
packages arranged on a common panel and havi ng
defective vias fornmed during a laser via drilling
process. Background I nformation [0003] Nom nally

i dentical 1C packages are typically arranged in

mul tiple arrays on a common panel. Fig. 1 shows by

way of exanple a panel 2 of which eigh | ages
& 2t  TRAGHIBEIAND MARKINGRRERMENS sAug IEFERTS
packages each. (The "X' mark across each of three of
the I C packages represents a defect indication nmade in
accor Relatad Applicatibre | nvention and forns no part of the

rt 4
rooB4] Tl ablchlBlei bBANTof |5 Froliiohe Lo AER Auportion
Nofﬁ%zaﬁ'ﬂs fiéd Noverdbérayre 2000f an el ectrically
condu_(lzt i ve L@{;gr!i al, such as copper. Laser drilling
forms $Rd%%¥a in the ABF material to a depth at
[ooml ChTRisGRRREON réldRE th Faskf @Ry of \ias mrtakgee nfawrmat i on
a_via interconnect bet i fferent

chqr@ctﬁg%qpa@érepkep five patigips; élp]palglp;élﬁr tQ 353 qq@ fgr mcreasmg
intdifpstea Wodit Aty Ebl?ég@jnél@ By rabikiRg bAd AFRIhE 1€ phbkages arranged
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pmxgg ) detection of an error occurring during drilling.
er dr| [ ng has been stopped, an operator renoves
gpatione panel on which the drilling
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after the occurrence of which a |laser drilli n% iyste
pagietned laysrs of ag @{qcmgrgllybgqg@é@g\(q@atenal 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
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Summary of the Invention [0005] Preferred enbodi nents
of this invention are adapted for inplenentation in
software running on currently available laser drilling
systens and enabl e the tracking and marking of
recoverabl e errors on a panel of |C packages during a
laser drilling process. Although its |nplenentat|on
is described for |IC packages, the tracking a
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[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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custoner to specify its own X-Qut mark. An exanpl e of
a custom zed X-Qut mark would be a proprietary

t ool pat h desi gned to nake the specific package or
pattern fail electrical testing. Such an X-Qut mark
woul d enabl e the custoner to track and identify
defective | C packages w thout human i nspection of
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defectjive, | ackz%e [ ro ated. forward in the
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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.



stores a profile of nove commands that are carried out
by a positioning nmechanism which in response to CMCM
16 effects relative novenent between a | aser beam and
a reference datum associated with panel 2. The nove
commands direct the |aser beamto stored | ocations on
panel 2 where instances of via drilling are to take

pl ace. Via tracking is acconplished by creating a hole
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valuge Br@efiY®n stored in LUT 22 to deternine the position
[oﬂfa]t herhbas%tfendrmdlémamea with th& Ridekifg nidth6d ihadeattRce KER the
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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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del ay of operational pause. [0015] In a second

enbodi nent, the hole count for each set of nove
conmands is not used in association with a
correspondi ng sum of dT val ues at each nove conmand.
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produci ng a recoverable error indication in response
to an occurrence of a recoverable error condition
arising fromthe | aser processing; and correlating the
record of relative novenent and of the record of

i nstances of |aser processing to determ ne which of
them t ook place when a recoverable error indication
was produced. 2. The nethod of claim1l, in which the
record of instances incl GB#8Sa tine indication
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SPECi
sequence 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.




the | aser processing of target material that includes
mul tiple specinmens forned on a common substrate,
conprising: a novenent controller in response to a
system control conputer initiating relative novenent
between a | aser beam and a reference datum associ at ed
wWth the common substrate; a command subsystem
operating to generate infornmation relating to a pat
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speci men. 18. The systemof claim1l
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positions along the path of the relative movement that correspond 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 indicafing 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.



