Automation and the
smiley face of death

he pervasive trends of manpower reduction and the shift
toward the use of foundry services have created a new set
of challenges for designers attempting to bring a prototype
design to reality. The manufacturing-transfer process has
gone from one with engineering oversight to one of almost
complete automation. Although this automation allows for
consistency in data structure and format and represents an attempt at

minimal conformance to a set of de-
sign rules, it does not necessarily ac-
count for engineers’ waivers and de-
signers’ assumptions and interpreta-
tion of the rules.

One demonstration of this trend is
a design submission that “passes” an
automated test and receives a “smiley
face” indicating that the design trans-
ferred with no errors. More than 90%
of the time, when a design has zero
errors, there are a significant num-
ber of warnings. These warn-
ings are lists of process-
ing assumptions the au-
tomated-transfer pro-
cess used to verify con-
formance to the de-
sign rules and tapeout
guidelines. These warn-
ings also include the de-
sign’s data objects; the design’s
data layers; and information that the
processing routines are ignoring, dis-
carding, or both.

In most cases, if a design earns a
smiley face, people release it to pro-
duction without reading and under-
standing the impact or the extent of
the warnings. But most designs with
zero errors and multiple warnings end
up functioning improperly and require

Design transfer is
no longer an engi-
neering task but a
collaborative effort.

many re-spins to fix. This issue is re-

sponsible for about 70% of design re-

spins and presents the greatest chal-

lenge to product engineering on fail-

ure analysis. The product-engi-

neering and yield-improve-

ment groups are work-

ing from the assump-

tion that the released

design was correct rel-

ative to the design da-

ta, but the discrep-

ancy between the ac-

tual released design and

the engineering design can be
significant.

In addition, most of the designs
have a known block that does not
conform to the designs’ rules for de-
vices. This block, usually called the
“graffiti cell,” contains the chip name,
the copyright information, and oth-
er data. These contents are not oper-
ating devices. They identify the chip
and the data sets that make it through
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testing. The foundry’s incoming-da-
ta procedure should be able to iden-
tify and exclude checking of this cell.
Unfortunately, a number of foundries
lack this “skip-a-cell” feature in the
release flow. As a result, either the
release team must release the design
without the necessary design-marking
layers, or it must bypass the automa-
tion in favor of manual processing.

Transferring the design data to the
manufacturing facility can itself be a
challenge. To transfer this data, de-
signers typically use GDSII (Graph-
ic Design System II), also known as
stream data, and Oasis, which are both
binary-file formats. Another means of
transfer, CIF (common intermediate
format), is a popular academic-edition
and free EDA tool in ASCII (Amer-
ican Standard Code for Information
Interchange) format. To reduce cycle
time, physical media is no longer the
method of choice. Rather, teams elec-
tronically transfer the designs. In the
past, these electronic transfers have
been in the form of e-mail attach-
ments, but, with new designs having
10s of gigabytes, this method is im-
practical for most e-mail tools. Small-
er designs—typically, CIF designs—
can still use e-mail formats, in which
you embed the design data in the e-
mail body itself. This limitation makes
FTP (file-transfer protocol) the proto-
col of choice. With FTP, the customer
can drop the design into a designated
secure FTP site at the foundry, or the
designer can park the data at the cus-
tomer site in a secure FTP location for
a foundry autobot to collect.

In either case, most networks in-
clude significant security provisions
that restrict or purposely corrupt the
binary data to ensure security and
avoid malicious attacks on the net-
work. So design transfer is no longer
an engineering task but a collaborative
effort in which the involvement of the
IT (information-technology) depart-
ment is an absolute requirement.

Contact me at pallabc@siliconmap .net.
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