Process Control Standards

Standard Recipe File Format

By Andrew Dugenske

COOkle—CutteI‘ process control files that may be sharedGeneral Structure
1 among various equipment types produced The SRFF standard describes the file
prO CESS Contro by any vendor. format, outlines the file sections and indi-
i . cates how data should be represented. The
flles may ]uSt be Manufacturing Challenges two major sections of an SRFF file are the

your formula for Currently, the manufacture of products schema section and the data section (Figure

cannot be moved among dissimilar manu-1). The schema is placed at the beginning of

facturing lines without a cost penalty. the file and defines the objects that will be
lowered costs, turing lines without penalty. the fil e obj _
Shifting production requires a manufactur- used in the data section. The data section

increased quality er to develop new process control files, contains the actual data in the form of

which requires resources. This inability to object instances, populated with informa-

aﬂd re duced move production also greatly reduces flex- tion. Two different types of objects can be
1 . ibility because manufacturing cannot be used in an SRFF file: vendor-independent
. seamlessly moved from one production objects and vendor-specific objects. Ven-

cycle time lessl d f duction obj d vend ific objects. \k

scenario to another. Time and resourcesdor-independent objects are defined by the
must be invested to produce the necessarnbRFF standard and are meant to represent
M anufacturers of surface- process control files, which only add over- data in a generic manner. Vendor-specific

mount  equipment have head associated with a shift in production. objects have been defined by a particular

recently recognized a need to Quality may also suffer. Assuming a man- vendor for a specific application.
standardize process control files for elec- ufacturer shifts production among various By using a schema that describes objects
tronics assembly machinery. These files, manufacturing lines, several process con-at the beginning of each file, the data struc-
often referred to as recipes, provide thetrol files representing the same productture is extensible and a generic parser may
instruction sets used by assembly equipmenimust be generated. If changes are not propbe used to interpret any SRFF file. A parser
to accomplish specific tasks such as compo-agated among all the files, discrepanciesis a software program that breaks a data file
nent placement. Until recently, no standardsmay arise that produce errors and lowerinto the individual components that com-
existed for developing process control files, yield. The goal of SRFF is to decouple the prise the file. A generic SRFF parser can be
and each equipment vendor had to develop a&quipment used to produce a product fromwritten by adhering to the Backnus Naur
proprietary method for conveying manufac- the generic manufacturing recipe. Form (BNF) that is included in the standard.
turing information to its equipment. Conse-
quently, process control files could not b~

shared among equipment produced by d SRFF File
similar vendors. a SCh:ma )
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The BNF outlines the syntactical rules that able to interpret any future SRFF file
must be adhered to when producing anbecause the path for extending the standard
SRFF file. has been established. Another advantage of
Extensibility is important when stan- extensibility is that tools built to interpret
dardizing process control files. Therefore, future versions of the standard will easily
in SRFF objects can be defined and usedbe able to interpret data structures based on
that are not explicitly defined in the stan- the first version of the standard, because
dard. Vendors can define new objects thatextensible data structures are by definition
might be required to describe a new backward-compatible.
process, yet still adhere to the standard.
These new objects can be added to thdProduct, Process
structure, without breaking tools used to Sections
interpret a generic SRFF file. The schema and data sections are fur-
Extensibility is also important when ther segmented into product and process
future versions of the standard are releasedsections. The product section of the schema
Since the method in which the SRFF datais used to define objects that pertain to the
structure can be extended has already beephysical characteristics of the electronic
determined, tools built to interpret a gener- product, such as location, thickness and
ic SRFF file will not have to be significant- part numbers. The product section provides
ly modified when new versions of the stan- the necessary geometric information
dard are released. Ideally, the tools will be required by the equipment producing the

Using Data Standards from Product Idea
through Production

By using both GenCAM (See “GenCAM: Version 1.0,” p. - Preducion
30) and SRFF, the electronics manufacturing industry has ¥

L’
a standards-based path to transfer information from idea DS g ]
to production. In typical product development, a product is < - : :g n
conceived, and a computer-aided design (CAD) applica- o TR = .
tion is used to develop an electronic version of the prod- . ="

uct contained in a file. Typically, computer-aided manu-
facturing (CAM) applications are then used to produce
recipe files from CAD files. CAM applications use the data

FIGURE 1: The number of data
translators increases geometrically as
the number of different CAD or recipe
file types increases.

contained in CAD files and the user’s requirements to
develop equipment control programs. These recipes are
downloaded to the equipment and products produced.

If standards are not used to develop the CAD or Production
recipe files, the data translation activity may be more =
complex than necessary. As shown in Figure 1, the num- \ly CAD _CAM
ber of data translators required to transform information 7@\:H B— o
from project inception to manufacture increases geo- ldea  GenCAM SRFF 1 Product
metrically as the number of different CAD or recipe file O

types increases. The transfer of data through the enter-
prise may be greatly streamlined by using standards
(Figure 2). For example, GenCAM may be used as the

FIGURE 2: Streamlining data transfer
through standards.

single product definition file format, and SRFF may be used as the single machine program file type.
If products are conceived, designed and produced within a single enterprise, transferring information

using standards is not essential. An organization can simply dictate which file formats are to be used with-

in its four walls. However, as the trend in outsourcing continues in electronics manufacturing, data trans-

fer standards will increase in importance.
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product, not a comprehensive description of order, squeegee pressure and oven temperanformation. Process objects indicate how
the product. A standard such as GenCAMture. These objects are key to SRFF becausthe items defined in the product section
may be used to fully define a product (Side- they provide the generic manufacturing should be manufactured.

bar).

instructions for producing the product

The process section of the schema isdefined in the product section. Generally, Vendor-independent
used to define objects that relate to the manprocess objects use data contained in prodObjects

ufacturing of the product, such as placementuct objects combined with process-specific
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The SRFF standard has defined many
vendor-independent objects, which are
generic in nature and may be used to repre-
sent information common to electronics
manufacturing. These objects are grouped in
12 categories of similar object types: com-
mon; dispense; inspection; line configura-
tion; material movement; placement; print;
reflow; shape; test; unit and wave solder.

The common category contains objects
used to define the basic building blocks,
such as geometry, of an electrical product.
Common objects include images, image
definitions, features, fiducials, locations and
patterns; groups of these objects are defined
in the common section. Images are coordi-
nate frames used to define the special repre-
sentation of items in the file. They contain a
mapping from a parent image to their origin.
A primary parent image is defined in the file
that defines the most basic location. The
position of all other images may be traced to
this primary image through parent-child
relationships defined in the file.

Location is another object used to define
coordinate systems. Locations are different
from an image in that they define the posi-
tion of an electrical component contained in
a product defined by an SRFF file. Since
each location references an image, the
absolute position of a location can be deter-
mined by tracing the parent-child image
relationship. Although locations can refer-
ence images, they cannot reference other
locations.

The objects contained in the shape cate-
gory are used to define basic shapes such as
rectangles, diamonds, donuts and discs. The
units category contains objects used to
define the units used throughout the file.
The units of length and torque are defined
in the objects, lengthunits and torqueunits.

The other nine categories contain
objects specific to a particular equipment
type. The placement category contains
objects that may be used to define place-
ment operations, and the screen printer cat-
egory contains objects pertaining to screen
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printing, such as screen size, print strokecompared to a proprietary software archi- concepts in a highly competitive market-

parameters and squeegee properties. tecture. Finally, SRFF will allow manufac- place.
turers to use a single standard to program
Vendor-Specific Objects all the electronic production machines Andrew Dugenskes the manager of research

In addition to vendor-independent within their enterprises. This ability should services at the Manufacturing Research Center
objects, an SRFF file may also include decrease the time needed to introduce neWMARC)—Georgia Institute of Technology
objects defined by vendors. Because they arg@roducts and lower costs—both attractive (Georgia Tech), Atlanta, GA; (404) 894-9161.
exclusive to a particular vendor, these
objects are known as vendor-specific|
objects. If a vendor-specific object is to be
used in a file, its syntax must be included in
the appropriate vendor schema section in the
file. Vendor-specific object definitions must
adhere to the SRFF BNF so a generic togl
can be developed to interpret any object def
inition. In addition to strictly adhering to the
BNF, guidelines for developing well-formed
vendor-specific objects are also included in
the standard. A vendor may use vendor-spe-
cific objects to extend vendor-independen
objects or introduce new concepts.

If vendor-specific objects are used in an
SRFF file, they should be defined in the
appropriate vendor section of the schema. Tp
eliminate name/space collisions, each ven
dor must register with SMEMA to obtain a
unique tag. If a vendor wants to define a vent
dor-specific object, a section in the schema
identified by this unique tag is included in
the schema. In a similar fashion, the popu
lated vendor-specific objects are included i
the appropriate vendor-specific data sectior.
By placing vendor-specific object definitions
and data in sections of the file labeled with 3
vendor-specific tag, information associated
with a particular vendor may easily be sepa
rated from the rest of the file.

Conclusion

The SRFF is a common, generic, inter-|
changeable and extensible method of pro
ducing and interpreting files that provide
instructions to electronics manufacturing
equipment. Software developers, equip
ment suppliers and electronic manufactur
ers may be able to increase quality, reducg
costs and improve flexibility through use of
the standard. Software developers can con-
centrate on high return on investment appli
cations versus support-intensive translators.
Equipment suppliers can provide a standard
method to transfer information to their
equipment, which allows this equipment to
compete on the basis of performance as
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