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Cookie-cutter
process control
files may just be
your formula for

lowered costs,
increased quality

and reduced
cycle time.

M anufacturers of surfac
mount equipment hav
recently recognized a need

standardize process control files for el
tronics assembly machinery. These fi
often referred to as recipes, provide 
instruction sets used by assembly equipm
to accomplish specific tasks such as com
nent placement. Until recently, no standa
existed for developing process control fil
and each equipment vendor had to devel
proprietary method for conveying manufa
turing information to its equipment. Cons
quently, process control files could not 
shared among equipment produced by 
similar vendors.

Recognizing the need to improve int
operability on the factory floor, the Surfa
Mount Equipment Manufacturers Assoc
tion (SMEMA) of IPC: Association Con
necting Electronics Industries (Northbroo
IL) established a task force to produc
standard that outlines a common metho
constructing process control files. Over 
past few years, representatives from eq
ment suppliers, electronic product ma
facturers and software developers h
worked together to produce the SMEM
Standard Recipe File Format (SRFF). SR
provides a generic method of produc
46 Circuits Assembly JUNE 1999
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process control files that may be sha
among various equipment types produ
by any vendor.

Manufacturing Challenges
Currently, the manufacture of produ

cannot be moved among dissimilar ma
facturing lines without a cost penal
Shifting production requires a manufact
er to develop new process control fil
which requires resources. This inability
move production also greatly reduces fl
ibility because manufacturing cannot 
seamlessly moved from one product
scenario to another. Time and resou
must be invested to produce the neces
process control files, which only add ov
head associated with a shift in product
Quality may also suffer. Assuming a m
ufacturer shifts production among vario
manufacturing lines, several process c
trol files representing the same prod
must be generated. If changes are not p
agated among all the files, discrepan
may arise that produce errors and lo
yield. The goal of SRFF is to decouple 
equipment used to produce a product f
the generic manufacturing recipe.
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General Structure
The SRFF standard describes the 

format, outlines the file sections and in
cates how data should be represented.
two major sections of an SRFF file are 
schema section and the data section (Fi
1). The schema is placed at the beginnin
the file and defines the objects that will
used in the data section. The data sec
contains the actual data in the form 
object instances, populated with inform
tion. Two different types of objects can 
used in an SRFF file: vendor-independ
objects and vendor-specific objects. V
dor-independent objects are defined by
SRFF standard and are meant to repre
data in a generic manner. Vendor-spec
objects have been defined by a partic
vendor for a specific application.

By using a schema that describes obj
at the beginning of each file, the data str
ture is extensible and a generic parser 
be used to interpret any SRFF file. A par
is a software program that breaks a data
into the individual components that co
prise the file. A generic SRFF parser can
written by adhering to the Backnus Na
Form (BNF) that is included in the standa
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FIGURE 1: Gen-
eral structure of
the SRFF.
http://www.circuitsassembly.com
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The BNF outlines the syntactical rules t
must be adhered to when producing
SRFF file.

Extensibility is important when sta
dardizing process control files. Therefo
in SRFF objects can be defined and u
that are not explicitly defined in the sta
dard. Vendors can define new objects 
might be required to describe a n
process, yet still adhere to the stand
These new objects can be added to
structure, without breaking tools used
interpret a generic SRFF file. 

Extensibility is also important whe
future versions of the standard are relea
Since the method in which the SRFF d
structure can be extended has already 
determined, tools built to interpret a gen
ic SRFF file will not have to be significan
ly modified when new versions of the st
dard are released. Ideally, the tools will
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through Pr

By using both GenCAM (See “GenCAM: Version 1.0,” p

30) and SRFF, the electronics manufacturing industry has

a standards-based path to transfer information from idea

to production. In typical product development, a product is

conceived, and a computer-aided design (CAD) applica-

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

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 o

recipe files, the data translation activity may be more

complex than necessary. As shown in Figure 1, the num-

ber of data translators required to transform information

from project inception to manufacture increases geo-

metrically as the number of different CAD or recipe file

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

single product definition file format, and SRFF may be u

If products are conceived, designed and produced 

using standards is not essential. An organization can sim

in its four walls. However, as the trend in outsourcing c

fer standards will increase in importance.
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able to interpret any future SRFF f
because the path for extending the stan
has been established. Another advantag
extensibility is that tools built to interpr
future versions of the standard will eas
be able to interpret data structures base
the first version of the standard, beca
extensible data structures are by defini
backward-compatible.

Product, Process
Sections

The schema and data sections are 
ther segmented into product and proc
sections. The product section of the sch
is used to define objects that pertain to
physical characteristics of the electro
product, such as location, thickness 
part numbers. The product section provi
the necessary geometric informat
required by the equipment producing 
I

http://www.circuitsassembly.com

 from Product Idea
oduction

.

r

sed as the single machine program file type.

within a single enterprise, transferring information

ply dictate which file formats are to be used with-

ontinues in electronics manufacturing, data trans-

CAD CAM

Idea GenCAM SRFF

Production

Product

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

FIGURE 2: Streamlining data transfer
through standards.
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product, not a comprehensive description
the product. A standard such as GenC
may be used to fully define a product (Si
bar).

The process section of the schema
used to define objects that relate to the m
ufacturing of the product, such as placem
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order, squeegee pressure and oven tem
ture. These objects are key to SRFF bec
they provide the generic manufactur
instructions for producing the produ
defined in the product section. Genera
process objects use data contained in p
uct objects combined with process-spec
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information. Process objects indicate h
the items defined in the product sect
should be manufactured.

Vendor-Independent
Objects

The SRFF standard has defined m
vendor-independent objects, which 
generic in nature and may be used to re
sent information common to electron
manufacturing. These objects are groupe
12 categories of similar object types: co
mon; dispense; inspection; line configu
tion; material movement; placement; pr
reflow; shape; test; unit and wave solder

The common category contains obje
used to define the basic building bloc
such as geometry, of an electrical prod
Common objects include images, ima
definitions, features, fiducials, locations a
patterns; groups of these objects are def
in the common section. Images are coo
nate frames used to define the special re
sentation of items in the file. They contai
mapping from a parent image to their orig
A primary parent image is defined in the 
that defines the most basic location. T
position of all other images may be trace
this primary image through parent-ch
relationships defined in the file.

Location is another object used to de
coordinate systems. Locations are diffe
from an image in that they define the po
tion of an electrical component contained
a product defined by an SRFF file. Sin
each location references an image,
absolute position of a location can be de
mined by tracing the parent-child ima
relationship. Although locations can ref
ence images, they cannot reference o
locations. 

The objects contained in the shape c
gory are used to define basic shapes su
rectangles, diamonds, donuts and discs.
units category contains objects used
define the units used throughout the f
The units of length and torque are defin
in the objects, lengthunits and torqueun

The other nine categories cont
objects specific to a particular equipm
type. The placement category conta
objects that may be used to define pla
ment operations, and the screen printer 
egory contains objects pertaining to scr
http://www.circuitsassembly.com
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printing, such as screen size, print str
parameters and squeegee properties. 

Vendor-Specific Objects
In addition to vendor-independe

objects, an SRFF file may also inclu
objects defined by vendors. Because they
exclusive to a particular vendor, the
objects are known as vendor-spec
objects. If a vendor-specific object is to 
used in a file, its syntax must be included
the appropriate vendor schema section in
file. Vendor-specific object definitions mu
adhere to the SRFF BNF so a generic 
can be developed to interpret any object 
inition. In addition to strictly adhering to th
BNF, guidelines for developing well-forme
vendor-specific objects are also included
the standard. A vendor may use vendor-
cific objects to extend vendor-independ
objects or introduce new concepts.

If vendor-specific objects are used in
SRFF file, they should be defined in t
appropriate vendor section of the schema
eliminate name/space collisions, each v
dor must register with SMEMA to obtain
unique tag. If a vendor wants to define a v
dor-specific object, a section in the sche
identified by this unique tag is included 
the schema. In a similar fashion, the po
lated vendor-specific objects are included
the appropriate vendor-specific data sect
By placing vendor-specific object definitio
and data in sections of the file labeled wit
vendor-specific tag, information associa
with a particular vendor may easily be se
rated from the rest of the file.

Conclusion
The SRFF is a common, generic, int

changeable and extensible method of 
ducing and interpreting files that provi
instructions to electronics manufactur
equipment. Software developers, equ
ment suppliers and electronic manufac
ers may be able to increase quality, red
costs and improve flexibility through use
the standard. Software developers can 
centrate on high return on investment ap
cations versus support-intensive translat
Equipment suppliers can provide a stand
method to transfer information to the
equipment, which allows this equipment
compete on the basis of performance
http://www.circuitsassembly.com
e

compared to a proprietary software arc
tecture. Finally, SRFF will allow manufa
turers to use a single standard to prog
all the electronic production machin
within their enterprises. This ability shou
decrease the time needed to introduce 
products and lower costs—both attrac
CI
A
L

concepts in a highly competitive mark
place.
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