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The Principles of
Standardization

In May 1995 the IPC’s Technical Activities Executive Committee adopted Principles of
Standardization as a guiding principle of IPC’s standardization efforts.

Standards Should:
• Show relationship to Design for Manufacturability

(DFM) and Design for Engineering (DFE)
• Minimize time to market
• Contain simple (simplified) language
• Just include spec information
• Focus on end product performance
• Include a feedback system on use and

problems for future improvement

Standards Should Not:
• Inhibit innovation
• Increase time-to-market
• Keep people out
• Increase cycle time
• Tell you how to make something
• Contain anything that cannot

be defended with data

Notice IPC Standards and Publications are designed to serve the public interest through eliminating
misunderstandings between manufacturers and purchasers, facilitating interchangeability and
improvement of products, and assisting the purchaser in selecting and obtaining with minimum
delay the proper product for his particular need. Existence of such Standards and Publications
shall not in any respect preclude any member or nonmember of IPC from manufacturing or sell-
ing products not conforming to such Standards and Publication, nor shall the existence of such
Standards and Publications preclude their voluntary use by those other than IPC members,
whether the standard is to be used either domestically or internationally.

Recommended Standards and Publications are adopted by IPC without regard to whether their
adoption may involve patents on articles, materials, or processes. By such action, IPC does
not assume any liability to any patent owner, nor do they assume any obligation whatever to
parties adopting the Recommended Standard or Publication. Users are also wholly responsible
for protecting themselves against all claims of liabilities for patent infringement.

IPC Position
Statement on
Specification
Revision Change

It is the position of IPC’s Technical Activities Executive Committee (TAEC) that the use and
implementation of IPC publications is voluntary and is part of a relationship entered into by
customer and supplier. When an IPC standard/guideline is updated and a new revision is pub-
lished, it is the opinion of the TAEC that the use of the new revision as part of an existing
relationship is not automatic unless required by the contract. The TAEC recommends the use
of the lastest revision. Adopted October 6. 1998

Why is there
a charge for
this standard?

Your purchase of this document contributes to the ongoing development of new and updated
industry standards. Standards allow manufacturers, customers, and suppliers to understand one
another better. Standards allow manufacturers greater efficiencies when they can set up their
processes to meet industry standards, allowing them to offer their customers lower costs.

IPC spends hundreds of thousands of dollars annually to support IPC’s volunteers in the
standards development process. There are many rounds of drafts sent out for review and
the committees spend hundreds of hours in review and development. IPC’s staff attends and
participates in committee activities, typesets and circulates document drafts, and follows all
necessary procedures to qualify for ANSI approval.

IPC’s membership dues have been kept low in order to allow as many companies as possible
to participate. Therefore, the standards revenue is necessary to complement dues revenue. The
price schedule offers a 50% discount to IPC members. If your company buys IPC standards,
why not take advantage of this and the many other benefits of IPC membership as well? For
more information on membership in IPC, please visit www.ipc.org or call 847/790-5372.

Thank you for your continued support.
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Printed Board Description in Digital Form

1.0 SCOPE

This standard specifies record formats used to describe
printed board products with detail sufficient for tooling,
manufacturing and testing requirements. These formats
may be used for transmitting information between a printed
board designer and a manufacturing facility. The records
are also useful when the manufacturing cycle includes
computer-aided processes and numerically controlled
machines.

The information can be used for both manual and for digi-
tal interpretation. The data may be defined in either English
or SI units.

1.1 Format Compatibility The concepts detailed in this
standard may be supplemented by descriptions defined in
other companion IPC Standards. It is the intent that a fam-
ily of standards be developed with applicability for various
record formats.

Data redundancy shall be kept to a minimum by using
companion standards for appropriate data descriptions,
depending upon the use of the data. The following shows
the correlation between standards and record formats that
are to be defined:

Table 1–1 Correlation Between IPC-D-35X Standards
and Record Formats

IPC-D-35X
Standards Record Description

IPC-D-350 Artwork Records

IPC-D-350 Board Description Records

IPC-D-351 Schematic Drawing Records

IPC-D-351 Master Drawing Records

IPC-D-351 Assembly Drawing Records

IPC-D-351 Miscellaneous Part Drawing Records

IPC-D-352 Electrical Description Records

IPC-D-352 Parts List Records

IPC-D-354 Library Description Records

IPC-D-356 Bare Board Electrical Test Information

2.0 APPLICABLE DOCUMENTS

The following documents of the issue currently in effect
form a part of this standard to the extent specified herein.

2.1 IPC1

IPC-T–50 Terms and Definitions

IPC-D-310 Suggested Guidelines for Artwork Generation
and Measurement Techniques for Printed Circuits

IPC-D-354 Library Format Description for Printed Board
Digital Data Bases

IPC-D-390 Automated Design Guidelines

2.2 American National Standards Institute2

ANSI X3/TR-1-77 American National Directory for Infor-
mation Processing

ANSI X3.4 Standard Code for Information Exchange

ANSI X3.12 Subroutine Record Format Standardization

ANSI X3.22 Recorded Magnetic Tape for Information
Interchange

ANSI X3.26 Hollerith Punched Card Code

ANSI X3.39 Recorded Magnetic Tape

ANSI X3.54 Recorded Magnetic Tape

ANSI Z210.1 Metric Practice Guide (ASTM E380-72)

2.3 Department of Defense3

W-T-0051 Tape, Electronic Data Processing, 1971

2.4 International Electrotechnical Commission (IEC)4

International Standards Organization4

IEC Publication 194 Terms and Definitions for Printed
Circuits

ISO Publication 646 Information Processing. ISO 7-Bit
Coded Character Set for Information Exchange

3.0 TERMS AND DEFINITIONS

Unless otherwise specified herein, terms and definitions
shall be in accordance with IPC-T-50, IEC 194, ANSI
X3.12 and the definitions in the following paragraphs. Use-
ful terms from the referenced standards are reprinted in
Appendix B and C to assist in the understanding of this
document.

1. To obtain documents, write: IPC, 2215 Sanders Road, Northbrook, IL 60062-6135
2. To obtain documents, write: American National Standards Institute, 1430 Broadway, New York, NY 10018
3. To obtain documents, write: Standardization Documents Order Desk, Building 4D, 700 Robbins Avenue, Philadelphia, PA 19111-5094
4. To obtain documents, write: (ISO or IEC) Central Office, 3 Rue De Varemebe, P.O. Box 131, 1211 Geneva 20, Switzerland
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3.1 Annotation Record A type of Data Record which
describes a text or legend feature. An annotation record
consists of letters and symbols and their locations.

3.2 Comment Record A record that provides, or refers
to, additional descriptive material which may clarify the
meaning of the data in the job set.

3.3 Composite Records A sequence of Data and Gen-
eral Records that describe a complex feature which: 1) is
used repeatedly in a design or 2) cannot be described by a
single type of Data Record (Line, Point, or Annotation) or
3) both. The first record in a set of composite records is its
Subroutine Definition Record, the last record is an End of
Subroutine Record. The set of Composite Records may be
thought of as a Subroutine.

3.4 Data Information Module (DIM) A group of records
which contain related data which describes a specific prod-
uct, function, or task.

3.5 Data Layer A group of related records within any
Data Information Module that contains a subset of the
description of one or more physical layers of a product.

3.6 Data Record(s) A type of record or group of records
which describe information related to the physical and
locational aspects of features, as well as instructions for use
of previously defined data. Data Records include Point,
Line, Annotation, Subroutine Definition and Subroutine
Call Records.

3.7 Datum Reference The theoretically-exact point that
is the origin from which the location of geometric charac-
teristics of features are estab- lished.

3.8 Feature The make, shape, or appearance of charac-
teristics of a printed board or artwork (i.e., lands, conduc-
tors, holes, cutouts, dielectric separation, legend, etc.). Fea-
tures are described by records.

3.9 Field A data element (a unit of information) which
defines a characteristic of the feature(s) being described.
Records are made up of ordered fields.

3.10 General Record A record which continues or termi-
nates a processing sequence. General records include Con-
tinuation, End of Subroutine and End of Job Records.

3.11 Job Set A group of one or more Data Information
Modules.

3.12 Line Record(s) A type of Data Record that
describes a linear feature. A Line Record(s) provides the
beginning and end point of all segments that comprise the

linear feature, and may have linear or circular characteris-
tics.

3.13 Modal Form The technique whereby a data descrip-
tion or other command is given only once at the beginning
of a related set of data and is in effect until otherwise
instructed.

3.14 Parameter Record A record that describes the
characteristics of the subsequent Data Records. Parameter
records are modal. Examples of parameter records are: Job,
Units, Scale and Tol.

3.15 Point Record A type of Data Record which
describes a feature which is located at a single position or
discrete positions.

3.16 Physical Layer A printed wiring board (or other
layered product) layer or artwork image representing a
complete conductive or nonconductive layer.

3.17 Record An ordered set of fields (data elements) of
ASCII characters. In the context of D-350, there are four
types of records: Comment Records, Data Records, Gen-
eral Records and Parameter Records.

3.18 Subroutine Definition Record A type of Data
Record which labels a subroutine and is the first record in
a Composite Record set. (See Composite Records)

3.19 Subroutine Call Record A type of Data Record
which describes the placement (location and rotation) of a
previously defined complex feature (Subroutine). Subrou-
tines called may be defined in the current Job or in a D-
350 library. (See Composite Records.).

4.0 GENERAL REQUIREMENTS

Figure 4–1 shows the hierarchical structure of the data
within a job set. Letters have been assigned to each data
information module, to identify their characteristics within
the job set. It should be noted that the conclusion of a job
is identified by the numbers ‘‘999.’’

4.1 Data Hierarchy Printed boards and/or artwork shall
be described in data records within a hierarchical structure
as shown in Figure 4–1. The formats of the records apply-
ing to the boards or artwork are specified herein.

4.1.1 Job Set Definition The job set is headed by a job
record (paragraph 5.1) and ended by an end of job record
(paragraph 5.1.2). A job set shall consist of one or more
Data Information Modules (DIM) that pertain to a single
electronic interconnection product. Each unique Data Infor-
mation Module may occur only once in a job set. Each
DIM shall contain a title (Parameter TITLE, paragraph
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5.6), number (Parameter NUM, paragraph 5.7), and revi-
sion level (Parameter REV, paragraph 5.8). Title, number
and revision identify the unique characteristics of a DIM.
A Data Information Module is terminated by the occur-
rence of another DIM or end-of-job record.

This standard is intended to describe the format for the fol-
lowing data information modules:

DIM A Artwork

DIM B Printed Boards

4.1.2 Data Information Module Definition Artwork Data
Information Modules (DIM A), and Board Information
Modules (DIM B) are composed of data records, parameter
records, and comment records, which describe artwork or
related board data.

Parameter records inform the computer program how to
interpret the records that follow in the job set. Comment
records provide additional descriptive material for review
by the user, but are not interpreted by the computer. Data
records provide the detailed data describing either the art-
work or the board.

Some typical examples of information supplied by data
records are listed below:

Feature Dimensions Character Height or Width
Hole Size Conductor End Characteristics
Type of Hole Data Layer Codes
Annotation Electrical Node Identification

4.2 Basic Record Types The following are the basic
record types discussed in this document:

Parameter Records (Section 5.0)

Comment Records (Section 6.0)

General Information on Data (Feature/Location) Records
(Section 7.0)

Line Records (Section 8.0)

Point Records (Section 9.0)

Annotation Records (Section 10.0)

Complex or Composite (Subroutine) Records (Section
11.0)

End of Job Record (Paragraph 5.1.1)

End of Job Library

4.3 Record Format Two methods of formatting data are
supported by this standard. One is a fixed format, the other
is a variable format.

In the fixed format, information is specified for each of the
80 columns. In the variable format, data may be left-
justified, and the length of the record may vary. Data may
be described identically between the two types of formats,
or one may choose to compact data in the variable format
by moving the information to the left.

The use of the specific format is determined by the occur-
rence of a parameter record that describes the format type.
In the absence of a format parameter record, the fixed for-
mat will be assumed.

4.3.1 Form ‘‘F’’—Fixed Format The basic text of this
standard deals with fixed formats (specific information for
each of the 80 columns). The first three columns are del-
egated to operation codes (line records, point records, etc.,
are specified). See paragraph 7.2.

In the fixed format concept, columns 4–30 are reserved for
feature description information. Included are feature
dimension, data layer codes, node identification, hole sizes
and types, and generic characteristics of features. See para-
graph 7.3.

The third major data area in the fixed-record format is the
Location Description Area in columns 31–72. In the fixed-
record format these columns contain the (x,y,z) coordinates
for location description. See paragraph 7.4.

Columns 73–80 may be used for sequencing. This area
shall not contain data necessary to the printed board defi-
nition. See paragraph 7.5.

4.3.2 Form ‘‘V’’—Variable Format Variable format
records shall be preceded by a parameter identification (see
paragraph 5.2, ‘‘Parameter FORM’’) that specifies the use
of the variable format. The maximum variable record
length may be any number of columns, includes the end-
of-record delimiter, and is specified by Parameter Form
(see paragraph 5.2).

4.3.2.1 Positioning of the Data Data must be entered in
variable format records in the order specified, positioned as
far left as possible (‘‘left-justified’’). Positioning is con-
trolled by the following criteria:

IPC-350-4-1

Figure 4–1 Hierarchy of data in a job set
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• All data may be left-justified, starting in column 4. Col-
umns 1–3 are for operation codes. Data fields shall follow
the same order used in fixed format records.

• Prefix letters are used as field delimiters for data fields.
When a prefix letter is present, the corresponding value
field shall be filled (a prefix letter and a blank field, or a
blank prefix column and a filled field are not permitted).

• Blank columns are permitted. Blanks are required
between discrete numerical values that do not have a pre-
fix letter (field delimiter), or groups of letters that repre-
sent discrete pieces of information (e.g., to indicate the
data information module for artwork, use ‘‘DIM A,’’ leav-
ing a space before the ‘‘A.’’ One or more blank spaces
may be left before the letters that head up each of the dif-
ferent fields (‘‘D’’ field, ‘‘H’’ field, x-coordinate field,
y-coordinate field, etc.), but are not required.

• Leading and trailing zeros may be omitted provided the
numeric value contains a decimal point. Leading zeros
may be omitted when the number is an identifier, such as
‘‘D’’ Field SUBROUTINE identifiers and layer numbers.

• For numerical values, precision shall be indicated by a
decimal point. See paragraph 4.3.2.2 for requirements.

• Indicating positive numbers with a plus (‘‘+’’) sign is
optional; indicating negative numbers with a minus sign
(‘‘–’’) is mandatory.

• Data fields (including LDA coordinates) shall not be bro-
ken up across (continuation) records.

• Records shall be terminated by an end-of-record. See
paragraph 4.3.2.3 for requirements.

4.3.2.2 Decimal Point The fixed format (Form ‘‘F’’) has
requirements to dictate the precision of numbers (for
example, English dimensions for feature location can be
expressed in thousandths of an inch, with an allowable
space of five digits). The variable format (Form ‘‘V’’)
requires the use of a decimal point to indicate the precision
of the specified number.

The decimal point shall be used in the variable format to
indicate precision for both English (‘‘CUST’’) and SI units.
Numeric data in the variable length format must include a
decimal point, e.g., LDA values, scale factors and ‘‘D’’
Field identifiers. Decimal points may be omitted for whole
numbers.

The range of values shall be limited to numbers with dig-
its that occupy no more than four places to the left of the
decimal point and five places to the right of the decimal
point; e.g. 0.00001–9999.99999. This is true for both
English (‘‘CUST’’) and SI units. Leading and trailing zeros
may be omitted.

The limitation of 0.00001–9999.99999 on the range of val-
ues is the default limit. A method for specifying other lim-
its is given under paragraph 5.2, which defines Parameter
FORM.

4.3.2.3 End-of-Record Every variable-length record
shall be terminated by a line feed, (the line feed is a non-
printable character). For example, in a variable format
record that uses all 132 columns, the line feed would
occupy column 133.

The line feed may be used for comment or annotation
records in the fixed format to truncate trailing unused col-
umns

Note: The carriage return was used for this function in
previous revisions of IPC-D-350.

The line feed, shall be referred to in the text of this docu-
ment as ‘‘end-of-record.’’ The illustrations in this standard
use a left arrow (←) to indicate end-of-record.

4.4 Data Set Descriptions The data shall explicitly
describe absolute (not incremental) values, and the contour
and location of each individual feature, or a composite fea-
ture of the electronic interconnection product.

The location of each of the individual elements of a com-
posite element shall be defined with reference to the com-
posite datum, using data records.

Individual features shall be defined as either lands, holes,
line segments, annotation, or individual elements of a
complex/composite feature. A feature shall not be defined
more than once at a specific location in any Data Informa-
tion Module.

4.5 Data Orientation All data shall describe the physical
properties of an electronic interconnection product from the
viewpoint of the side of the assembly that contains the
components (primary side). For those electronic assemblies
that have components on more than one side, any external
side may be designated as the primary side; the opposite
external side shall be designated as the secondary side.
Physical layers may be conductive or nonconductive as
required to satisfy the physical or electrical properties of
the interconnection product (see Figure 4–2).

Physical layers shall be numbered consecutively starting
from the primary side as layer one (1) (see IPC-D-325).
The convention for physical layer definition (numbering of
layers) is given in Table 4–1.

When coordinates are used to describe physical informa-
tion, the origin (0,0) shall be the same for all layers of
interconnection description within a Data Information
Module, and shall follow the standard Cartesian coordinate
reference system. Positive and negative coordinate values
are permitted.

All feature and location records shall be defined at 1:1
scale. When the data is to be scaled, it may be modified
through the use of a SCALE parameter record.

4.6 Transfer Media and Data Formats Data shall be
transmitted by magnetic tape (9-track), disk (removable;
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hard or floppy), or by direct electronic transfer. Transfer
media shall be mutually agreed to by sender and receiver.

The allowable character set for non-comment records shall
be referred to as the standard ISO code, and shall be
restricted to the ISO 7-bit coded character set for informa-
tion interchange (ISO 646) from ‘‘space’’ (decimal value
32) through ‘‘tilde’’ (decimal value 126) and the following
characters: ‘‘null’’ (decimal value 0), carriage return (deci-
mal value 13), and ‘‘line feed’’ (decimal value 10). The
default mode for characters defined in ISO 646 for cur-
rency, number code and national code shall be according to
Table 4–2. (Identical to ANSI/ASCII, see Table 5–1.)

Refer to Table 13–1 for the standard ISO code character
set.

Comment records, and TITLE, NUM, and REV parameter
records can include characters from any native language
character set. See section 6 for requirements of comment
records, and paragraph 5.3 for parameter CODE, which
specifies the character set for comment records and TITLE,
NUM, and REV parameter records.

4.6.1 Other Transfer Media Formats for disk or direct
electronic transfer shall be mutually agreed upon by sender
and receiver. This may include size of file, end-of-file indi-
cators, type of packing/unpacking routines, etc.

Transfer media may contain several job sets. Each job set
shall be uniquely identified (e.g. terminated by an End-of-
File mark).

4.6.2 Magnetic Tape Unrecorded tape shall conform to
W-T-0051.

Nine-track recording tape shall conform to ANSI X3.22 for
800 CPI, X3.39 for 1600 CPI and X3.54 for 6250 CPI.

For fixed format, magnetic tape recording shall be packed
1600 bytes to the block. No magnetic labels shall be writ-
ten on the tape. For variable format, the tape format shall
be mutually agreed upon between sender and receiver.

A magnetic tape may contain several job sets. Each job set
must be terminated with a hardware generated ‘‘EOT’’
(end-of-tape) mark. The last job set shall be terminated
with two ‘‘EOT’’ (end-of-tape) marks.

Table 4–1 Physicial Layer Definitions

Layer
Number Definition

00 Holes (vias) that go all the way through the
board. (Holes that only go partially through the
board, such as buried or blind vias, are noted
on layers on which they occur.)

01 First conductive layer.

02 through
N

Second conductive layer through Nth
conductive layer.

N + 1 First external non-conductive layer (solder
mask, legend, cover coat, etc.) near
conductive layer 1 (viewing from the primary
side).

N + 2 Second non-conductive layer (viewing from
the primary side) requiring image or topology
description.

N + 3,
N + 4, etc.

All remaining non-conductive layers that
require image or topology descriptions.

Table 4–2 Special Character Definition

Character Definition Decimal Value

\ national code 92

# number 35

$ currency 36

IPC-350-4-2

Figure 4–2 Printed board viewing
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Note: The ‘‘end-of-file’’ (EOF) mark may be substituted
for the ‘‘end-of-tape’’ or ‘‘end-of-transmission’’ (EOT)
mark. Caution is urged, however, since almost all mag-
netic tape readers recognize EOT marks, but not all read-
ers recognize EOF marks.

5.0 PARAMETER RECORDS

A ‘‘P’’ and two spaces in columns 1–3 indicate a parameter
record, and shall be followed by one of the parameter
record designations in column 4. The parameter record des-
ignations are: JOB, FORM, CODE, DIM, UNITS, TITLE,
NUM, REV, LANG, SCALE, TOL, LAYER, IMAGE,
FAB, and AREA.

5.1 Parameter JOB (See Figure 5–1) The designation
‘‘JOB’’ in columns 4–6, preceded by a ‘‘P’’ in column 1,
shall indicate the beginning of a job set. Columns 10
through 72 may be used for comments such as job or other
identification. See Figure 5–1.

The JOB parameter shall be in fixed format.

This record shall be the first record in the data for both
fixed and variable formats. The second parameter may be
the FORM parameter (see paragraph 5.2).

5.1.1 Data Management Each JOB record shall be fol-
lowed by (FORM, and CODE, when needed) UNITS,
TITLE, NUM, and REV parameter records. These records
are mandatory to identify the characteristics of the job, and
to indicate revision level of the total file.

5.1.2 End-of-Job The characters ‘‘999’’ in columns 1–3
shall indicate the end of job. This record shall be the last
record in the data.

5.2 Parameter FORM (See Figure 5–2.) The designation
‘‘FORM’’ in columns 4–7, preceded by a ‘‘P’’ and two
spaces in columns 1–3, shall indicate the format (fixed or
variable) for all subsequent records.

An ‘‘F’’ in column 10 signifies a fixed format, where all
data is delegated to a particular set of columns. The ‘‘F’’
shall NOT be followed by a line feed. The absence of a
‘‘FORM’’ parameter record shall signify fixed format.

Duplicate FORM records may exist in subsequent DIMs,
and are assumed to be identical.

The FORM parameter is modal: the format specified by the
FORM parameter shall be in force until a new FORM
parameter record is encountered.

When changing formats within a job set, the FORM param-
eter shall precede the data information module. Thus, if a
job set was using fixed format for DIMs A and B, and then
variable format for DIM C, prior to the ‘‘DIM C’’ record a
‘‘FORM V’’ record would be used.

5.2.1 Variable Format Records A ‘‘V’’ in column 10
indicates a variable format, where all data is left-justified.

The ‘‘V’’ shall be followed by a number indicating the
maximum record length (the number of columns, including
the end of record), followed by the range designator, ‘‘R,’’
and two digits separated by a decimal point, followed by an
end-of-record.

The range designator is used to establish a limit on the
number of digits to the left and right of the decimal place.

The first digit after the ‘‘R’’ represents the maximum num-
ber of places to the left of the decimal point, the 2nd digit
represents the maximum number of places to the right of
the decimal point. The maximum allowed value for the first
digit is 4. The maximum allowed value for the second digit
is 5. Thus, no greater range is allowed than 0.0001–
9999.99999, expressed as ‘‘R4.5.’’ The code ‘‘R4.5’’ indi-
cates the default for the value range (see paragraph
4.3.2.2). If the range designator ‘‘R’’ is not present, the
range is limited to 0.0001–9999.99999.

IPC-350-5-1

Figure 5–1 Parameter JOB
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Figure 5–2 Parameter FORM
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The default for the maximum number of columns in vari-
able format is 132, expressed as ‘‘V132.’’ If the maximum
record length is not given, it is 132 columns.

P FORM is in fixed format only, and determines whether
the records following are fixed or variable.

5.3 Parameter CODE (See Figure 5–3.) The designation
‘‘CODE’’ in columns 4–7, preceded by a ‘‘P’’ in column 1,
shall indicate a switch to a native language character set for
comment records and TITLE, NUM, and REV parameter
records. If a parameter CODE record is not present, the
standard ANSI/ASCII (identical to ISO 646 plus character
definition in Table 4–2) code shall be assumed.

A 2-digit code specified in columns 10–11 of the parameter
CODE record shall identify the native language character
set in accordance with Table 5–1.

Duplicate CODE records may exist in subsequent DIMs,
and are assumed to be identical.

5.3.1 Variable Format Records Data shall be left-
justified, starting after the ‘‘CODE’’ designation in columns
4–7. A minimum of one blank is required after the
‘‘CODE’’ designation. The data shall be terminated by an
end-of-record.

5.4 Parameter DIM (Data Information Module) (See
Figure 5–4.) The designation ‘‘DIM’’ in columns 4–6, pre-
ceded by a ‘‘P’’ in column 1, shall indicate the start of a
Data Information Module. The DIM parameter record may
appear anywhere in a job set (see Figure 4–1). A Data
Information Module is terminated by the occurrence of
another DIM parameter record, an end of internal or exter-
nal library description (DIM L or DIM K) or end of job
record (see paragraphs 4.1 and 4.2).

When a specific DIM parameter record appears more than
once in a job set, each occurrence shall have a unique title
and number or a unique revision level. Column 10 shall
contain a unique letter code describing the type of records
that follow the DIM parameter record. The DIM parameter

record is also described in other IPC-D-35X standards (see
Table 5–2). The order of DIM subsets is optional except as
follows:

1. When DIM K (External Library Description) is used,
this data shall be the first Data Information Module in
the job set. A DIM K is terminated by a 998 record.

2. When DIM L (Internal Job Library) definitions are used,
the data shall follow the DIM K data. If no DIM K data
are present, then the DIM L data shall be the first Data
Information Module in the job set. A DIM L is termi-
nated by a 997 record.

3. When DIM G (Electrical Description) is used, the data
shall immediately follow the DIM L data. If no DIM L
and/or DIM K data are present, then the DIM G data
shall be the first Data Information Modules in the job
set.

The relationship of DIM records, DIM codes, and IPC
standards is shown in Table 5–2. Columns 12–72 may con-
tain the DIM identifier (i.e., artwork records, board records,
etc.)

5.4.1 Variable Format Records For variable format
records, data shall be left-justified, starting after the
‘‘DIM’’ designation in columns 4–6. Blanks are permitted.
A minimum of one blank is required after the ‘‘DIM’’ des-
ignation. The data shall be terminated with an end-of-
record.

5.5 Parameter UNITS (See Figure 5–5.) The designation
‘‘UNITS’’ in columns 4–8, preceded by a ‘‘P’’ and two
spaces in columns 1–3, shall indicate units of measure-
ment. The code ‘‘SI’’ in columns 10–11 shall indicate the
International System (metric) of units. The code ‘‘CUST’’
in columns 10–13, followed by a space followed by a num-
ber in column 15, shall indicate units in accordance with
Table 5–3.

The UNITS record shall immediately follow the JOB (and
FORM and CODE) record. There will therefore be one
UNITS parameter in a single job set. The units specified
shall match the units of the calling routine.

Duplicate UNITS records may exist in subsequent DIMs,
and are assumed to be identical.

IPC-350-5-4

Figure 5–3 Parameter CODE
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Figure 5–4 Parameter DIM
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5.5.1 Variable Format Records For variable format
records, data shall be left-justified starting after the
‘‘UNITS’’ designation in columns 4–8. Blanks are permit-
ted. A minimum of one blank is required after the
‘‘UNITS’’ and ‘‘CUST’’ designations. The data shall be
terminated with an end-of-record.

5.6 Parameter TITLE (See Figure 5–6.) The designation
‘‘TITLE’’ in columns 4–8, preceded by a ‘‘P’’ in column 1,
shall indicate the title of data defined in a job set or in a
DIM parameter record (artwork title, schematic title, etc.).

Columns 10–72 shall be used to contain the exact title,
which shall also be used in the title block of the appropri-
ate drawing(s). Titles requiring more than one line of text
shall use separate TITLE records for each line of text (see
Figure 5–6). Permissible characters for columns 10–72
shall be in accordance with the requirements for comment
records (see section 6), and the CODE parameter.

The TITLE record shall follow directly after (except for
comment records and FORM, CODE, and UNITS param-
eter records) the DIM record or the JOB record, and relate
to that particular Data Information Module or job set. Titles
may be similar or identical on job sets. There may be sev-
eral TITLE records in a complete job set.

5.6.1 Variable Format Records For variable format
records, all data may be left-justified starting after the
‘‘TITLE’’ designation in columns 4–8. Blanks are permit-
ted. A minimum of one blank is required after the
‘‘TITLE’’ designation. The data shall be terminated with an
end-of-record.

5.7 Parameter NUM (See Figure 5–6.) The designation

Table 5–1 Native Language Codes

Columns
10–11 Code Language Character Set Designation Standard

ISO
Registration
Number

00 English ANSI ASCII ANSI X3.4 006*

01 English ISO 7-bit coded character set ISO 646 002*

02 Arabic

03 Arabic—W

04 Chinese—S

05 Chinese—T

06 Danish

07 Dutch

08 Finnish

09 French 025

10 German 021

11 Greek

12 Hebrew

13 Icelandic

14 Italian 015

15 Kanji (Japanese) JIS Kanji-code JIS X0208

16 Katakana (Japanese) JIS code JIS X0201 013

17 Korean

18 Norwegian—1 060

19 Norwegian—2 061

20 Portuguese 016

21 Russian

22 Spanish 017

23 Swedish 010

24 Turkish

*ISO registration number 006 is equivalent to 002 plus the character definition in Table 4–2

IPC-350-5-5

Figure 5–5 Parameter UNITS
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‘‘NUM’’ in columns 4–6, preceded by a ‘‘P’’ and two
spaces in columns 1–3, shall indicate the part number for
data defined in a job set or in a DIM parameter record (art-
work number, schematic number, etc.) or a job. Columns
10–72 shall be used to contain the left-justified number
(fixed format) that is used in the number block(s) of the
appropriate drawing(s). Permissible characters for columns
10–72 shall be in accordance with the requirements for
comment records (see section 6) and the CODE parameter.

The NUM record shall follow directly after (except for
comment records) the TITLE record to which it applies.
There may be several NUM records in the job set, however
they must be unique and pertain only to the data informa-
tion module in which they occur.

5.7.1 Variable Format Records For Variable format
records, all data shall be left-justified starting after the
‘‘NUM’’ designation in columns 4–6. Blanks are permitted.

A minimum of one blank is required after the ‘‘NUM’’
designation. The data shall be terminated with an end-of-
record.

5.8 Parameter REV (See Figure 5–6.) The designation
‘‘REV’’ in columns 4–6, preceded by a ‘‘P’’ and two spaces
in columns 1–3, shall indicate the revision identifier for
data defined in a job set or in a DIM (artwork revision,
schematic revision, etc). Columns 10–72 shall be used to
contain the revision identifier, left-justified (fixed format).
The revision identifier shall also be used in the revision
block(s) of the appropriate drawing(s). Permissible charac-
ters for columns 10–72 shall be in accordance with the
requirements for comment records (see section 6) and the
CODE parameter.

The revision record shall follow the TITLE and NUM
parameter records and pertain only to the DIM in which it
is referenced. The REV parameter record may appear sev-
eral times in the job set.

The REV parameter record shall be changed each time
changes are made to any record within the file. Since let-
ters may be used to indicate revision level, once the single-
letter alphabet is depleted, a double-letter alphabet (i.e.,
‘‘AA,’’ ‘‘BB,’’ ‘‘CC,’’ etc.) may be used.

5.8.1 Variable Format Records For variable format
records, all data shall be left-justified starting after the
‘‘REV’’ designation in columns 4–6. Blanks are permitted.
A minimum of one blank is required after the ‘‘REV’’ des-
ignation. The data shall be terminated with an end-of-
record.

5.9 Parameter LANG (See Figure 5–7.) The designation
‘‘LANG’’ in columns 4–7, preceded by a ‘‘P’’ and two
spaces in columns 1–3, shall indicate a change of data
exchange format from the D-35X (IEC 1182-X) series. The
IEC/IPC Standard Data Exchange Format (SDEF) shall be
assumed if the language parameter is not invoked. The
LANG parameter record is considered modal until the
occurrence of a new LANG parameter. A LANG parameter
to another format shall be preceded by DIM, TITLE,
NUM, and REV parameters. If data not defined by a Data
Information Module is required, then DIM ‘‘X’’ shall be
used. The new format must assure a return to the SDEF
format, if required.

5.9.1 Columns 10–16 The information in columns
10–16 shall indicate the data exchange format specification
in accordance with the following:

SDEF IEC/IPC Standard Data Exchange Format

IGES Initial Graphic Exchange Specification

EDIF Electronic Design Interchange Format

Table 5–2 Record Interrelationship

DIM
Code
Letter DIM Identifier IPC Standard

A Artwork Records IPC-D-350

B Board Description Records IPC-D-350

C Schematic Drawing
Records

IPC-D-351

D Master Drawing Records IPC-D-351

E Assembly Drawing Records IPC-D-351

F Miscellaneous Part Drawing
Records

IPC-D-351

G Electrical Description
Records

IPC-D-352

H Parts List Records IPC-D-352

J Testing Format Records IPC-D-353

K External Library Description
Records

IPC-D-354

L Internal Job Library
Description Records

IPC-D-354

M Automated Assembly
Description Records

IPC-D-355

N Bare Board Electrical Test
Description Records

IPC-D-356

Table 5–3 Codes for ‘‘CUST’’ Units

Code Explanation

CUST 0
(zero does not
need to be
indicated)

English units (i.e., inches and degrees)

CUST 1 Combination: Linear measurements are SI,
angular measurements are English
(i.e., millimeters and degrees).

CUST 2 Combination: Linear measurements are
English, angular measurements are SI
(i.e., inches and radians).
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PDES Product Data Exchange Specification

VHDL Very High Speed Integrated Circuit Description
Languages

IPC IPC Standard (use SDEF for new design)

5.9.2 Columns 18–72 Columns 18–72 may contain the
left-justified alphanumeric that indicates the revision level
of the data exchange specification. The revision level of the
SDEF format is indicated by a 2-digit number in accor-
dance with Table 5–4.

5.9.3 Variable Format Records Variable format records
shall be the same as fixed format, except that all data may
be left-justified starting after the ‘‘LANG’’ designation in
columns 4–7. Blanks are permitted. A minimum of one
blank is required after the ‘‘CODE’’ and the ‘‘LANG’’ des-
ignations. Records shall be terminated by an end-of-record.

5.10 Parameter TOL (See Figure 5–8.) The designations
‘‘TOL’’ in columns 4–6, preceded by a ‘‘P’’ and two spaces
in columns 1–3, shall indicate the tolerance specification
associated with the various attributes of the subsequent
data.

IPC-350-5-6

Figure 5–6 Parameters TITLE, NUM, and REV

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 2526 27 28 29 30 31 32 33 3435 36 37

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 2526 27 28 29 30 31 32 33 3435 36 37

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 2526 27 28 29 30 31 32 33 3435 36 37

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 2526 27 28 29 30 31 32 33 3435 36 37

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 2526 27 28 29 30 31 32 33 3435 36 37

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 2526 27 28 29 30 31 32 33 3435 36 37

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 2526 27 28 29 30 31 32 33 3435 36 37

P

P

P

P

P

T I T L E I P C 3 5 X S A M P L E

T I T L E D E M O N S T R A T I O N J O B

C

N U M I P C - B - 2 5 - 3 5 X

C

F O R M V

R E V A
▼

▼

IPC-350-5-7

Figure 5–7 Parameter LANG

1 2 3 4 5 6 7 8 9 10 1112 13 14 15 16 17 18 19 20 21 22 23 24

P
P

P

P
P

LANG
LANG

LANG

LANG
LANG

IG ES
PD ES

VH DL

IP C
ED IF

P LANG SD EF
Table 5–4 Codes for Revision Levels

of IEC/IPC Standards

Columns
18–19

Revision
Level Code IPC Standard IEC Equivalent Standard

01 IPC-D-350A —

02 IPC-D-350B —

03 IPC-D-350C IEC 52 (Central Office) 363

04 IPC-D-350D IEC 1182-1
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The tolerance shall be modal by application, applying to all
subsequent data until changed by another TOL declaration
for that particular application. TOL records which are
applicable to all data layers affected by the LAYER and
IMAGE parameter records should come after those
LAYER or IMAGE parameter records. TOL records which
apply to specific layers of data should come directly before
the description for those layers.

If the ‘‘TOL’’ parameter is omitted from the data set, no
tolerance values shall be assumed or established.

5.10.1 Column 11 Column 11 of the TOL record shall
contain one numeral in the range 0 through 8, indicating
the tolerance applications in accordance with Table 5–5.

5.10.2 Column 13 Column 13 shall contain either a ‘‘1’’
or a ‘‘2.’’ A ‘‘1’’ indicates that the values expressed will be

the amount of allowable variation between the nominal
value and the actual value. A ‘‘2’’ indicates that the values
expressed will be absolute minimum or maximum values.

IPC-350-5-8

Figure 5–8 Parameter TOL

P
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30

The following records are examples of assigning tolerances by allowable variation from nominal values
(a "1" in column 13). These allowable variations apply to any nominal value for line width, land
diameter, hole diameter, etc. (The following examples assume English units.)

T O L 3 1 0 0 0 0 0 0 0 0 0 0 2 0 -0.000/+0.002 in. for line widths

P
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30

T O L 4 1 0 0 0 0 2 0 0 0 0 0 2 0 ±0.002 in. for land diameters

P
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30

T O L 5 1 0 0 0 0 0 0 -0.000/+0.002 in. for hole diameters

P
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30

T O L 6 1 0 0 0 0 2 0 0 0 0 0 2 0 ±0.002 in. for hole locations

P
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30

T O L 4 2 0 0 0 9 8 0 0 0 1 0 2 0 Allowable range 0.098-0.102 in.

P
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30

T O L 4 2 0 0 0 9 8 0 Allowable range 0.098-0.100 in.
(Max. = nominal when no value is given)

P
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30

T O L 4 2 0 0 1 0 0 0 Allowable range 0.100-0.102 in.0 0 1 0 2 0

0 0 0 0 2 0

The following records are examples of assigning tolerances by establishing minimum and/or maximum 
values (a"2" in column 13).  The min/max values establish a range within which the normal values must 
fall.  A nominal value outside the previously established tolerance range is an error.  The following 
examples apply to a given nominal land diameter of 0.100 in.

Table 5–5 Tolerance Applications

Column 11
Numeral Tolerance Application

0 Overall printed board size (periphery)

1 Overall printed board thickness

2 Overall layer thickness (see para.5.14)

3 Line width

4 Land diameters

5 Finished hole diameter

6 Hole locations

7 Tolerance specific to other features or
areas

8 Registration
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5.10.3 Columns 15–20 Columns 15–20 shall contain
one value, to be interpreted as follows:

If a column 13 is a ‘‘1,’’ columns 15–20 shall contain the
minus variation allowance (if assigned). If column 13 is a
‘‘2,’’ columns 15–20 shall contain the minimum allowable
value (if assigned).

Blanks in all columns 15–20 shall mean that no value is
assigned. The 6-digit value in columns 15–20 shall repre-
sent the tolerance in ten-thousandths of an inch (smallest
value is 0.0001 in) or in one-thousandths of a millimeter
(smallest value is 0.001 mm). No sign shall appear in this
field. If a value is assigned, no blanks shall appear in col-
umns 15–20.

5.10.4 Columns 22–27 Columns 22–27 shall contain
one value, to be interpreted as follows:

If column 13 is a ‘‘1,’’ columns 22–27 shall contain the
plus variation allowance (if assigned). If column 13 is a
‘‘2,’’ columns 22–27 shall contain the maximum allowable
value (if assigned).

Blanks in all columns 22–27 shall mean that no value is
assigned. The 6-digit value in columns 22–27 shall repre-
sent the tolerance in ten-thousandths of an inch (smallest
value is 0.0001 in.) or in one-thousandths of a millimeter
(smallest value is 0.001 mm). No sign shall appear in this
field. If a value is assigned, no blanks shall appear in col-
umns 22–27.

5.10.5 Variable Format Records For variable format
records, all data may be left-justified starting after the
‘‘TOL’’ designation in columns 4–6. A minimum of one
blank is required after the ‘‘TOL’’ designation.

Precision of all numbers shall be indicated by a decimal
point. Leading zeros and trailing zeros may be omitted. A
minimum of one blank is required between all discrete
numbers (see Figure 5–8), such as tolerance application
numbers (5.10.1), codes for allowable variation (5.10.2),
and tolerance values 5.10.3).

All data shall be terminated with an end-of-record.

5.11 Parameter SCALE (See Figure 5–9.) The designa-
tion SCALE in columns 4–8, preceded by a ‘‘P’’ and two
blanks in columns 1–3, shall indicate a change in the scale
factor of the data.

Columns 10 through 17 shall be used to contain the scale
factor. The scale factor may be any number greater than 0.
The 8-digit number shall represent the scale factor in ten
thousandths of the unit to be scaled (smallest value is
0.0001). If a value is assigned, no blanks shall appear in
columns 10–17.

The scale factor is modal and multiplicative. Column 19
shall be used to contain the scale code. The scale code shall

signify the scaling of a line width, land width, (identified
in the ‘‘D’’ field) or (X, Y, Z) coordinate data in accordance
with Table 5–6. The scale factor does not apply to angular
values or rotation direction values in the LDA field. Scale
factors do not affect parameter records.

5.11.1 Variable Format Records For variable format
records, all data may be left-justified starting after the
‘‘SCALE’’ designation in columns 4–8. A minimum of one
blank shall follow the ‘‘SCALE’’ designation.

The designation ‘‘SCALE,’’ preceded by a ‘‘P’’ and two
spaces in columns 1–3, shall indicate the scale factor. Fol-
lowing the designation ‘‘SCALE,’’ there shall be at least
one blank column, followed by a scale factor. The scale
factor shall be modal and multiplicative.

Following the scale factor, there shall be at least one blank
column, followed by a scale code in accordance with Table
5–6. The scale code shall signify the scaling of line width
or land width (width is specified in the ‘‘D’’ Field), or
(x,y,z) coordinate data.

Following the scale code, there shall be at least one blank
column, followed by the scale factor. The scale factor shall
be modal and multiplicative.

Precision shall be indicated by a decimal point. Leading
and trailing zeros may be omitted. Blanks are permitted. A
minimum of a single space between the scale code and the
scale factor is required. The data shall be terminated with
an end-of-record.

5.12 Parameter LAYER (See Figure 5–10.) The designa-
tion ‘‘LAYER’’ in columns 4–8, proceeded by a ‘‘P’’ and
two spaces in columns 1–3, shall indicate a layer compos-
ite specification. The layer composite specification is used
to relate data layers to physical layers of the board . A
2-digit number contained in columns 10–11 shall identify
the physical layer on which the described features are
located. Columns 13–16 shall contain the code ‘‘COMP’’
to indicate that the subsequent data layer(s) are used to
compose the physical layer noted in columns 10–11. Col-
umns 18–19, 21–22, ..., 69–70 shall contain the numbers of
the one or more data layers which make up the physical
layer.

Data within a subroutine is ‘‘layerless.’’ The subroutine
data is assigned to the current layer, specified by subroutine
CALL, when the subroutine is called.

If the LAYER parameter is not specified, all FDA ‘‘L’’
fields describe physical layers.

5.12.1 Physical Layer Numbers Physical layer numbers
are defined according to the requirements of paragraph 4.5,
as shown in Table 4–1 and Figure 4–2. A ‘‘01’’ designates
the first conductive layer. Subsequent conductive layers are
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numbered sequentially ‘‘02,’’ ‘‘03,’’ ... as viewed looking
down through the board from the first layer.

5.12.2 Data Layer Numbers Data layer numbers corre-
spond to entries in the Feature Dimension L-field.

5.12.3 Variable Format Records For variable format
records, all data is left-justified starting after the ‘‘LAYER’’
designation in columns 4–8. A minimum of one blank is
required after the ‘‘LAYER’’ and ‘‘COMP’’ designations.
There is no limit on the number of layers. Leading zeros
may be eliminated. No decimals or commas shall be used.
A minimum of a single space is required between all layer
numbers. The data shall be terminated by an end-of-record.

5.13 Parameter IMAGE (See Figure 5–11.) The designa-
tion ‘‘IMAGE’’ in columns 4–8, preceded by a ‘‘P’’ and
two spaces in columns 1–3, shall indicate conductive or
non-conductive (clearance) features. An IMAGE parameter
record shall precede each group of data records.

The IMAGE parameter shall be modal by application,
applying to all subsequent data until changed by another
IMAGE declaration.

5.13.1 Conductive and Non-conductive Images The
designation ‘‘COND’’ in columns 10 through 13 shall indi-
cate that conductive features are described. The word

IPC-350-5-9

Figure 5–9 Parameter SCALE

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27

P

P

P

S C A L E 0 0 0 8 5 0 0 0

F O R M V

S C A L E 2 . 5

▼

▼

Scale factor applies to all data.

Scale factor applies only to (X,Y,Z) coordinates.

28

Table 5–6 Scale Codes

Code* Definition

0 All data (FDA and LDA)

1 Conductor dimensions (line records) only
(‘‘D’’ Field only)

2 (x,y,z) coordinates (LDA only)

3 Land dimensions (point records) only (D’’
Field only)

4 x-coordinates only (LDA only)

5 y-coordinates only (LDA only)

6 z-coordinates only (LDA only)

*Does not affect parameter records.

IPC-350-5-10

Figure 5–10 Parameter LAYER

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27

P

P

P

L A Y E R 0 1 C O M P 5 1 6 1

L A Y E R 0 1 C O M P 5 1 6 1

F O R M V

➔

➔

IPC-350-5-11

Figure 5–11 Parameter IMAGE

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23

P I M A G E N C O N

P I M A G E C DO N
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‘‘NCON’’ in columns 10 through 13 shall indicate that non-
conductive clearance features are described.

5.13.2 Positive and Negative Images of production mas-
ters are to be delivered as an end item, columns 15 through
17 shall contain the designation ‘‘POS’’ to indicate a clear
field with a dark feature or the designation ‘‘NEG’’ to indi-
cate a dark field with a clear feature. These ‘‘POS’’ and
‘‘NEG’’ options do not apply when the end item is a
printed board product.

Example 1. The format in Figure 5–12 indicates that
subsequent data describes non-conductive clearance fea-
tures in the board pattern, and that the production master
provides dark features.

Example 2. The format in Figure 5–13 indicates that
subsequent data describes non-conductive clearance in
the board pattern, and that the production master provides
clear features (photo-negative of Figure 5–12).

5.13.3 Feature Zone (See Figure 5–14) Coordinates can

be used to establish within a data layer a rectangular zone
that is the area affected by the IMAGE parameter. This
applies only to a specified layer.

The boundaries of the area shall be defined by minimum
and maximum (x, y) coordinates that establish the end
points of a diagonal of a rectangular zone. The coordinates
shall be described in two 20-column fields (31–50 and
51–70). Columns 71–72 shall not be used.

5.13.3.1 Layer Number (Columns 19–21) Columns
19–21 are used to specify the applicable layer number for
the feature zone. If a LAYER parameter has not been speci-
fied, the layer number refers to a physical layer.

Physical layer numbers are specified according to the
requirements of paragraph 4.5. Data layer numbers corre-
spond to entries in the Feature Dimension Area ‘‘L’’ Field.

Column 19 shall contain an ‘‘L,’’ followed by a two-digit
number in columns 20–21 to specify the layer number.

5.13.3.2 Minimum (x, y) Coordinate (Columns 31–50)

Column 31 shall contain an ‘‘X.’’ Column 32 shall contain
either a plus (‘‘+’’) or minus (‘‘–’’) sign. A blank may be
substituted for the plus sign. Columns 33–40 shall contain
an 8-digit number. The 8-digit number shall represent the
minimum x-coordinate value (in accordance with the UNIT
parameter in ten-thousandths of an inch (smallest value is
0,0001 in) or in one-thousandth of a millimeter (smallest
value is 0.001 mm). Blanks may be substituted for leading
zeros.

5.13.3.3 Maximum (x, y) Coordinate (Columns 51–72)

Column 51 shall contain an ‘‘X.’’ Column 52 shall contain
either a plus (‘‘+’’) or minus (‘‘–’’) sign. A blank may be
substituted for the plus sign. Columns 53–60 shall contain
an 8-digit number. The 8-digit number shall represent the
minimum x-coordinate value (in accordance with the UNIT
parameter in ten-thousandths of an inch (smallest value is
0,0001 in) or in one-thousandth of a millimeter (smallest
value is 0.001 mm). Blanks may be substituted for leading
zeros.

Column 61 shall contain a ‘‘Y.’’ Column 62 shall contain
either a plus (‘‘+’’) or minus (‘‘–’’) sign. A blank may be
substituted for the plus sign. Columns 63–70 shall contain
an 8-digit number. The 8-digit number shall represent the
minimum x-coordinate value (in accordance with the UNIT
parameter in ten-thousandths of an inch (smallest value is
0.0001 inch) or in one-thousandth of a millimeter (smallest
value is 0.001 mm). Blanks may be substituted for leading
zeros.

5.13.4 Variable Format Records For variable format
records, data may be left-justified starting after the desig-
nation ‘‘IMAGE’’ in columns 4–8. Leading and trailing

IPC-350-5-12

Figure 5–12 Example 1: Positive IMAGE (dark features
show non-conductive areas)

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24

P I M A G E N C O N P O S

IPC-350-5-13

Figure 5–13 Example 2: Format for Negative IMAGE
(non-conductive areas are transparent)

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23

P I M A G E N C O N N E G
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zeros may be omitted. Blanks are permitted. A minimum of
one blank is required after the designations ‘‘IMAGE,’’
‘‘COND,’’ ‘‘NCON,’’ ‘‘POS,’’ and ‘‘NEG.’’ Precision shall
be indicated by a decimal point. Indicating positive num-
bers with a plus (‘‘+’’) sign is optional. Indicating negative
numbers with a (‘‘–’’) sign is mandatory. The data shall be
terminated by an end-of-record.

5.14 Parameter FAB (See Figure 5–15.) FAB records
are used to describe construction characteristics of the
printed board. This parameter can be used to define mate-
rial properties and thicknesses. In addition, the FAB param-
eter has comment fields that can be used to indicate mate-
rial specifications and measurement methods.

FAB records may only be used in DIM ‘‘B.’’

IPC-350-5-14

Figure 5–14 Negative feature zone
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IPC-350-5-15

Figure 5–15 Parameter FAB

P 1
2

3
4

5
6

7
8

9
10

11
12

13
14

15
16

17
18

19
20

21
22

23
24

25
26

27
28

29
30

31
32

33
34

35
36

37
38

39
40

41
42

43
44

45
46

47
48

49
50

51
52

53
54

55
56

57
58

59
60

61
62

63
64

65
66

67
68

69
70

71
72

73
74

75
76

77
78

79
80

1
2

3
4

5
6

7
8

9
10

11
12

13
14

15
16

17
18

19
20

21
22

23
24

25
26

27
28

29
30

31
32

33
34

35
36

37
38

39
40

41
42

43
44

45
46

47
48

49
50

51
52

53
54

55
56

57
58

59
60

61
62

63
64

65
66

67
68

69
70

71
72

73
74

75
76

77
78

79
80

F
A

B
0

0
0

0

P
F

A
B

1
0

0
0

P 1
2

3
4

5
6

7
8

9
10

11
12

13
14

15
16

17
18

19
20

21
22

23
24

25
26

27
28

29
30

31
32

33
34

35
36

37
38

39
40

41
42

43
44

45
46

47
48

49
50

51
52

53
54

55
56

57
58

59
60

61
62

63
64

65
66

67
68

69
70

71
72

73
74

75
76

77
78

79
80

1
2

3
4

5
6

7
8

9
10

11
12

13
14

15
16

17
18

19
20

21
22

23
24

25
26

27
28

29
30

31
32

33
34

35
36

37
38

39
40

41
42

43
44

45
46

47
48

49
50

51
52

53
54

55
56

57
58

59
60

61
62

63
64

65
66

67
68

69
70

71
72

73
74

75
76

77
78

79
80

F
A

B
0

1
0

1

P
F

A
B

1
1

0
0

P 1
2

3
4

5
6

7
8

9
10

11
12

13
14

15
16

17
18

19
20

21
22

23
24

25
26

27
28

29
30

31
32

33
34

35
36

37
38

39
40

41
42

43
44

45
46

47
48

49
50

51
52

53
54

55
56

57
58

59
60

61
62

63
64

65
66

67
68

69
70

71
72

73
74

75
76

77
78

79
80

1
2

3
4

5
6

7
8

9
10

11
12

13
14

15
16

17
18

19
20

21
22

23
24

25
26

27
28

29
30

31
32

33
34

35
36

37
38

39
40

41
42

43
44

45
46

47
48

49
50

51
52

53
54

55
56

57
58

59
60

61
62

63
64

65
66

67
68

69
70

71
72

73
74

75
76

77
78

79
80

F
A

B
0

1
0

1

P
F

A
B

0
1

1
0

P 1
2

3
4

5
6

7
8

9
10

11
12

13
14

15
16

17
18

19
20

21
22

23
24

25
26

27
28

29
30

31
32

33
34

35
36

37
38

39
40

41
42

43
44

45
46

47
48

49
50

51
52

53
54

55
56

57
58

59
60

61
62

63
64

65
66

67
68

69
70

71
72

73
74

75
76

77
78

79
80

1
2

3
4

5
6

7
8

9
10

11
12

13
14

15
16

17
18

19
20

21
22

23
24

25
26

27
28

29
30

31
32

33
34

35
36

37
38

39
40

41
42

43
44

45
46

47
48

49
50

51
52

53
54

55
56

57
58

59
60

61
62

63
64

65
66

67
68

69
70

71
72

73
74

75
76

77
78

79
80

F
A

B
0

3
0

0

P
F

A
B

1
1

0
0

P 1
2

3
4

5
6

7
8

9
10

11
12

13
14

15
16

17
18

19
20

21
22

23
24

25
26

27
28

29
30

31
32

33
34

35
36

37
38

39
40

41
42

43
44

45
46

47
48

49
50

51
52

53
54

55
56

57
58

59
60

61
62

63
64

65
66

67
68

69
70

71
72

73
74

75
76

77
78

79
80

1
2

3
4

5
6

7
8

9
10

11
12

13
14

15
16

17
18

19
20

21
22

23
24

25
26

27
28

29
30

31
32

33
34

35
36

37
38

39
40

41
42

43
44

45
46

47
48

49
50

51
52

53
54

55
56

57
58

59
60

61
62

63
64

65
66

67
68

69
70

71
72

73
74

75
76

77
78

79
80

F
A

B
0

1
0

1

P
F

A
B

0
1

1
0

P 1
2

3
4

5
6

7
8

9
10

11
12

13
14

15
16

17
18

19
20

21
22

23
24

25
26

27
28

29
30

31
32

33
34

35
36

37
38

39
40

41
42

43
44

45
46

47
48

49
50

51
52

53
54

55
56

57
58

59
60

61
62

63
64

65
66

67
68

69
70

71
72

73
74

75
76

77
78

79
80

F
A

B
0

3
0

0

0
0

0
6

2
0

E
C

O
P

P
E

R
L

E
C

T
R

O
D

E
P

O
S

I
T

E
D

C
L

A
S

S
1

I
P

C
-

C
F

-
1

5
0

1
0

0
0

0
0

1
4

I
C

O
P

P
E

R
N

I
T

I
A

L
P

L
A

T
I

N
G

M
I

L
-

C
-

1
4

5
5

0

0
0

0
0

0
1

0
0

0
0

0
1

0
0

0
0

0
1

S
E

C
O

N
A

R
Y

D
T

I
N

-
L

E
A

D
P

L
A

T
I

N
G

M
I

L
-

P
-

8
1

7
2

8
F

U
S

E
D

0
0

0
0

0
3

A
T

C
R

E
S

T

0
0

0
0

0
3

A
T

C
R

E
S

T

0
0

0
0

0
A

T
C

R
E

S
T

IPC-D-350 July 1992

16

Full document details: IPC D-350-1992

http://www.avadocuments.com/doc/ipc-d-350-1992
http://www.avadocuments.com/doc/ipc-d-350-1992


When TOL records are used to specify tolerances for the
nominal thicknesses designated in FAB records, the TOL
record shall contain a ‘‘2’’ in column 11 (see Table 5–5).
Since the TOL parameter is modal, a TOL record with a
‘‘2’’ in column 11 will affect all subsequent FAB records
until a new TOL record is invoked.

FAB records are specified in pairs. The first record in the
pair, called the ‘‘material specification,’’ indicates a board
material (e.g., ‘‘solder mask’’) for which a thickness will
be defined. The second record in the pair, called the ‘‘thick-
ness specification,’’ indicates the specific board construc-
tion characteristic (e.g., ‘‘surface dielectric’’) for which the
thickness will be defined.

Thus, a pair of records made up of a FAB material speci-
fication record for solder mask followed by a FAB thick-
ness specification record for surface dielectric thickness
constitutes the pair of records necessary to describe thick-
ness requirements for solder mask.

Note:There is one exception to the requirement of material
specification preceding thickness specification. Thickness
specification records for overall board thickness (Table 5–7
code ‘‘00’’) need not be preceded by a FAB material speci-
fication.

The paragraphs under 5.14.1 detail how to construct the
material specification record, which is the first record in
any pair of FAB parameter records.

The paragraphs under 5.14.2 detail how to construct the
thickness specification record, which is the second record
in any pair of FAB parameter records.

5.14.1 FAB Material Specification Records The desig-
nation ‘‘FAB’’ in columns 4–6, preceded by a ‘‘P’’ and two
spaces in columns 1–3, shall indicate a fabrication param-
eter record.

Columns 7–9 shall be blank.

Columns 10–11 shall contain a two-digit code from Table
5–7 to indicate the board material. Only Table 5–7 codes
equal to or greater than ‘‘10’’ shall be used for FAB mate-
rial specification records.

Column 12 shall be blank.

Columns 13–14 shall contain ‘‘00.’’

Columns 15–18 shall be blank.

Columns 19–72 may contain special notes (comments).
Special notes shall be used to make additional comments
about the materials used in the board construction (such as
specifying the standard and class that define the require-
ments for the material.) For special notes, the use of con-
tinuation records are not permitted. To continue a special
note, begin a new FAB parameter record.

Columns 73–80 may contain alphanumeric identification
used for sequencing, or are unassigned.

5.14.2 FAB Thickness Specification Records The des-
ignation ‘‘FAB’’ in columns 4–6, preceded by a ‘‘P’’ and
two spaces in columns 1–3, shall indicate a fabrication
parameter record.

Columns 7–9 shall be blank.

Columns 10–11 shall contain a two-digit code from Table
5–7 to indicate the board construction characteristic to
which a specified thickness applies. Only the Table 5–7
codes less than or equal to ‘‘09’’ shall be used for FAB
thickness specification records.

Column 12 shall be blank.

The information contained in columns 13–14 shall be
define the physical layer to which the fabrication parameter
applies. Physical layer numbers are defined only in FAB
thickness specification records. The two-digit number shall
be defined according to the conventions for physical layer
numbering given in paragraph 4.5 and Table 4–1, except
for the number ‘‘00.’’ If the layer is ‘‘00,’’ then this speci-
fication applies to all layers that follow. If a layer number
appears in columns 16 and 17, the number in columns

Table 5–7 Material and Thickness Codes

Columns
10–11 Code
Number

Board Construction Characteristic
(Thickness Specification)

00 Overall printed board thickness

01 Surface conductive material thickness (foil,
plating, deposition)

02 Surface dielectric thickness

03 Hole conductive material thickness (plating)

04 Hole dielectric thickness (metal core
isolation)

09 General Thicknesses

Board Material (Material Specification)

10 Conductor type

11 Plating type

12 Rigid cured dielectric type

13 Flex dielectric type

14 Preimpregnated dielectric laminate

15 Cover coat (including adhesive)

16 Cast adhesive

17 Solder mask

18 Conformal coating

19 Legend material

20 Solder paste

21 Metal core material

22 Metal core dielectric for surface
(porcelainized steel)

23 Metal Core dielectric material for hole
isolation
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13–14 shall be the first in a range or set of layers (for
example, layers 02–06).

Column 15 shall be blank.

The information contained in columns 16–17 shall define
the second or last layer of a layer set (the first layer of the
set is defined in columns 13–14). The two-digit number
shall be defined according to the conventions for physical
layer numbering given in paragraph 4.5 and Table 4–1. If
the fabrication specification is used to describe only one
physical layer, columns 16–17 shall be blank (see Figure
5–15).

Column 18 shall be blank.

The information in columns 19–24 shall contain one 6-digit
value in accordance with the UNIT parameter of the job.
The value in columns 19–24 shall represent the thickness
of the specified board characteristic in ten-thousandths of
an inch (smallest value is 0.0001 inches) or in one-
thousandths of a millimeter (smallest value is 0.001 mm).

Column 25 shall be blank.

Columns 26–72 may contain special notes (comments).
Special notes shall be used to determine thickness. For
special notes, the use of continuation records are not per-
mitted. To continue a special note, begin a new FAB
parameter record.

Columns 73–80 may contain alphanumeric identification
used for sequencing, or are unassigned.

5.14.3 Variable Format Records Variable format
records for the FAB identical to fixed format records,
except that the data may be left-justified starting after the
FAB designation in columns 4–6. A minimum of a single
space shall be maintained between adjacent numeric val-
ues. The data shall be terminated by an end-of-record.

5.15 Parameter AREA (See Figure 5–17.) The designa-
tion ‘‘AREA’’ in columns 4–7, preceded by a ‘‘P’’ and two
spaces in columns 1–3, shall indicate a rectangular bound-
ary for the area types defined in Table 5–8. Column 10
shall contain the AREA code according to Table 5–8.

The boundaries for the area shall be defined by minimum
and maximum (x,y) coordinates that establish the end
points of a diagonal of the rectangular zone. The coordi-
nates shall be described in two 20-column fields (31–50
and 51–70). Columns 71–72 shall not be used.

5.15.1 Minimum (x,y) Coordinate (Columns 31–50)

Column 31 shall contain an ‘‘X.’’ Column 32 shall contain
either a plus (‘‘+’’) or minus (‘‘–’’) sign. A blank may be
substituted for the plus sign. Columns 33–40 shall contain
an 8-digit number. The 8-digit number shall represent the
minimum x-coordinate value (in accordance with the UNIT

parameter) in ten-thousandths of an inch (smallest value is
0.0001 in.) or in one-thousandths of a millimeter (smallest
value is 0.001 mm). Blanks may be substituted for leading
zeros.

Column 41 shall contain a ‘‘Y.’’ Column 42 shall contain
either a plus (‘‘+’’) or minus (‘‘–’’) sign. A blank may be
substituted for the plus sign. Columns 43–50 shall contain
an 8-digit number. The 8-digit number shall represent the
minimum y-coordinate value (in accordance with the UNIT
parameter) in ten-thousandths of an inch (smallest value is
0.0001 in.) or in one-thousandths of a millimeter (smallest
value is 0.001 mm). Blanks may be substituted for leading
zeros.

5.15.2 Maximum (x,y) Coordinate (Columns 51–70)
Column 51 shall contain an ‘‘X.’’ Column 52 shall contain
either a plus (‘‘+’’) or minus (‘‘–’’) sign. A blank may be
substituted for the plus sign. Columns 53–60 shall contain
an 8-digit number. The 8-digit number shall represent the
maximum x-coordinate value (in accordance with the
UNIT parameter) in ten-thousandths of an inch (smallest
value is 0.0001 in.) or in one-thousandths of a millimeter
(smallest value is 0.001 mm). Blanks may be substituted
for leading zeros.

Column 61 shall contain a ‘‘Y.’’ Column 62 shall contain
either a plus (‘‘+’’) or minus (‘‘–’’) sign. A blank may be
substituted for the plus sign. Columns 63–70 shall contain
an 8-digit number. The 8-digit number shall represent the
maximum y-coordinate value (in accordance with the
UNIT parameter) in ten-thousandths of an inch (smallest
value is 0.001 in.) or in one-thousandths of a millimeter
(smallest value is 0.001 mm). Blanks may be substituted
for leading zeros.

5.15.3 Variable Format Records For variable format
records, data may be left-justified starting after the desig-
nation ‘‘AREA’’ in columns 4–7. Leading and trailing zeros
may be eliminated. Blanks are permitted. A minimum of
one blank is required after the ‘‘AREA’’ designation. Preci-
sion shall be indicated by a decimal point. Indicating posi-
tive numbers with a plus (‘‘+’’) sign is optional. Indicating
negative numbers with a minus sign (‘‘–’’) is mandatory.
The data shall be terminated by an end-of-record.

6.0 COMMENT RECORDS

(See Figure 6–1.) The letter ‘‘C’’ in column 1 shall indicate
a comment record for 1-byte characters. The letters ‘‘CC’’
in columns 1–2 shall indicate comment records that inter-
mix 1- and 2-byte characters. Columns 4 through 72 are
used for descriptive material. Comment Records support
the design data by referencing pertinent descriptive infor-
mation, specifications and documents.

6.1 Allowable Character Set The allowable character set
for comment records includes the allowable character set
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for non-comment records (see paragraph 4.6, and Table
10–4), and, in addition, comment records can include char-
acters from any native language set identified by the CODE
parameter (see paragraph 5.3). The rules for allowable

characters in comment records also apply to TITLE, NUM,
and REV parameter records.

Native language comments are permitted only for comment
records, and are not available for data, complex, or param-
eter records (other than the TITLE, NUM, and REV param-
eters).

The use of native language character sets shall be preceded
by the appropriate CODE parameter (paragraph 5.3). If a
parameter CODE record is not present, the standard ISO
code shall be assumed.

IPC-350-5-16

Figure 5-16 Dielectric cross section
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Type 3 Board


Material

Callout

35   m (1oz.) copperm
0.1 mm [0.004] min.
70   m (2oz.) copperm

70   m (2oz.) copperm

0.1 mm [0.004] min.
35   m (1oz.) copperm

1

View A
Scale None

Material—Plastic sheet
Base material

Base Thickness

Type of Copper Foil

Weight of Copper Foil

Grade of Pits and Dents

Class of thickness Tol.

Class of Bow and Twist

See Section A.

C or D

See Section A

A, B, or C

2 or 3

A, B, or C (Applicable

to base thickness

>0.020 only)

MIL-P13949/13, Type:

PC-

MIL-P-13949/10 Type 2 Material—Prepreg
Prepreg Material

Resin Material

Glass Style—Optional

Nom. Resin Flow—Optional

Nom. Gel Time—Optional

Nom. Resin Content—Optional

B
Type 3 Board


Dielectric

Thickness


Dimensioning

View A

(After lamination—prior to plating)

▼

▼
▼

▼

▼

▼

Dielectric Separation
• (Copper to Copper)

   2-ply minimum

0.125mm  [0.005"]

0.2mm  [0.008"]

0.2mm  [0.008"]

0.2mm  [0.008"]

0.125mm  [0.005"]

min.

0.25mm  [0.010"]

min.

0.15mm  [0.008"]

min.

0.15mm  [0.008"]

min.

0.25mm  [0.010"]

*Tolerances on 0.125mm [0.005"] core thicknesses = +0.025/-0.013mm [+0.0010/-0.0005"]
Tolerances on 0.2mm [0.008"] core materials =  ±0.050mm [0.002"]

0.035mm [0.0014"] (1 oz. copper)

0.070mm [0.0028"] (2 oz. copper)

0.035mm [0.0014"] (1 oz copper)

0.070mm [0.0028"] (2 oz. copper)

0.035mm [0.0014"] (1 oz copper)

2.5mm [0.100"]

2.032mm [0.080"]

Table 5–8 Area Parameter Codes

Area Code Definition

1 Rectangular periphery of the physical
location of all printed board features,
including annotation.

2 Rectangular periphery of the printed board.
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