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The Principles of
Standardization

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

Standards Should:
• Show relationship to DFM & DFE
• Minimize time to market
• Contain simple (simplified) language
• Just include spec information
• Focus on end product performance
• Include a feed back 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, facilitat-
ing interchangeability and improvement of products, and assisting the pur-
chaser 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 selling 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.

The material in this standard was developed by the MCM-L Performance Task
Group (D-33e) of the Rigid Printed Board Committee of the Institute for
Interconnecting and Packaging Electronic Circuits.

Copyright © 1996 by the Institute for Interconnecting and Packaging Electronic Circuits. All rights reserved. Published 1996. Printed in the
United States of America.

No part of this publication may be reproduced in any form, in an electronic retrieval system or otherwise, without the prior written permission
of the publisher.
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1.0 SCOPE

The information contained in this standard is intended
supplement the IPC-D-350 through IPC-D-353 standa
series. This document describes the usage of librar
within the processing and generation of information file
The data contained within covers both the definition an
usage of internal (exist within the information file) an
external libraries. The libraries can be used to make t
data generated more compact and thus facilitate d
exchange and archival. The subroutines within a library c
be used one or more times within any Data Informatio
Module (see 5.2), and also in one or more Data Inform
tion Modules. As a supplement, this document will no
cover the specifics of the other standards in the series.

1.1 Format Compatibility The concepts detailed in this
standard are supplemented by the descriptions defined
other companion IPC standards. It is the intent that t
family of IPC-D-35X standards detail the various recor
formats.

Data redundancy is kept to a minimum by using variou
standards for appropriate data descriptions dependent u
the use of the data.

The following shows the correlation between the IPC sta
dard and the record formats that are defined in each p
ticular standard.

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 Bill of Material Records
IPC-D-353 Testing Format Records
IPC-D-354 Library Description Records

Users are encouraged to maintain data in a form that
self-sufficient, and is not impacted by changes in supp
mentary data used in the design process. Thus, libra
description records may be repeated on archived data.
tion Connecting Electronics Industries 
 license with IPC Licen

Not foworking permitted without license from IHS
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records shall be in the appropriate format defined in the
IPC standard related to the particular record type.

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-300 Printed Board Dimensions and Tolerances

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

IPC-D-325 Printed Board Documentation

IPC-D-350 Printed Board Description in Digital Form

IPC-D-351 Printed Board Drawings in Digital Form

IPC-D-352 Electronic Design Data Description for Printed
Boards in Digital Form

2.2 American National Standards Institute2

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

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 Y14.5 Dimensioning and Tolerancing for Engineer-
ing Drawing

ANSI Y32.1 Logic Diagram Standards

ANSI Y32.16 Electrical and Electronic Reference Designa-
tions

ANSI Z210.1 Metric Practice Guide (ASTM E380-72)
1. Publications are available from the IPC, 2215 Sanders Road, Northbrook, IL 60062-6135.2
2. To obtain documents, write: American National Standards Institute, 1430 Broadway, New York, NY 10018.

--`,,,``,,``,,,```,`,,,`,``,,,,`-`-`,,`,,`,`,,`---
1
see=Sandia National Lab/5932237100, User=sam, albert
r Resale, 05/28/2014 12:42:32 MDT
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2.3 Department of Defense3

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

DOD-STD-100 Engineering Drawings

3.0 TERMS AND DEFINITIONS

Unless otherwise specified herein, terms and definiti
shall be in accordance with IPC-T-50 and the following

3.1 Annotation Text or legend pertinent to a design; te
may appear as data related to legend on a printed w
board, lettering on a drawing, or other types of symbol

3.2 Comment Records A record that provides, or refer
to, additional descriptive material needed to further cla
the control of the data set.

3.3 Complex or Composite Records A term used to
define a collection of records that make up an electr
pattern or function used repeatedly in a design. Both
definition and relationship of such records are covered
referred to as subroutine definition and subroutine de
tion call.

3.4 Data Information Module (DIM) A group of records
which contain related data intended to describe a spe
function or task.

3.5 Data Layer A specific group of related records with
any individual Data Information Module.

3.6 Feature Location Record A type of record that
defines lines, points, or annotations.

3.7 Job Set A group of one or more Data Informatio
Modules.

3.8 Modal Form The technique where the description
a unique feature in a data base (interconnection, si
identification, conductor width restrictions, etc.) or oth
pertinent information is given only once at the beginning
a related set of data.

3.9 Parameter Record A record that defines the chara
teristics of a subsequent set of records, such as job id
fication, electrical description, tolerances, etc. Param
records direct the computer program on how to interp
the records that follow in the job stream.

3.10 Physical Layer A conductive board layer or artwor
image representing a complete conductive layer.
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3.11 Subroutine As noted in ANSI X3.12 but defined
using IPC record format descriptions. This record type pro
vides a framework for constructing complex or composit
records.

3.12 Subroutine Call As noted in ANSI X3.12 but
defined using IPC record format. This record type provide
a framework for the manner in which complex or compos
ite records are used in the data stream.

4.0 GENERAL REQUIREMENTS

The data format for internal libraries (contained within the
job set) or external libraries (outside the jobs set) is ident
cal. Data shall be composed of various segments consisti
of 80-column records. The types and formats of suc
records shall be in accordance with IPC-D-350, IPC-D
351, IPC-D-352 and IPC-D-353 unless otherwise specifie
herein. Parameter records, title, number, revision and e
of library records are slightly different. Between libraries
differences and similarities between the two libraries ar
described in the following paragraphs.

4.1 External Libraries An external library shall be
treated as its own job set. The job parameter record sh
identify that the following records are part of an externa
library. The DIM K parameter record used in an externa
library job set shall be considered to be a reference
another external library. All references to external librarie
shall be terminated by an end of external library record 99
in columns 1-3. The external library may contain as man
Data Information Modules as are necessary to describe
library information. The end of a job set which is an exter
nal library shall be terminated with a 999 in columns 1 to
3. This record shall be the last record in the data. See Fi
ure 4-1.

4.2 Internal Libraries An internal library is one where
all library data is contained in a single job set. The dat
follows the occurrence of a DIM L parameter record and i
terminated by an end of internal library record 997 in col
umns 1-3. The internal library may contain as many Dat
Information Modules as necessary to describe the libra
information; DIM K may not be used although description
from the DIM K library may be referenced. See Figure 4-2

4.3 Other Requirements

4.3.1 Artwork and Printed Boards When a subroutine
describes artwork on a board, any physical layer descri
tion (lands, conductors, annotation, etc.), the data shall
in IPC-D-350 format.

4.3.2 Drawings When a subroutine describes a drawing
any sheet layer description (schematics, parts, assem
drawing, etc.), the data shall be in IPC-D-351 format.
3. To obtain documents, write: Naval Publications & Forms Center, 5801 Tabor Road., Philadelphia, PA 19120.
Licensee=Sandia National Lab/5932237100, User=sam, albert
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4.3.3 Electrical Description When a subroutine
describes electrical parameters of the design or bill
material description, the data shall be in IPC-D-352 form

4.3.4 Test Descriptions When a subroutine describes
test sequence or testing parameter, the data shall be in
D-353 format.

4.3.5 Library References No library shall be allowed to
reference itself via a DIM K or DIM L parameter record
The information in the subroutine data set may access o
subroutines within the same library or libraries.

4.4 Job Set Definition The job set is headed by a job
record, followed immediately by parameter records whi
describe the title, number, and revision of the job. The j
set is ended by an end of job record (999).

A job set shall consist of one or more Data Informatio
Modules that pertain to a single electronic interconnecti

IPC -354-4-1

Figure 4-1 Board Data Set
iation Connecting Electronics Industries 
er license with IPC License

Not foretworking permitted without license from IHS

,``,,``,,,```,`,,,`,``,,,,`-`-`,,`,,`,`,,`---

ent details: IPC D-354 1987
f
.

C-

er
product in a single external library. Each different Da
Information Module shall have its own title, number, a
revision level; these characteristics describe the unique
of a DIM. Except for DIM K or DIM L, all Data Informa-
tion Modules are terminated by the occurrence of ano
DIM or end of job or end of library record. Specific Da
Information Modules such as DIM A, DIM B, DIM C, etc
may occur more than once in a job set, however the
contained within the individual DIM shall be unique. The
shall be no redundancy in the data between like Data In
mation Modules.

IPC-354-4-2

Figure 4-2 Internal Library in Standard Job Set
3
e=Sandia National Lab/5932237100, User=sam, albert
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4.5 Data Information Module Definition Artwork and
Board Data Information Modules (codes DIM A and DI
B) are composed of data records, parameter records
comment records, which describe Artwork or Boa
Related Data. Drawing Data Information Modules (DIM
D, E and F) are composed of data records, param
records and component records, which are used to des
schematics, master drawings, assembly drawing and
drawings. Electrical description data subroutines are c
tained in DIM G, bill of material subroutines in DIM H
and testing subroutines are contained in DIM J.

Parameter records are used to direct the computer pro
as to how to interpret the records that follow in the job s
Comment records are used to provide additional descrip
material for review by the user, but are not interpreted
the computer. Data records provide the detailed d
describing either artwork, board, drawing, electrical, p
or test data. Some typical examples are:

• Feature Dimensions

• Hole Size

• Type of Hole

• Annotation

• Character Height or Width

• Conductor End Characteristics

• Data Layer Codes

• Node Electrical Identification

• Line Width

The data shall explicitly describe in absolute (not inc
mental) values, a contour or location of an individual fe
ture or composite feature of an electronic interconnec
product.

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

Individual features shall be defined as being either lan
holes, line segments, annotation or individual element
a complex/composite feature. A feature shall not be defi
more than once at a specific location in any Data Inform
tion Module.

4.6 Data Orientation (see Figure 4-3) All data relatin
to the physical description of an electronic interconnect
product shall be viewed from the side of the assembly
contains the components, looking through to the oppo
side. For those electronic assemblies that have compon
on more than one side, any external side may be design
as the primary side; the opposite external side shall be
ignated as the secondary side. The primary side sha
defined as physical layer 1. Physical layers may be con
tive or nonconductive as required to describe the phys
or electrical properties of the interconnection product.
4 IPC-Association Connecting Electronics Industries 
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When coordinates are used to describe physical inform
tion, the origin shall be the same for all layers of intercon
nection description within a Data Information Module
(DIM) and shall follow the standard Cartesian coordinat
reference system. Positive and negative X, Y and Z value
are permitted.

All feature and location records shall be defined at 1:
scale. When data is to be scaled, the data may be modifi
through the use of a SCALE parameter record. See par
graph 5.8.

Physical layers shall be numbered consecutively startin
from the primary side as layer 1. (See IPC-D-325.)

4.7 Transfer Media and Data Formats The data shall be
restricted to the printable ASCII character set, and be tran
mitted on standard 80 column punched cards, on magne
tape (9 track), or on other storage media, such as di
(removable, hard or floppy), or direct electronic transfe
which shall be mutually agreed to by the sender an
receiver.

4.7.1 Punched Cards Punched cards shall conform to
the requirements of ANSI X3.26.

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

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

Magnetic tape recording format shall be 80-column card
image, packed 20 records (1600 bytes) to the block. N
magnetic labels shall be written on the tape.

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

4.7.3 Other Transfer Media Logical record length
requirements as specified for magnetic tape above sh
also apply to disk and electronic transfer record lengths.

5.0 PARAMETER RECORDS

Parameter record characteristics shall be delineated by
‘‘P’’ in column 1 followed by one of the words: JOB, DIM,
UNITS, TITLE, NUM, REV, SHEET, LAYER and
IMAGE.

5.1 Parameter—JOB (See Figure 5-1) The word JOB in
columns 4-6 preceded by a ‘‘P’’ in column 1 shall indicate
the beginning of a job set that is an external library. Col
umns 10-12 shall contain the letters LIB. This record sha
be the first record in the data for an external library
Licensee=Sandia National Lab/5932237100, User=sam, albert
Not for Resale, 05/28/2014 12:42:32 MDT
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Figure 4-3 Printed Wiring Viewing
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Figure 5-1 Parameter—‘‘JOB’’
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5.1.1 End-of-Job The characters 999 in columns 1-3
shall indicate the end of job. This record shall be the la
record in the data.

5.1.2 Layer Identification All data layers described in a
Data Information Module shall be identified with a unique
two-digit number (see paragraph 7.3.2). Data within a su
routine is ‘‘layerless.’’ The subroutine data is assigned t
the current layer when the subroutine is called.

5.2 Parameter—DIM (Data Information Module) (See
Figure 5-2) The word DIM in columns 4-6, preceded by
a ‘‘P’’ in column 1 shall indicate the start of a Data Infor-
mation Module. The DIM parameter record may appea
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anywhere in a job set (see Figure 4-1 and 4-2). Each d
ferent DIM parameter record may occur only once in a jo
set, except for DIM F. (A Data Information Module is ter-
minated by the occurrence of another DIM paramet
record or end of job record. (See paragraphs 4.1 and 4

Column 10 shall contain a unique letter code describing t
type of records that follow the DIM parameter record. Th
DIM parameter record is also described in other IPC-D
35X standards (see Table 5-1).

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 i
the job set. A DIM K is terminated by a 998 record.
5
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esale, 05/28/2014 12:42:32 MDT

http://www.avadocuments.com/doc/ipc-d-354-1987
http://www.avadocuments.com/doc/ipc-d-354-1987


he

ta

ta
b

C

,
n
al
ry
be
rd
e

all

,
e
e-
to
tle
re
ach
-

-
to
e
tle

i-
le
e-
to
all
te

r
re
ey

IPC-D-354 February 1987

Copyright IP
Provided by
No reprodu

Full d
(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 t
first Data Information Module in the job set. A DIM L
is terminated by a 997 record.

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

The relationship of DIM records, DIM codes, and IP
standards is shown in Table 5-1.

5.3 Parameter—UNITS (See Figure 5-3) The word
UNITS in columns 4-8, preceded by a ‘‘P’’ in column 1
shall indicate units-of-measurement-specification. Colum
10-11 shall contain the word SI or columns 10-13 sh
contain the word CUST to indicate metric or customa
units of measurement. ANSI Z210.1-1971 should
reviewed by those using metric units. The UNITS reco
shall immediately follow the job record, thus having on

Table 5-1 Record Interrelationship

Record
Type

Code
Ltr DIM Identifier

IPC
Standard

P DIM A Artwork Records IPC-D-350

P DIM B Board Description Records IPC-D-350

P DIM C Schematic Drawing Records IPC-D-351

P DIM D Master Drawing Records IPC-D-351

P DIM E Assembly Drawing Records IPC-D-351

P DIM F Miscellaneous Part Drawing
Records

IPC-D-351

P DIM G Electrical Description
Records

IPC-D-352

P DIM H Bill of Material Records IPC-D-352

P DIM J Testing Format Records IPC-D-353

P DIM K External Library Description
Records

IPC-D-354

P DIM L Internal Job Library
Description

IPC-D-354

Columns 12 through 72 may contain the DIM identifier shown
in Table 5-1.

IPC-351-5-2

Figure 5-2 Parameter—‘‘DIM’’
6C-Association Connecting Electronics Industries 
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unit record in a single job set. The units specified sh
match the units of the calling routine.

5.4 Parameter—TITLE (See Figure 5-4) The word
TITLE in columns 4-8, preceded by a ‘‘P’’ in column 1
shall indicate the title of a Data Information Modul
defined by a DIM parameter record (artwork title, sch
matic title, etc.). Columns 10 through 72 shall be used
contain the exact title, which shall also be used in the ti
block of the appropriate drawing(s). Titles requiring mo
than one line of text shall use separate title records for e
line of text (see Figure 5-4). Any printable ASCII charac
ters are allowed.

The title record shall follow directly after (except for com
ment records) the DIM record or a job record, and relate
that particular Data Information Module. Titles may b
similar or identical on job sets. There may be several ti
records in a complete job set.

5.5 Parameter—NUM (See Figure 5-4) The word NUM
in columns 4-6, preceded by a ‘‘P’’ in column 1, shall ind
cate the part number for a Data Information Modu
defined by a DIM parameter record (artwork number, sch
matic number, etc.). Columns 10 through 72 are used
contain the number which shall be left justified and sh
also be used in the number block(s) of the appropria
drawing(s). Any printable ASCII characters are allowed.

The NUM record shall follow directly after (except fo
comment records) the title record to which it applies. The
may be several NUM records in the job set, however th

IPC-351-5-3

Figure 5-3 Parameter—‘‘UNITS’’

IPC-354-5-4

Figure 5-4 Parameter—‘‘NUM’’
Licensee=Sandia National Lab/5932237100, User=sam, albert
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Full docum
must be unique and pertain only to the Data Informati
Module in which they occur.

5.6 Parameter—REV (See Figure 5-4) The word REV in
columns 4-6 preceded by a ‘‘P’’ in column 1, shall indica
the revision identifier of data defined by a DIM paramet
record. Columns 10 through 72 shall be used to contain
revision identifier, left justified. The revision identifier sha
also be used in the revision block(s) of the appropria
drawing(s). Any printable ASCII characters are allowed.

The revision record (when used) shall follow the TITL
and NUM parameter records and pertain only to the DI
in which it is referenced. The REV parameter record m
appear several times in the job set.

5.7 Parameter—SHEET (See Figure 5-5) The word
SHEET in columns 4-8, preceded by a ‘‘P’’ in column 1
shall indicate a composite data specification. The sh
parameter record is used to relate data layer(s) to shee
drawings. A two-digit number contained in columns 10-1
shall identify the sheet on which the described features
located. Columns 13-16 shall contain the code COMP
indicate that the subsequent data layer(s) are used to c
pose the sheet noted in columns 10-11. Columns 18-
21-22, . . . . . , 69-70 shall contain the numbers of the on
or more data layers which make up the particular shee
of the drawing(s).

5.7.1 Data layer numbers correspond to entries in t
Feature Dimension L-field; see paragraph 7.3.2.

5.8 Parameter—SCALE (See Figure 5-6) The word
SCALE in columns 4-8, preceded by a ‘‘P’’ in column 1
shall indicate a change in the scale factor of the data. C
umns 10 through 17 shall be used to contain the scale
tor. The scale factor may be any number greater than
The rightmost digit shall be established as 0.0001. If
value is assigned, no blanks shall appear in columns 10
The scale factor is modal and multiplicative. The scale fa
tor applies to all dimensional data in the LDA and FD
fields and subroutine calls. The scale factor does not ap
to angular values or numeric values in the LDA field th
describes a characteristic.

IPC-354-5-5

Figure 5-5 Parameter—‘‘SHEET’’
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5.9 Parameter—LAYER (See Figure 5-7) The code
LAYER in columns 4-8 preceded by a ‘‘P’’ in column 1
shall indicate a layer composite specification. The lay
composite specification parameter card is used to re
physical layers of the board to data layers. A 2-digit num
ber contained in columns 10-11 shall identify the physic
layer on which the described features are located. Colum
13-16 shall contain the code COMP to indicate that t
subsequent data layer(s) are used to compose the phy
layer noted in columns 10-11. Columns 18-19, 21-22, . . . ,
69-70 shall contain the numbers of the one or more d
layers which make up the physical layer.

5.9.1 Physical layer numbers are defined as shown in F
ure 5-7. A ‘‘01’’ designates the first conductive layer. Sub
sequent conductive layers are numbered sequentially ‘‘0
‘‘03’’ , . . . asviewed looking down through the board from
the first layer.

5.9.2 Data layer numbers correspond to entries in t
Feature Dimension L-field; see paragraph 7.3.2.

5.10 Parameter—IMAGE (see Figure 5-8) The word
IMAGE in columns 4-8, preceded by a ‘‘P’’ in column 1
shall indicate conductive or nonconductive (clearance) fe
tures. An IMAGE parameter card shall precede each gro
of data layer records.

5.10.1 The word COND in columns 10 through 13 sha
indicate that conductive features are described. The w
NCON in columns 10 through 13 shall indicate that no
conductive clearance features are described.

5.10.2 If production masters are to be delivered as an e
item, columns 15 through 17 shall contain the word POS
indicate a clear field with a dark feature or the word NE

IPC-354-5-6

Figure 5-6 Parameter—‘‘SCALE’’—for 8.5 Scale Factor

IPC-354-5-7

Figure 5-7 Parameter—‘‘LAYER’’
7
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to indicate a dark field with a clear feature. These POS a
NEG options do not apply when the end item is a print
board product.

A. Example 1The format in Figure 5-9 indicates that sub
sequent data describes nonconductive clearance
tures in the board pattern, and that the production m
ter provides dark features as shown in Figure 5-10.

B. Example 2The format in Figure 5-11 indicates tha
subsequent data describes nonconductive clearanc
the board pattern, and that the production master p
vides clear features (opposite of Figure 5-10).

IPC-354-5-8

Figure 5-8 Parameter—‘‘IMAGE’’

IPC-354-5-9

Figure 5-9 Example 1

IPC-354-5-10

Figure 5-10 ‘‘IMAGE’’ Example

IPC-354-5-11

Figure 5-11 Example 2
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6.0 COMMENT RECORDS

The letter ‘‘C’’ in column 1 of a record shall indicate
‘‘comment.’’ Columns 4 through 72 may be used for com
ment of descriptive material in any form desired except
otherwise specified herein. Comment records support
numeric data by referencing pertinent descriptive inform
tion, specifications and documents. Use of the printa
ASCII character set is permitted in Comment Record
(See Figure 6-1.)

7.0 FEATURE/LOCATION AREA FORMAT

7.1 General Information

7.1.1 Major Data Areas Within Each Record The
Feature/Location records shall consist of 80 colum
divided into four major areas as shown in Table 7-1.

7.1.2 Subgroups Within Major Areas Specific data
fields or subgroups exist within the FDA (Area 2) and LD
(Area 3). Each of these subgroups shall be prefixed b
specific letter. When a prefix letter is present, the cor
sponding value field shall be filled (a prefix letter and
blank field or a blank prefix and filled value field is no
permitted). Leading zeros within the FDA value fields sha
be included; leading zeros within the LDA value fields ma
be dropped.

7.2 Operations Code Description Area (See Table 7-2).
Columns 1, 2, and 3 shall be reserved for the Operatio
Code used in conjunction with the FDA and LDA are
This code shall delineate the type of feature being defin
Feature types are LINE, POINT, ANNOTATION, SUB
ROUTINE DEFINITION and SUBROUTINE CALL. The
Operations Code shall be explicitly stated on each reco

Since each column of the Operations Code contains a p
ticular type of information, the Operations Code field ca
be interpreted as being three separate codes in adja
positions. A zero in any position shall represent a contin
ation of the operation defined by the previous entry in th
column. When the basic record type (column 1 cod
changes, column 2 shall be explicitly redefined.

7.2.1 Operations Code Column 1 Column 1 values of
the three-column Operations Code shall be in accorda
with Table 7-3.

7.2.2 Operations Code Column 2 Column 2 values of
the three-column Operations Code shall be used for sp
fying the functional interpretation of the following data
record when column 1 contains a ‘‘1 ’’, ‘‘3’’, or ‘‘5’’. See
Table 7-2 for examples.

7.2.3 Operations Code Column 3 The third column of
the Operations Code field shall describe the format of X
fields in the LDA.
Licensee=Sandia National Lab/5932237100, User=sam, albert
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Figure 6-1 Examples of Comment Records
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Interpretation of data in the LDA differs for each column
code. The content of each XY field in the LDA shall b
based upon the type of LINE being defined, such
straight or circular. Relationships of each column 2 code
the LDA XY values are shown in Table 7-4. Comple
geometries can be defined by combining these basic c
structions.

7.3 Features Description Area (FDA) Columns 4-30
shall be reserved for a physical description of a giv
unique feature or for other pertinent data. The spec
information used in this area shall be placed into pre
signed columns forming fields of a record. Each field sh
be prefaced by a letter code to identify function. See Ta
7-5. The number of fields and type of information co
tained in these fields shall vary according to the reco
used. Table 7-6 defines the considerations for the FDA fi
for line, point, annotation and subroutine records.

7.3.1 Feature Dimension Field

7.3.1.1 Column 4 There shall be a ‘‘D’’ in column 4 for
a Feature Dimension.

7.3.1.2 Columns 5-8 Columns 5-8 shall be reserved fo
a description of feature size. This information shall den
line width, or feature (land) size at the location describ
in subsequent LDA fields (paragraph 7.4). The values
this field shall represent the feature size in ten-thousand
(0.0001) of an inch or one-thousandths (0.001) of a mi
meter. This same feature size shall continue to apply to

Table 7-1 Major Data Areas of Feature/Location Record

AREA COLUMNS FUNCTION

1 1-3 Operations Codes (paragraph
7.2)

2 4-30 Features Description Area (FDA)
(paragraph 7.3)

3 31-72 Locations Description Area (LDA)
(paragraph 7.4)

4 73-80 This area is recommended for
alphanumeric identification and/or
sequence number (paragraph
7.5). This area shall not contain
data necessary to the printed
board definition.
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locations described in this record and all following recor
until a new value is placed in columns 5-8.

When subsequent records supply positional information
the same feature, columns 4-8 may be left blank; this
referred to as modal form. See Figure 7-1.

7.3.2 Data Layer Code Field The Data Layer is not
applicable to library subroutine definition data.

7.3.3 Node Identification Field—Columns 12-18

7.3.3.1 Column 12 There shall be an ‘‘S’’ in column 12
of Line and Point records for ‘‘Node Identification.’’

7.3.3.2 Columns 13-18 Where a record describes a
electrical feature and no continuity test is required, the on
information required shall be NULL in columns 15-18 fo
electrical circuit paths. Where continuity test information
required, columns 13-18 shall contain a unique alphan
meric code for each circuit network (electrically continuou
path). Identifiers may be duplicated on different layers a
shall be part of the same composite (after lamination) el
trical network. NO shall be entered in columns 17 and
for all nonelectrical features (e.g., non-plated holes, sy
bols, heatsinks).

7.3.4 Rotation, Hole Size, Character Height Field (Col-
umns 19-23) There shall be an ‘‘H’’ in column 19 whe
the H field is used. The ‘‘H’’ field is not used with line
records. Use of the ‘‘H’’ field is defined in paragraph 9.5
for point records (hole size), paragraph 10.1.4 for anno
tion records (character height), and paragraph 11.3.1.2
subroutine calls (rotation).

7.3.5 Hole Type/Spacing Field (Columns 24-25) There
shall be a ‘‘P’’ in column 24 when the ‘‘P’’ field is used.
The P field is not used with line records. Use of the ‘‘P
field is defined in paragraph 9.6 for point records (ho
type) and paragraph 10.1.5 for annotation records (sp
ing).

7.3.6 Generic Field (Columns 26-27) There shall be a
‘‘G’’ in column 26 when the G field is used. Use of the
‘‘G’’ field is defined in paragraph 8.8 for line records, para
graph 9.7 for point records, paragraph 10.1.6 for annotat
records, 11.2.2.1 for subroutine definitions and 11.3.1.3
subroutine calls.
9
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Table 7-2 Operations Codes Descriptions
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Figure 7-1 Sample Computer Printout
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