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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 IPC-D-355 Task Group
(2-11e) of the Data Generation and Transfer Committee (2-10) 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
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Printed Board Assembly Description
in Digital Form

1.0 SCOPE 1.1 Purpose The purpose of IPC-D-355 is to provide the
This standard is used to describe the relationship betweendata required to assemble a printed circuit board, including
components (electronic, electro-mechanical, and mechani-placement information as well as the physical characteris-
cal) and the printed boards used as the major form of inter- tics and locations of all components, sockets, and connec-
connection. Included in these descriptions are the physicaltors. The physical dimensions and locations of fiducial
characteristics of components and boards required as inputnarks, glue pattern dispensing, and solder paste dispensing
to an automated assembly system. are also included. The standard explicitly does not include
determinations of how the manufacturing processes are to

The physical characteristics used in the electronic designbe performed (see Figure 1)

process shall be described in digital form, in order to
enable the data exchange and archiving capability between
systems which support design, fabrication, assembly and
testing.

1.2 Format Compatibility The concepts detailed in this
specification are supplemented by the description defined
in the other IPC-D-35X digital description standards. Infor-
This structure provides the capability for describing all ele- mation redundancy is kept to a minimum by use of the
ments in their final form upon completion of manufactur- applicable digital description standards described below.
ing. It may be used for component preparation (sequencing,

lead bonding, etc.), component insertion, adhesive applica-

tion and component placement.

IPC-D-355
PC-Board Assembly Description in Digital Form

= 4 T

Manual Placement Machine Robot

[

» Semi Automated
* Light Guided

* Manipulator

» Hand

* THT
* Odd Component

* Robot Control

* Numeric Control

* Programmable Logic
Control

IPC-355-001

Figure 1 Scope of IPC-D-355 Standard in Assembly Technology
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Standards Record Format
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
IPC-D-355 Printed Board Assembly Records
IPC-D-356 Bare Board Electrical Test Records
IPC-D-357 Automatic Optical Test Records

Users are encouraged to archive data in a self-sufficien

2.2 American National Standards Institute?

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

ANS| X3.12 Subroutine Record Format Standard-
ization

ANSI Y14.5 Dimensioning and Tolerancing for Engi-
neering Drawing

ANSI Y32.1 Logic Diagram Standards

ANSI Y32.16 Electrical and Electrical Reference Des-
ignators

ANSI Z7210.1 Metric Practice Guide (ASTME380-72)

2.3 Department of Defense3

DoD-STD-100 Engineering Drawings

2.4 Electronic Industries Association4

3.0 TERMS AND DEFINITIONS

form, one that is not affected by changes in Supp|ementaryun|ess 9therwise specif.ied herein, terms and definitions
data used in the design process. Thus, library descriptionshall be in accordance with IPC-T-50, ANSI X3.12, and the

records may be repeated in archived data. All records shallfollowing

be in the appropriate format defined in the related IPC

standard.

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 IPCt

IPC-T-50 Terms and Definitions

IPC-D-300 Printed Board Dimensions and Toler-
ances

IPC-D-310 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 Base Descrip-
tion for Printed Boards in Digital Form

IPC-D-353 Automatic Test Information Description
in Digital Form

IPC-D-354 Library Format Description for Printed

Board Digital Data Bases

3.1 Field A data element (unit of information) which
defines a characteristic of the feature(s) being described.

3.2 Record An ordered set of fields (data elements) of
ASCII characters. There are four types of records: com-
ment records, data records, parameter records, and general
records.

3.3 Comment Record Record that provides or refers to
additional descriptive materials which may clarify the
meaning of the data set.

3.4 Data Record Record or group of records which
describes information related to the physical and location
aspects of features, as well as introductions for use of pre-
viously defined data.

3.5 Parameter Record Record which defines the charac-
teristics of a subsequent set of records, such as job identi-
fication, tolerances, etc. Parameter records direct the com-
puter program on how to interpret the records that follow
in the job stream. Parameters are modal (see 3.9).
Examples are JOB, UNITS, and FORM.

3.6 General Record Record which continues or termi-
nates a processing sequence. General records include con-
tinuation and end-of-job. If a record contains more infor-
mation than can be placed on one line, continuation records
(code 000) may be used. Data in continuation records
belong to the record that precedes the continuation records.

1. Publications are available from IPC, 2215 Sanders Road, Northbrook, IL 60062-6135

2. Publications are available from American National Standards Institute, 1430 Broadway, New York, NY 10018.

3. Publications are available from Naval Publications & Forms Center, 5801 Tabor Rd., Philadelphia, PA 19120.

4. Publications are available from Electronic Industries Association, Engineering Department, 2001 Pennsylvania Ave., N.W., Washington, D(Bmu mentS
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3.7 Data Information Module (DIM) Group of records 4.1.2 Data Information Module (DIM) Definition Data

which contains related data intended to describe a specificinformation Modules (DIM codes B, G, H, K, L and M)

function or task. are composed of data records, parameter records, and com-
ment records, all of which can be used to describe a par-

3.8 Job Set Group of one or more data information mod-  ticular assembled part.
ules.

4.2 Basic Record Types There are 6 DIMs that describe
3.9 Modal Form Technigue whereby the description of a a printed board assembly. Record formats for printed board
unique feature in a data base (interconnection, single iden-description (DIM B) are detailed in IPC-D-350, electrical
tification, conductor with restrictions, etc.) or other perti- description and bill-of-material information (DIMs G and
nent information is given only once at the beginning of a H) in IPC-D-352, and library information (DIM K, exter-
related set of data. nal subroutines, DIM L, internal subroutines) in IPC-D-

354,
3.10 Location Field/Position Field Fields where the data
set describes translation and rotation, prefix “P” is used for
“position”. Prefix “L" is used for “location” and describes
translation data.

This section describes the basic records required for
the assembly of components to printed boards identified by
DIM M.

. . . Information on records is referenced as follows:
In location records, locations are represented as follows:

prefix “L” initiates the location sequence. It is followed by — Parameter Records. See 5.0.

location data, each coordinate having an additional prefix: — Comment Records. See 6.0.

X, Y, and Z if 3D format is used. Example: L X100.0 - Component Placement Records. See 7.0.
Y75.0 Z25.0.

— Component Description Records. See 8.0.
In position records, positions are represented as follows:
the prefix “P” initiates the position sequence. It is followed
by the position data, each coordinate and angle having an
additional prefix, “X”,“Y” (“2" if 3D format is used) and
“A” (“B” and “C” if 3D format is used). Example: P X
100.0 Y75.0 Z225.0 A90.0 B45.0 C30.0.

4.3 Data Set Descriptions The information in the
assembly job shall give the physical description and loca-
tion of the components of the assembly.

4.3.1 Absolute Data The information to be communi-
4.0 GENERAL REQUIREMENTS cated shall explicitly describe absolute, not incremental,

Each design shall be described as a separate set of datglata values.

called a job set. A design data job set may include data
record descriptions defined in other IPC-D-35x standards. 4.3.2 Electrical/Mechanical Correlation Component
descriptions within the data set, whether electrical descrip-

4.1 Data Hierarchy Electronic printed board assemblies tion or physical/mechanical description, shall be defined in
~ shall be described in data records within a hierarchial struc- the job set within the DIM M. correlation between compo-
“ture as shown below (see figure 2). Formats of records nNent and interconnect (PWB) elements shall be maintained

- applying to physical description are specified herein. through the use of unique (reference designator) or stan-
E dard (logic type, part type) descriptions.

~4.1.1 Job Set Definition The job set is headed by a job
record (5.1), and ended by an end-of-job record (5.1.1). A 4.3.3 Format of Records This standard requires the vari-
job set shall consist of one or more data information mod- able IPC format.
ules (DIMs) pertaining to a single electronic interconnec-
tion product. Each unique DIM may occur only once in a

. 4.3.3.1 Data Formats Records shall contain left-justified
job set.

data according to the following requirements:

see 5.6), a number (“NUM” parameter record, see 5.7), for operation codes. Our examples use spaces for better
and a revision ("REV” parameter record, see 5.8). Unique-  rgadability.

ness of a DIM is established by having a different TITLE,

NUM or REV record. * Prefix letters are used as field delimiters for data fields.

When a prefix letter is present, the corresponding value
A DIM is terminated by the occurrence of another DIM, or  field shall be filled. A prefix letter and blank field, or
end-of-job record. blank prefix column and filled fiel @Gt paeRES

] —Bottmmﬁmﬁg Hub
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Job Set Definition JOB, FORM, (CODE), UNITS, TITLE, NUM, REV
-

' . — L | K
Data Information Module (DIM) Definition DIM M
Data Records of DIM M
Comment Records of DIM M
Parameter Records of DIM M: CODE, UNITS, TOL (not mandatory)

VER, TITLE, NUM, REV (mandatory)
900 General Placement Record
DESCRIPTION RECORDS
950 Description of Components COMP1| COMP2| COMP3
951 Component Test Record E
952 Component Force Record =
953 Through-Hole Component S
(%]
_______________________________________ 2
GLUE-PATTERN, SOLDER PASTE, AND ACCEPTANCE RULE RECORDS e
I . c
| 945 Acceptance Rule Records AR1 AR2 ARS qg’
I . o
[960 Glue Pattern Records Py  GP2 GP3| £
, O
| 970 Solder Paste Records SP SP2 SP3
c
Qo
2
See Figure 2B on Page 5 2
for detailed placement description. 8
G
S
)
(&)
8
a
999
IPC-355-002A
Figure 2A Data Hierarchy of IPC-D-355 Documents
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« Leading and trailing zeros may be eliminated.

Placement Records « Order of prefix letters is fixed and as described in the for-
mat of each data record.

* The set of optional fields follows mandatory fields in the

P SIDE 1 data record.

_921 Panel Fiducial Mark Records « For numerical values, precision shall be indicated by a

T decimal point.

940 PCB Placement Record e Indicating positive numbers with a plus (+) sign is
910 Bad Mark Records (optional) optional. Indicating negative numbers with a minus (-) is
: mandatory.

| *« When character string fields are used in data records or
parameter records, they shall be preceded and ended by a
double quotation mark (“). Example: “Test”.

P PCB “circuit_A_side 1”
901 General Placement Record (PCB)

910 Bad Mark Records (optional) » Numeric data, defined codes and parameter codes do not
: require delimiters (*).

922 PCB Fiducial Marks (optional) « Data fields shall not be broken up across continuation
: records.

941 Component Placement Record * Records shall be terminated by an end-of-record. See
923 Component Fiducial Marks (optional) paragraph 4.3.3.2 for requirements.

e The continuation line indicator at the end of the “to be
continued” line shall be a backslash preceding the car-
riage return and line feed. Starting characters of the con-
tinuation line shall be “000.”

P ENDPCB “circuit_A_side 1” —

P SIDE 2
921 Panel Fiducial Mark Records * When double quotation marks (*) are used within charac-

_ ter string fields, a backslash shall preceed each embedded
I double quotation character. Example: “Synthesizer\“Rev
940 PCB Placement Record B\"”

910 Bad Mark Records (optional)

4.3.3.2 End-of-Record Every variable-length record
shall be terminated by a carriage return and line feed. The
[ line feed shall follow the last character of each record,

P PCB “circuit_A_side 2" including continuation records, and shall not appear more
901 General Placement Record (PCB) than one position beyond the maximum character length, as
910 Bad Mark Records (optional) in a record using 132 characters. The carriage return and
: line feed shall be referred to in the text of this document as
922 PCB Fiducial Marks (optional) “end-of-record.”

4.4 Transfer Media and Character Set Transfer media

941 Component Placement Record shall be mutually agreed to by sender and receiver.
923 Component Fiducial Marks (optional)
. The allowable character set for non-comment records shall

be referred to as the standard ISO code, and shall be
P ENDPCB “circuit_A_side 2" — restricted to the 1SO 7-coded character set for information
interchange (ISO 646) from “space” (decimal value 32)
through the tilde (decimal value 126), and the following
Figure 2B Data Hierarchy of IPC-D-355 characters: “null” (decimal value 0) and line feed (decimal
value 10).

* Blanks are permitted. Blanks are required between dis- characters defined in ISO 646 for currency, number code

crete numerical values that do not have a prefix letter 5nq national code shall be:

(field delimiter). One or more blank spaces may be left Char. Definition

before or after the letters that head up each of the differ- \ National Code

ent fields (“I” field (x-coordinate field, y-coordinate field, # Number

etc.), but are not required. $ Currency Documents
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Comment records, and TITLE, NUM, and REV parameter The first digit after “R” represents the maximum number
records can include characters from any native languageof places to the left of the decimal point, the second digit
character set. See section 6 for requirements of commentrepresents the maximum number of places to the right of
records, and paragraph 5.2 for parameter CODE, whichthe decimal point. the maximum allowed value for the first
specifies the character set for comment records and TITLE, digit is 4. the maximum allowed value for the second digit
NUM and REV parameter records. is 5. Thus, no greater range is allowed than 0.0001-
9999.99999, expressed as R4.5, indicating the default for

5.0 PARAMETER RECORDS the value range. If the range designator R is not present, the
Parameter record characteristics shall be delineated by “P” range is limited to 0.0001-9999.99999.

as the first character, followed by 2 blank spaces and one

of the following words: The default for the maximum number of characters in vari-

able format is 132, expressed as V132. If the maximum
JOB, FORM, CODE, DIM, UNITS, TITLE, NUM, REV,  record length is not given, it is 132 characters.

VER, PCB, ENDPCB, SIDE1, SIDE2, TOL
5.3 Parameter CODE (optional) The word “CODE”" pre-

5.1 Parameter JOB (required) The word JOB preceded ceded by a “P” shall indicate a switch to a native language
by a “P” shall indicate the beginning of a job set. The fol- character set for comment records and TITLE, NUM and
lowing may be used for comments, such as job or PCB REV parameter records. If a parameter CODE record is not
identification. This record shall be the first in the data. Each present, the standard 1SO code shall be assumed. A two
JOB parameter shall be followed by the parameter FORM, digit code specified in columns following the word CODE
UNITS, TITLE, NUM, and REV. This order is mandatory. shall identify the native character language set in accor-

dance with the table.
Example:

P JOB “Synthesizer/Analyzer 398 - 497- 1 REV - B Example: C Use French Character Set
P CODE 09
5.1.1 End-of-Job Record The characters 999 at the _
beginning of a line shall indicate the end of a job. This 5-4 Parameter DIM (Data Information Module) The

record shall be the last record in the data. acronym DIM preceded by a “P” at the beginning of a line
shall indicate the start of a DIM. The DIM parameter

Example: record may appear anywhere in a job set. A DIM is termi-
C End of Job - Record follows nated by the occurrence of another DIM parameter record
999 or an end-of-job record.

5.2 Parameter FORM (required) The word “FORM” When a specific DIM parameter record appears more than

preceded by “P” shall indicate the format for all subse- once in a job set, each occurrence shall have a unique title,

quent records. number, or revision level.

The FORM parameter is modal. The format specified by The acronym DIM shall be followed by a unique letter
the FORM parameter shall be in force until a new param- code describing the type of records that follow the DIM
eter is encountered. parameter record. The DIM parameter record is also
described in other IPC-D-35X standards (see table below).

When changing formats within a job set, the FORM param- The order of DIM subsets is optional, except as follows:

eter shall precede the data information module. Thus, if a _ AR
job set was using fixed format for DIM A and B, and the 1. When DIM K, External Library Description, is used,
variable format for DIM C, prior to the DIM C record, a this data shall be the first DIM in the set. A DIM K is

FORM V record would be used. terminated by a 998 record.
; _ _ 2. When DIM L, Internal Job Library, definitions are used,
5.2.1. Variable Format Records A “V” in character 10 the data shall follow the DIM K data. If no DIM K data

indicates a variable format where all data is left-justified.  gre present, then the DIM L data shall be the first DIM

The FORM V parameter may precede a DIM M section.  jn the job set. A DIM L is terminated by a 997 record.

lethm DIM M, o fixed format can be used. 3. When DIM G, Electrical Description, is used, the data

The “V” may be followed by a number indicating the shall follow the DIM L data. If no DIM L and DIM K
maximum record length (the number of characters, includ-  data are present, then the DIM G data shall be the first
ing end of record), followed by a range designator, “R”, DIM in the job set.

and two digits separated by a decimal point followed by an

The relationship of DIM records, DIM codes, and IPC
end-of-record.

standards is shown in the following table. Columns follow-
The range designator is used to establish a limit on theing the code letter may contain the DIM identifier, as
number of digits to the left and right of the decimal place. shown in the table. Documents
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