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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.
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Electronic Design Data Description for Printed Boards

1.0 SCOPE board outline and blocked area information; part descrip-
The information contained in this standard is intended to tion information in either library records or miscellaneous
describe the relationship between the elements used in thepart drawing records; electrical description records
electromechanical design and packaging of electronic prod-describe the electrical associativity of the parts.

gcts using printgd boards as th.e major form of inte_rconnec- Once a design is completed, board description records are
t|on._lncluded in these descnpt.lons are the_log|cal and supplemented with conductor routing information, hole
physical elements necessary as mput toa d(_aspn system, Afhformation, and other data necessary to fabricate printed
well as_the network or mterconpecuon de.scrlptlon betwegn wiring boards. The data base can be added to as necessary
the various electronic parts. It is further intended that this in order to provide reference designator information for

structure provides the capability for describing all elements g.pematic drawing records, or any other data necessary for
in their final form upon design completion. the intent of the user's data base.

The logical and physical elements used in the electronic Users are encouraged to maintain data in a form that is
design process shall be described in digital form in order to self-sufficient, and is not impacted by changes in supple-
enable the data exchange and archiving capability betweenmentary data used in the design process. Thus, library

systems which support design, manufacture, assembly, anddescription records may be repeated on archived data. All

test. records shall be in the appropriate format defined in the

o , IPC standard related to the particular record type.
1.1 Format Compatibility The concepts detailed in this

standard are supplemented by the descriptions defined in, o AppLICABLE DOCUMENTS
other companion IPC standards. It is the intent that the
family of IPC-D-35X standards detail the various record
formats.

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

Data redundancy is kept to a minimum by using various 2.1 IPC?

standards for appropriate data descriptions dependent upon o
the use of the data. IPC-T-50 Terms and Definitions

The following shows the correlation between the IPC stan- |IPC-D-300 Printed Board Dimensions and Tolerances

dard and the record formats that are defined in each par-
ticular standard. IPC-D-310 Suggested Guidelines for Artwork Generation

and Measurement Techniques for Printed Circuits
IPC-D-35X

Standards Record Description IPC-D-325 Printed Board Documentation
IPC-D-350 Artwork Records

IPC-D-350 Board Description Records
IPC-D-351 Schematic Drawing Records IPC-D-351 Printed Board Drawings in Digital Form
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-350 Printed Board Description 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

IPC-D-353 Testing Format Records 2.2 American National Standards Institute2

IPC-D-354 Library Description Records ] . o
ANSI X3/TR-1-77 American National Dictionary for Infor-
The electronic design description for a single design may mation Processing

contain different information at various points in the design
cycle. Initially, board description records may contain only ANSI X3.12 Subroutine Record Format Standardization

1. Publications are available from the IPC, 2215 Sanders Road, Northbrook, IL, 60062-6135
2. To obtain documents, write: American National Standards Institute, 1430 Broadway, New York, NY 10018 DOCU mentS
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ANSI X3.22 Recorded Magnetic Tape for Information 3.6 Data Information Module (DIM) A group of records
Interchange, 1973 which contain related data intended to describe a specific

function or task.
ANSI X3.26 Hollerith Punched Card Code, 1970

3.7 Data Layer A special group of related records within

ANSI X3.39 Recorded Magnetic Tape S .
gnet P any individual Data Information Module.

ANSI X3.54 Recorded Magnetic Tape

3.8 Design Electrical Description Record A standard
ANSI Y14.5 Dimensioning and Tolerancing for Engineer- record format used to describe the associativity between
ing Drawing the electrical functions being implemented into a single

data base describing a unique electronic assembly.
ANSI Y¥32.1 Logic Diagram Standards

ANSI ¥32.16 Electrical and Electronic Reference Designa- 3.9 Job Set A group of one or more Data Information

. Modules.

tions

ANSI 7210.1 Metric Practice Guide (ASTM E380-72) 3.10 Modal Form The technique where the description of
a unique feature in a data base (interconnection, single

2.3 Department of Defense?® identification, conductor width restrictions, etc.) or other
pertinent information is given only once at the beginning of

W-T-0051 Tape, Electronic Data Processing, 1971 a related set of data.

DOD-STD-100 - Engineering Drawings 3.11 Parameter Record A record that defines the char-

acteristics of a subsequent set of records, such as job iden-
tification, electrical description, tolerances, etc. Parameter

following:

3.0 TERMS AND DEFINITIONS

3.12 Subroutine As noted in ANSI X3.12 but defined

3.1 Annotation Text or legend pertinent to a design; text ,sing |PC record format descriptions. This record type pro-
may appear as data relatgd to legend on a printed WINNYides a framework for constructing complex or composite
board, lettering on a drawing, or other types of symbols.

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

3.13 Subroutine Call As noted in ANSI X3.12 but
defined using IPC record format. This record type provides
a framework for the manner in which complex or compos-

ite records are used in the data stream.
3.3 Complex or Composite Records A term used to

define a collection of records that make up an electrical
pattern or function used repeatedly in a design. Both the _ _
definition and relationship of such records are covered and Each design shall be described as a separate set of data

referred to as subroutine definition and subroutine defini- called a job set. A design data job set may include data
tion call. record descriptions defined in other IPC-D-35X standards.

4.0 GENERAL REQUIREMENTS

3.4 Component Electrical Description Record A type 4.1 Data Hierarchy Electronic interconnection products
record detailing the electrical description information for a shall be described in data records within a hierarchical
particular component describing the device type, as well asstructure as shown in Figure 4-1. The formats of the
the number of 1/0 elements and the interchangeability of records applying to electrical description are specified
both I/0 terminations and internal logic. herein.

3.5 Component/Pin Location Records A type of record 4.1.1 Job Set Definition The job set is headed by a job
that defines the relationship of the input-output termina- record (paragraph 5.1) and ended by an end of job record
tions for an electrical part. (paragraph 5.1.1 ). A job set shall consist of one or more

3. To obtain documents, write: Naval Publications & Forms Center, 5801 Tabor Road, Philadelphia, PA 19120. DOCU mentS
———DBocumentSharing Hub
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JoB DIM G
GENERAL COMMENTS GENERAL COMMENTS, PARAMETER
DIM K staacoMNES P TITLE CARDS AND SUBROUTINES
P NUM
INTERNAL
DIML SUBROUTINES P REV
DIMG E;Eé_gggrg%gl?“ il‘;)BEZCF)Ef‘;:oES GENERAL DESIGN RULES THAT APPLY TO THE
P DESRL 400 TOTAL BOARD
DIM A ARTWORK P DESAL 500
P DESRL 600
DIMB BOARDS
DESIGN DATA P DESRL 100 CONDUCTOR DESIGN RULES RELATED TO
DIM C SCHEMATIC INFORMATION P NNAME SPECIFIC NODES
MODULES P DESRL 100
DIMD MASTER DWG P NNAME
P DESRL 100
DIME ASSY DWG P NNAME
P DESRL 300 LAND OR HOLE DESIGN RULES RELATED TO
DIMF PARTS P PNAME SPECIFIC COMPONENT PARTS
P DESRL 300
DIMF PARTS P PNAME
P DESRL 300
DIMF PARTS P PNAME
P LNAME SPECIAL FILES FOR LOGIC AND REFERENCE
999 IPC-352-4-1 P RDES DESIGNATOR IDENTIFIERS
. . . 610 COMPONENT ELECTRICAL DESCRIPTION
Figure 4-1 Hierarchy of Data in a Job Set. 611 RECORDS
612
Data Information Modules that pertain to a single elec- 613
tronic interconnection product. Each different Data Infor- gg? DESIGN ELECTRICAL DESCRIPTION RECORDS
mation Module may occur only once in a job set, except 620
DIM F. Each DIM shall contain a number (NUM parameter s
record; see paragraph 5.5), The DIM shall also contain title 630 COMPONENT/ELEMENT LOCATION RECORDS
(paragraph 5.4) and revision (paragraph 5.6) paramete gg;
records. 630
630
- . s . DIMB BOARD DESCRIPTION RECORDS
4.1.2 Data Information Module Definition Design Data 422
Information Modules (codes DIM K, DIM C, DIM B, and IPC-352-4-2

DIM G) are composed of data records, parameter cards,
and comment records, all of which are used to describe a
particular design. See Figure 4-2.

Figure 4-2 Example of Electrical Design Description

4.2.6 Complex or Composite Records (Section 10.0)

4.1.3 Circuit Topology When circuit topology informa-

tion from DIM A artwork records is used to restrict the 4.2.7 End of Data Records (Section 5.1.1)

design implementation, interpretation shall be in accor-

dance with IPC-D-350 requirements. This feature is usually 4.3 Data Set Descriptions The information in the elec-
required to restrict conductor routing to various specific tronic design job set shall describe all features, groups of
areas or locations, or to implement changes in existing features, and the electrical associativity of the elements that

design. are part of the design. In addition, the job set shall also
contain the physical descriptions necessary to define the
4.2 Basic Record Types mechanical relationship of the electronic and non-
electronic parts that make up the electromechanical assem-
4.2.1 Parameter Records (Section 5.0) bly. When information is required in the job set that
describes elements of the electromechanical design where
4.2.2 Comment Records (Section 6.0) the format is documented in companion D-35X standards,
the format of the data shall be as described in those stan-
4.2.3 Component Pin Records (Section 9.0) dards.
4.2.4 Component Electrical Description Record (Sec- 4.3.1 The information to be communicated shall explic-
tion 8.0) itly describe absolute (not incremental) data values, the

contour and location of the mechanical elements of the
4.2.5 Design Electrical Description Records (Section design, or the composite physical attributes of an electronic

7.0) assembly. Documents

——WHub
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4.3.2 The location of each of the individual elements of a 4.4.4 Physical layers shall be numbered consecutively
composite element shall be defined with reference to the starting from the primary side as layer 1. (See IPC-D-325.)
composite element datum, using appropriate data records.
4.5 Transfer Media and Data Formats The data shall be
4.3.3 Individual elements within the data set, whether restricted to the printable ASCII character set, and be trans-
electrical description, or physical/mechanical description, mitted on standard 80 column punched cards, on magnetic
shall be defined in the job set within the Data Information tape (7 or 9 track), or on other communications interfaces,
Module that has primary jurisdiction over the data. Corre- such as disk (removable, hard or floppy) which shall be
lation between electrical and mechanical elements shall bemutually agreed to by the sender and receiver.
maintained through the use of unique (reference designa-
tor) or standard (logic type, part type) descriptions. 4.5.1 Punched Cards Punched cards shall conform to
the requirements of ANSI X3.26.
4.4 Data Orientation (see Figure 4-3)
4.5.2 Magnetic Tape
4.4.1 All data relating to the physical description of an
electronic interconnection product shall be viewed from the 4.5.2.1 Unrecorded tape shall conform to W-T-0051.
side of the assembly that contains the components, looking
through to the opposite side. For those electronic assem-4-5.2.2 Nine-track recording tape shall conform to ANSI
blies that have components on more than one side, any sideX3.22 for 800 CPI, X3.39 for 1600 CPI and X3.54 for
may be designated as the primary side; the opposite side6250 CPI.
shall be designated as the secondary side. The primary side
shall be defined as layer 1. Physical layers may be conduc-4-5-2.3 Seven-track recording tape shall be NRZI com-
tive or non-conductive as required to describe the physical Patible, 800 BPI and odd parity. The ASCII characters shall

or electrical properties of the interconnection product. be recorded as shown below.

4.4.2 When coordinates are used to describe physical TRACK _C B A 8 4 2 1
!m;ormatlon'tt.he Odrlgln .Sr:?'” be me sam[()a ior Iallf Iayerts. of X = 1st ASCIl char P D X7 X6 X5 X4 X3
in edrclonnec ion ;scglﬁll?n”m Ir:] a ada OIn ormation | _ 5 4 asci char P X2 X1 D Y7 Y6 Y5
Mo ule (DIM) and shall follow t e standar Car.teS|an Z = 3rd ASCHI char P Y4 Y3 Y2 Y1 O Z7
coordinate refergnce system. Positive and negative X-Y p = pon't care (10r0) P 26 25 24 23 Z2 Zi
values are permitted. P = Parity [~ tc. |

4.4.3 All location data shall be defined at 1:1 scale.

VIEWING COMPONENT S IDE

VIEWING COMPONENT SIDE DATUM

LAYER 1
SINGLE SIDED BOARD

VIEWING COMPONENT S1DE

LAYER 2
DOUBLE SIDED BOARD

Note: For those printed board assemblies that have compo-
nents on both sides, the side with the most (or most complex)
components shall be designated as the primary side and is
used to define layer 1. MULTILAYER BOARD IPC-352-4-3

Figure 4-3 Printed Wiring Viewing DOCU mentS
———DBocumentSharing Hub
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4.5.2.4 Magnetic tape recording format shall be
80-column card-image, packed 20 cards (1600 bytes) to the

block. No magnetic labels shall be written on the tape. I UL

I T L1 il

AEEEEN
IjIey |k

100 S O O N O Y O T A O

4.5.2.5 A magnetic tape may contain several job sets.
Unless otherwise specified, a job set is defined as consist-
ing of a single electromechanical design. Each job set must
be terminated with a hardware generated “end-of-file.”
The last data set shall be terminated with two “end-of-file”
marks.

S T Y T O O A

112]3 9 J10} 1 [12[13]14115]16|17|18]19 20|21 [22{23[24 25|

IPC-351-5-2

ays|ej7]s

Figure 5-2 Parameter—"“DIM”

When DIM K, External Library Description, is used,
the data shall be the first Data Information Module in
the job set.

When DIM L, Internal Job Library, definitions are
used, the data shall follow the DIM K data. If no DIM

4.5.3 Logical record length requirements as specified in
paragraph 4.5.2.4 above shall also apply to disk.

2)
5.0 PARAMETER RECORDS

Parameter record characteristics shall be delineated by a
“P”in column 1, followed by one of the following words:
JOB, DIM, UNITS, TITLE, NUM, REV, DESRL,
NNAME, PNAME, LNAME, RDES, beginning in column

3)

K data are present then the DIM L data shall be the
first Data Information Module in the job set.

When DIM G, Electrical Description, is used, the data
shall immediately follow the DIM L data. If nho DIM

4. L and/or DIM K data are present, then the DIM G data

shall be the first Data Information Module in the job

5.1 Parameter—JOB (See Figure 5-1) set.

5.1.1 End of Job The characters 999 in columns 1-3 Column 10 shall contain a unique letter code describing the

shall indicate the end of job. This record shall be the last type of records that follow the DIM parameter record. The
record in the data. DIM parameter record also is described in other IPC-D-

35X standards. (See Table 5-1.)

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

5.1.2 Layer Identification All data layers described in a
Data Information Module shall be identified with a unique

two-digit number in columns 10 and 11.
Columns 12 through 72 may contain the DIM identifier

5.2 Parameter—DIM (Data Information Module) (See shown in Table 5-1, as well as additional comments.

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- 5.3 Parameter—UNITS (See Figure 5-3). The word
mation Module. The DIM parameter record may appear 'UNITS"in columns 4-8 preceded by a “P” in column 1,
anywhere ina Job set (See Data Hierarchy, paragraph 41)Sha.” indicate unitS—Of—meaSUrement—specification. Columns
Each different DIM parameter may be used more than 10-11 shall contain the word “SI” or columns 10-13 shall
once. (A Data Information Module is terminated by the contain the word “CUST” to indicate metric or Customary

occurrence of another DIM parameter or end of job record. Units of measurement. ANSI Z210.1-1971 should be
See paragraph 4.1.1.) reviewed by those using metric units. The UNITS record

shall immediately follow the job record, thus having one

The order of DIM subsets is optional except as follows: it record in a single job set.

1)
N 1T N O T T O T I T T N T (T N N I I I 1 O A v |
A [N N N O Y VN Y I T T T N 5 (N T N T T A I O T O O O N Y
Foog OB L SHTHES TZER - AHBLESER EEE- 27129 BEMSE |
112]3]a)516(7 )89 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 | 4243 4 |45 a6 |47 |48 )9 [0
IPC-351-5-1
Figure 5-1 Parameter—“JOB”
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Table 5-1 Record Interrelationship

Record | Code IPC
Type Ltr. DIM Identifier Standard
P DIM A Artwork Records IPC-D-350
P DIM B Board Description Records IPC-D-350
P DIM C Schematic Drawing IPC-D-351

Records

P DIM D Master Drawing Records IPC-D-351

P DIM E Assembly Drawing IPC-D-351
Records

P DIM F Miscellaneous Part IPC-D-351
Drawing Records

P DIM G Electrical Description IPC-D-352
Records

P DIM H Bill of Material Records IPC-D-352
P DIM J Testing Format Records IPC-D-353
P DIM K External Library IPC-D-354

Description Records
P DIM L Internal Job Library IPC-D-354

Description

SR ULk TR SUIE=) =0 S I O B O I I O B A N A
[ o | (| I I L1l L
P WIS SIS Ty frrra
112134567 [8]9 01 {12]13|14|15]16]17|18]19(20|21|22[23}24]25)
IPC-351-5-3

Figure 5-3 Parameter—“UNITS”

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 Module
defined by a “DIM” parameter record (electrical board
title). Columns 10 through 72 shall contain the title. Titles
requiring more than one line of text shall use an additional
title record for each additional line of text (see Figure 7-1).
Any printable ASCII characters may be used.

The title record shall follow directly after (except for com-
ment records) the DIM record, and relate only to that par-
ticular Data Information Module. There may be several
title 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 indicate the part number for a Data Information Mod-
ule defined by a DIM parameter record (electrical design
number). Columns 10 through 72 contain the number
which shall be left justified of the data subset. Any print-
able ASCII characters may be used.

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. How-

ever, they must be unique and pertain only to the Data 500 Series

Information Module in which they occur.

LT TE] IR EA5E BleMPLE] I
BT LE]  BE RS RS T EAST O HOE
I A A IR AN S A AR N AN A A
L R B B S S |
RN RN NN NN
PLoBEEMS e Lo ca oo g
1]2]3]|4aj5]|6]7|8]9[10]1]12[13]14]15]16]17[18]19]20(21 22(23|24]25

IPC-352-5-4

Figure 5-4

5.6 Parameter—REV (See Figure 5-4). The word
“REV” in columns 4-6, preceded by a “P” in column 1,
shall indicate the revision identifier of data defined by a
DIM parameter record. Columns 10 through 72 shall con-
tain the revision identifier, left justified, of the data subset.
Any printable ASCII characters may be used.

The revision record (when used) shall follow the TITLE
and NUM parameter records and pertain only to the Data
Information Module in which it is referenced.

5.7 Parameter—DESRL (See Figure 5-5). The code
“DESRL”" in columns 4-8, preceded by a “P” in column 1,
shall indicate the design rule specifications associated with
the electronic interconnection product. Design rules for a
particular attribute may appear more than once in the Data
Information Module. There is no limit to the total number
of design rule parameter records that may be contained in
the Data Information Module; however, all design rule
parameter records shall be located after the “DIM G”
(electrical description) Data Information Module parameter
record. Design rules shall be modal.

Gyl ERTME THE]D (TE S TGN,
P IEE R sy I e 1
S T Y A O A
112j3]ajsie(7 8] |m0]n]w2|s|1[ms]e|r|mw|s|20|21 22|28 2|25

IPC-352-5-5

Figure 5-5

Columns 9-11 shall contain a 3-digit design rule number.
The following series defines major design rule categories:

100 Series
200 Series
300 Series
400 Series

Conductor Design Rules
Clearance Design Rules
Land or Hole Design Rules
Annotation Design Rules
Grids

600 Series Component/Conductor ExAMDEAKRIENTS
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Columns 12-14 shall contain layer information if a design
rule is to pertain only to an individual layer. The letter L in
Column 12 shall define a layer to which a design rule may
apply. This layer may be a circuit layer or a plane. Col-
umns 13 and 14 shall contain the specific layer to which
the design rules apply. If no L field is present, the design
rule applies to the entire board.

Column 15 shall contain a letter D to define the appropri-
ate dimension. Columns 16-20 shall contain one value
interpreted as follows: blanks in all columns 16-20 shall
mean that no value is assigned. The rightmost digit of a
5-digit integer shall be established as a 0.0001-inch or
0.001-millimeter. No sign shall appear in the field. If a
value is assigned, no blanks shall appear in column 16-20.

(The units parameter card shall determine whether custom-

ary or metric units are used.)

Columns 31-72 shall contain 3 identical fields of X, Y
coordinate information. Each field shall consist of 14 col-
umns (31-44, 45-58, 59-72). The first column of each field
shall contain the letter “X.” The next column shall contain
a “+” or a “-” sign or blank. A blank shall be interpreted
as a “+ .” The sign is followed by five digits. The eighth
position of each field (columns 38, 52, and 66) shall be
reserved for the letter “Y,” followed by a sign column, fol-
lowed by five digits. Leading zeros may be eliminated;
thus, they appear as blank characters.

The first two X and Y fields are used to restrict the area of
the board to which the design rules apply. The first X, Y
coordinates represent the lower left hand corner of a rect-

IPC-D-352
2 = conductors that have square ends, the width of the line
3 = conductor thickness
The final digit of the conductor design rule (column 11)

shall be 0.

Columns 12-14 shall contain layer information if a design
rule is to pertain only to an individual layer. Column 12
shall contain the letter L; columns 13 and 14 shall contain
the specific layer to which the design rules applies (see
paragraph 5.7).

Column 15 shall contain a letter D to define the appropri-
ate dimension. Columns 16-20 shall contain the dimen-
sional limit of the end product conductor width. Columns

31-72 shall describe the area restrictions and offset infor-
mation (see paragraph 5.7).

5.7.1.1 Conductor Design Rule Conditions The conduc-

tor design rule parameter records shall be followed by
parameter records identifying the conditions to which the
conductor restrictions apply. If the next parameter record is
a design rule parameter, the conditions described pertain to
the entire board. If parameter NNAME records follow
(paragraph 5.8), the design rule for conductor width per-
tains to those nodes listed in the NNAME records. The let-
ters ALL in columns 9-11, as the node identifier, signify
that the conductors pertain to all nodes; the letters RALL
in columns 9-12 signify that the design rule pertains to all
remaining nodes. Conductor design rule restrictions may
also be applied to electronic parts using the “PNAME”

angle; the second X and Y coordinates represent the uppefarameter record, or the LNAME parameter record using

right hand corner of the rectangle. All data pertains to the
(0,0) coordinate of the board description data If no X and
Y fields are present (blanks). the design rule applies to the
entire board area.

The third X and Y field (columns 59-72) pertains to an off-
set that may be assigned to the data from the original board
information. This feature is useful in order to bring all data

into the same reference position when describing data files.,

that have different points of origin. If no X and Y field is
present (blank), it signifies that the original board coordi-
nate origin applies.

Note: The information presented in the design rules shall
be such that they are interpreted as a minimum end prod-
uct dimensional requirement.

5.7.1 Conductor Design Rules Conductor design rules
shall hae a 1 incolumn 9. The second digit (column 10)
shall define the conductor line style code definition. This
code shall match the descriptions defined for the G code in
IPC-D-350 where:

0
1

user definable rule
lines that have round ends where the radius is equal to
half the line width

the rules stated in paragraph 5.7.1.1.

5.7.2 Clearance Design Rules Clearance design rules
shall hae a 2 incolumn 9. The second digit (column 10)
shall be according to the following codes:

user definable rule

conductor to conductor clearances
plane to plane clearances

= land to land clearances

4 = land to hole clearances
5 = conductor/plane to hole clearances
The final digit of the conductor design rule (column 11)

shall be a 0.

Note: The information presented in the design rules shall
be such that they are interpreted as a minimum end prod-
uct dimensional requirement.

Columns 12-14 shall contain layer information if a design
rule is to pertain only to an individual layer. Column 12

shall contain the letter L; columns 13 and 14 shall contain
the specific layer to which the design rules applies (see

paragraph 5.7). Documents
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Column 15 shall contain a letter D to define the appropri- value is assigned. The rightmost digit of the 4-digit integer
ate dimension. Columns 16-20 shall contain the dimen- shall be established as 0.0001-inch or 0.001-millimeter. No
sional limit of the clearance. Columns 31-72 shall describe sign shall appear in this field. If a value is assigned, no
the area restrictions and offset information (see paragraphblanks shall appear in columns 27-30.

5.7). Columns 31-72 shall describe the area restrictions and off-
Clearance design rules may also be applied to nodes orset information (see paragraph 5.7).

parts, as indicated in paragraph 5.7.1.1. Note: Land to hole relationships contained in the data shall
take precedence over the component library description

5.7.3 Land/Hole Design Rules Land to hole relation- (user or IPC standard).

ships shall hag a 3 incolumn 9. The second digit (column
10) shall contain information to the following data related 5.7.4 Annotation Design Rules Annotation design rules

to land shapes. shall hae a 4 incolumn 9. The second digit (column 10)
. defines the font characters in accordance with the follow-
0 = user definable rule ing:
1 = circular land shape
2 = square land shape 0 = user definable font
3 = circular shape with a centrally located diameter clear- 1 = all printable characters of the ASCII character set per-
ance (land eye) missible
4 = square shape with a centrally located diameter clear-2 = upper and lower case block
ance (land eye) 3 = upper case only
5 = standard library symbol 4 = lower case only
6 = subroutine symbol The final digit of the annotation design rules shall be 0.
The final digit of the land/hole design rule (column 11) Columns 12-14 shall contain layer information if a design
shall be a 0. rule is to pertain only to an individual layer. Column 12

Note: The information presented in the design rules shall shall contain the letter L; columns 13 and 14 shall contain

be such that they are interpreted as a minimum end prod-tN€ SPecific layer to which the design rules applies (see
uct dimensional allowance. paragraph 5.7).
Columns 15-20 shall contain the land information. Col- Columns 15-19 will describe the stroke width in mils. Col-

. . . o umn 15 shall contain the letter S. Columns 16-19 shall
umns 16-20 shall contain the dimensional limits of the : . . .
contain one value to be interpreted as the nominal line

land, as shown in accordance with the format described mwidth where the rightmost digit of the 4-digit integer shal

paragraph 5.7. If a standard symbol is used, column 15 will be established as 0.0001-inch or 0.001-millimeter. No sign

contain the letter D, followed by the numbers which repre- A . . .
sent the land feature shape. A “D” in column 15 signifies shall appear in this field. The tolerance on this nominal line
) width is +0.001 in. (0.025 mm).

the dimension of the land in accordance with the format
shown in paragraph 5.7. Blanks in columns 16-20 shall Columns 20-24 shall be interpreted as the nominal charac-
mean that no value is assigned. The rightmost digit of the ter height. Column 20 shall contain the letter H. Columns
5-digit integer shall be established as 0.0001-inch or 0.001- 21-24 shall contain the value to be interpreted as the nomi-
millimeter. No sign shall appear in this field. If a value is nal height where the rightmost digit of the 4-digit integer
assigned, no blanks shall appear in columns 16-20. Forshall be established as 0.0001-inch or 0.001-millimeter. No
design rules 350 and 360, the numbers in columns 16-20sign shall appear in this field. The tolerance on this nomi-
shall be the standard library or subroutine number. nal height shall be +0.002 in. (0.05 mm).

Column 21 shall contain the letter H to define the hole size. Columns 25-29 shall be interpreted as the character width.
Columns 22-25 shall contain a value to be interpreted as Column 25 shall contain the letter W. Columns 26-29 shall
the finished hole size to be associated with the particular COntain one value to be interpreted as the nominal charac-
land described. Blanks in columns 22-25 shall mean that noter width where the rightmost digit of the 4-digit integer
value is assigned. The rightmost digit of the 4-digit integer shall be established as 0.0001-inch or 0.001-millimeter. No
shall be established as 0.0001-inch or 0.001-millimeter. No Sign shall appear in this field. The tolerance on the nomi-
sign shall appear in this field. If a value is assigned, no nal width shall be +0.002 in. (0.05 mm).

blanks shall appear in columns 22-25. Columns 31-72 shall describe the area restrictions and off-
Column 26 will contain the letter E to define the central S€t information (see paragraph 5.7).

eye in a land (doughnut). Columns 27-30 shall contain a Annotation design rules normally apply to the entire board

value to be interpreted as the size of a central eye in a landbut may be restricted to layers or specific areas of the board
(doughnut). Blanks in columns 27-30 shall mean that no and may not be related to nodes, lagic, ROCcUumMents
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5.7.5 Grid Design Rules The grid rules shall hava 5 in conductors shall normally be identified using the parameter
column 9. The second digit (column 10) shall contain NNAME records to describe the nodes pertaining to the

information according to the following conditions:

0 = same grid, user defined grid, dimension
grid for component placement only

grid for conductor routing only

grid for hole location

grid for test points

A WNPF
n o nu

conductors to be restricted: exclusion for components are
normally followed by parameter “PNAME” to identify the
parts that shall be restricted to a particular area.

5.8 Parameter—NNAME (See Figure 5-6) The code
“NNAME” in columns 4-8, preceded by a “P” in column
1, shall indicate the specific node name assigned by a user

Columns 12-14 shall contain layer information if a design when. .|n a pf’;\.rtlcular d‘?s'gr" node ngmes must be given a
rule is to pertain only to an individual layer. Column 12 hame in addition to their number assignment.

shall contain the letter L; columns 13 and 14 shall contain
the specific layer to which the design rules applies (see
paragraph 5.7).

C DEFINE THE NAMED NODES CROSS REFERENCE TABLE

P NNAME 0000 UNUSED

P NNAME 0001 GND

P NNAME 0002 VCC

P NNAME 0003 RESET

P NNAME 0007 CLOCK

P NNAME 0008 REST"

P NNAME 0011 CLCK® IPC-352-5-6

Columns 15-20 shall contain one value to be interpreted as
the absolute X dimension for the grid being described. Col-
umn 15 shall contain the letter X. Columns 16-20 shall

contain a 5-digit number where the rightmost digit of the Figure 5-6
5-digit integer shall be established as 0.0001-inch or 0.001-
millimeter. No sign shall appear in this field.

Columns 9-13 are reserved for the node identifier. This is
the identical identifier described later in the data stream for
Columns 22-27 shall contain one value to be interpreted asestablishing interconnectivity.

the absolute Y dimension for the grid being described. Col-
umn 22 shall contain the letter Y. Columns 23-27 shall

contain a 5-digit number where the rightmost digit of the

5-digit integer shall be established as 0.0001-inch or 0.001-
millimeter. No sign shall appear in this field.

When design rule parameters apply to certain node num-
bers, the design rule parameter records shall be segmented
such that the appropriate node name parameter records fol-
low those design rule parameters to which the rules apply.
Since design rules are modal, the last design rule pertains
Columns 31-72 shall describe the area restrictions and off-to all remaining nodes.

set information (see paragraph 5.7). Columns 15 through 72 have been reserved for user name

Grid design rules normally apply to the entire board but assignment. The user name shall be left justified. The print-
may be restricted to layers or specific areas of the boardable ASCII character set may be used.

and may not be related to nodes logic. etc. Note: Users are cautioned to limit the size of this name as

5.7.6 Part Placement or Conductor Routing Restric- this parameter record for node naming can be used in docu-
tions The 600 series has been reserved for describing thementation for schematics or testing records.

blocked areas that contain conductors. components, or ,

both. The blocked areas shall feaa 6 incolumn 9. The  5:9 Parameter—PNAME (See Figure 5-7). The word

second digit (column 10) shall contain information accord- “PNAME" i.n columns 4-8. preceded by a “P” in column
ing to the following conditions: 1 shall indicate a part cross reference.

0 = user described conditions
1 = conductor blocked areas C DEFINE THE PART NUMBER CROSS REFERENCE TABLE
AM 01 N54S00

2 = component blocked areas D NNAME o000y Noasos

— P NNAME 00003 N54L5283
3 = both conductor and component blocked areas b NNAME 00004 Noal&va
4 = via restricted area P NNAME 00005 CAPACITOR

IPC-352-5-7

The final digit of the exclusion areas (column 11) shall be —
0 Figure 5-7
Columns 11 to 15 shall contain 5 alpha numeric characters
defining the device type used in the electrical description

record (see paragraphs 7.3 and 8.2.2).

Columns 12-14 shall contain layer information if a design
rule is to pertain only to an individual layer. Column 12

shall contain the letter L; columns 13 and 14 shall contain
the specific layer to which the design rules applies (see Column 16 shall contain a letter and columns 17 to 72 shall
paragraph 5.7). contain information describing the following:

Columns 31-72 shall contain the X, Y coordinate informa- N = the part number
tion to provide the area for exclusion. Exclusion areas for R = reference designator Documents
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C = part cost stream for establishing part identification. When design

W= part weight rule parameters apply to certain specific parts, the param-
T = technology eter records shall be segmented such that the appropriate
D = description reference designator parameter records follow those design

rule parameters to which the rules apply. The letters ALL
in columns 9-11 or RALL in columns 9-12 may be used to

identify multiple reference designators (see paragraph
Note: Users are cautioned to limit the size of this descrip- 5.7.1).

tion as this information may be used in subsequent docu-
mentation or bills of material.

Multiple “PNAME" records shall be used when more than
one record is required to describe the part.

Columns 15 through 72 have been reserved for user name
assignment. The user name shall be left justified. The print-
When design rule parameters apply to certain device typesable ASCII character set is allowed.

h hall h that th . . . .
the parameter records shall be segmented such that t ?\Iote:Users are cautioned to limit the size of this name as

appropriate part name records follow those design rule . . .
. . . this parameter record for node naming can be used in docu-
parameters to which the rules apply. Since design rules are ) . .
mentation for schematics or testing records.

modal the last design rule pertains to all remaining nodes.

5.10 Parameter—LNAME (See Figure 5-8.) The code 6.0 COMMENT RECORDS

“LNAME" in columns 4-8, preceded by a “P” in column The letter “C” in column 1 of a record shall indicate

1, shall indicate the specific logic name assigned by a user“‘comment.” Columns 4 through 72 may be used for com-

when, in a particular design, more than 5 alphanumerics ment or descriptive material in any form desired except as

are needed to uniquely identify a logic type. otherwise specified herein. Comment records support the
numeric data by referencing pertinent descriptive informa-
tion, specifications and documents. Use of the printable

DEFINE THE LOGIC TYPE CROSS REFERENCE TABLE

LNAME A0001 2NAND ASCII character set is permitted in comment records. (See

c

P

P LNAME B00O1 INVERTER ;
P LNAME C0001 XXXXXXXXXXXX Figure 6-1.)
P
P
P

LNAME D000t J-K FLIP FLOP W/CLR .
LNAME E0001 CAPACITOR Although the user has the option to add any comment

LNAME F0001 CONNECTOR . . o

IPC-352-5-8 records at any point in the data set, it is recommended that
each data set contain some comment records as to how
changes of the design must be handled. These comment
Columns 9-13 contain the logic type. This is the identical records may define the limitations as to who has access to
alphanumeric described later in the data stream for estabthe data, provide a date and effectivity for the design, or
lishing logic type. any other information.

When design rule parameters apply to certain logic types,

the parameter records shall be segmented such that thd-0 COMPONENT ELECTRICAL DESCRIPTION
appropriate logic type parameter records follow those RECORD (See Figure 7-1)

design rule parameters to which the rules apply. The letters

ALL in columns 9-11 or RALL in columns 9-12 may be 7.1 General Information

used to identify multiple logic types (see paragraph 5.7.1).

Figure 5-8

Columns 15 through 72 have been reserved for user name’-1-1 Maior Data Areas Within Each Record The com-

assignment. The user name shall be left justified. The print- ponent electrical description record has major data areas as
able ASCII character set is allowed shown in Table 7.1. Subgroups within major areas also fol-

low the same format, however. they are unique to the com-
Note: Users are cautioned to limit the size of this name as ponent electrical description information.
this parameter record for logic naming can be used in

documentation for schematics or testing records. The electrical description records shall consist of 80 col-

umns divided into 4 major areas as shown in Table 7-1.

5.11 Parameter—RDES (See Figure 5-9.) The code 16 gperations code for component electrical description is
“RDES” in columns 4-8, preceded by a “P”in column 1,  «gq1q »

shall indicate the specific reference designator assigned
when, in a particular design, reference designators require
more than 5 characters to uniquely identify a particular
designator.

7.1.2 Subgroups Within Major Areas Specific data
fields or subgroups exist within the design feature descrip-
tion area (Area 2) and the element pin correlation or loca-
Columns 9-13 are reserved for the reference designator.tion description area (Area 3). Each of these subgroups
This is the identical number described later in the data shall be prefixed by a specific letter. WhD@ﬁum&ntS
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