SEMI P10-80

SPECIFICATION OF DATA STRUCTURE FOR PHOTOMASK ORDER

ENTRY

1. Introduction

This data structure specification is intended to facilitate
the transmittal of mask order data between software sys-
tems to allow automated order placement by mask
customers and to allow the automatic processing of such
orders by mask shops. By using this standardized struc-
ture, software written independently for either mask
customers or mask shops should be able to communicate
unambiguously with software written by other parties.

This structure only defines the data format for the trans-
mitted file. No particular database or programming lan-
guage is specified by this standard. The order entry file
is to be transmitted as an ASCII file. As such, it is
compatible with the SEMI Equipment Comumunication
Standard I (SECS-II) standazd,

2. Applicakle Standards
2.1 ASTM Standards’

F127 Definition of Terms Relating to
Photomasking Technology

2.2 SEMI Standards

SEMIPL  Specifications for Hard Surface Photomask
Substrates

SEMIPZ  Specifications for Chrome Thin Films for

Hard Surface Photomasks

3. Restrictions

3.1 For a given customet, all pattern file names must be
unique. (i.e., Pattern files which are different may not
have the same name.)

3.2 For a given customer, all job file names must be
unique. (i.e., Job files which are different may not have
the same name.)

3.3 For a given customer, each mask set must have a
unique identification.

3.4 For a given customer, each magnetic tape must have
a unique ideniification.

1 American Society for Testing & Materials, 1916 Race Stres, Philadelphia, PA 19103

4, Instructiens And Conventions

4.1 Eachtecord in the file will be composed of a specific
key word identifier followed by a data value, and will be
terminated by a carriage return andfor linefeed.

4.2 Only records which are required to specify the order
need to be included in the transmitted order entry file, but
each record included must appear in the sequence shown
in the syntax specification.

4.3 Subsequent modifications or additions to the mask set
require transmittal only of the relevant mask set header
information and the information for the specific masks
involved. (i.e., The transmitted file need not include the
entire history of the mask set.) In the case of changes to
a mask defined in a previously transmitted mask order,
features not specifically changed are retained in the
changed mask definition. (i.c., If a feature is to be changed
or eliminated, the change must be explicit.)

4.4 Options are specified hierarchically such that those
specified at a higher level are the default for all masks
below, unless overridden at a lower level. The hierarchy
is such that mask set options override mask group options,
followed by mask definition, cell definition, cell instance,
pattern group definition, and pattern definition.

4.5 Mask groups describe sets of masks which are simi-
larly constructed. In simple cases there will be only one
mask group per mask set, Multiple mask groups will be
needed to describe mixz-and-match sets, or for situations
within a mask set where different features are required on
some imasks.

4.6 Pattern group definitions are intended for patterns
which are similarly placed on all or most masks within a
mask group (e.g. primary pattern files or test pattern
files).

4.7 Cell definitions describe the construction of clusters
of pattern groups andfor other cells. The PLACE-
MENT_TOP_CELL under a mask group describes the
overall layout of the cells on all masks within the mask
group, _

4.5 Within a given mask set, each mask must have a
unique identification (MASK_ID), independent of any
titles on the mask.
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4.8 The MASK_ID’s defined under a mask group specify
the masks to be built. The MASK_ID's also identify
which patiems are to appear on the mask. A patiern is
placed on the mask if and only if the MASK_ID matches
the LEVEL_ID of a pattem referenced under the mask
group’s PLACEMENT_TOP_CELL.

4.9 CELL_INSTANCE and PATTERN_GROUP_IN-
STANCE LOCATION's position the center of  the pat-
terns relative to the center of the CELL_ID referencing
them. The ceil referenced by the PLACE-
MENT_TOP_CELL is positioned at the center of the
mask.

4.10 Job file data may be supplied in place of cell and
pattern geoup data. In  this case the MASK ID is under-
stood to cormrespond to the JOB_ LEVEL used in  the job
file.

4.11 LOCATION's of reference marks, mask titles and
vendor-supplied barcodes are relative fo the center of the
mask.

4.12 All data in the structure will be in ASCH, The
keyword in each record must include only upper case
alphabetic characters and underscore.

4.13 Records (keyword, data value, commert and new
line} may not exceed 80 characters. Some records may
be repeated (e.g., BUSINESS_ADDRESS) in order to
allow for longer field requirements; these are explicitly
indicated in the syntax specification.

4.14 Comments may be included in records by preceding
them with an exclamation point (). Any data following
an exclamation point and preceding a carriage return
andfor linefeed will be ignored. Such comments are
included in the 80 character record limit. If a record starts
with an exclamation point, the entire record will be ig-
nored. Only printable ASCII charaeters (plus spaces and
tabs) are permitted in comments.

4.15 Spaces or tabs preceding the keyword will be ig-
nored. At least one space or tab must precede the data
field. Spaces and tabs imbedded in alphanumeric data
fields will be preserved. Spaces or tabs may not be
imbedded within numeric data values, but may be used to
separate data values in multi-value data fields. At Ieast
one comma must appear between adjacent data values in
multi-value data fields; more than one comma may not
appear between adjacent data values. Spaces or tabs
trailing the last data value in a data field will be ignored.

4.16 All numeric record values which require units will
be in metric unless otherwise specified in the attached
“TERMINOLOGY". Units of length or position will be
in microns unless otherwise specified.
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4.17 Dates will be in the numeric format DD-MM-
YYYY. Times will be in the format HH:MM:SS OR
HH:MM.

4.18 Pattern files are assumed ta be ready for exposure.
No facility for specifying pattern manipulation (other than
sizing implied by a scaled CD_TARGET which differs
from CD_DATA) is included in this structure at this time.
Simple fracturing of pattern generator files is provided
for.

4.19 Implied sizing to achieve a CD_TARGET will be
applied to all pattern files hierarchically affected by the
CD_TARGET record, Patterns which contain criticai
dimension features for information only, but which do not
have to meet measured tolerance requirements, may in-
clude a CD_DATA record without a corresponding
CD_TARGET record, Any critical dimension feature
which must be measured and meet control requirements
must be specified by both CD_DATA and CD_TARGET
records.

4.20 In order to assure that no order entry transmissions
have been lost (and that the cumulative data base is
complete}, each new order entry file must include an
ORDER_REVISION which will be sequential for every
transmittal between a given customer and a given vendor
fora given MASK_SET ID.

4,21 The keyword identifier "INCLUDE” may appear
anywhere within the data structure and will cause inclu-
sion of the file specified by the data value at that location
within the structure. The referenced filename must be
unique among files transmitted by the customer.

4.22 User-defined keywords should take the temporary
form "USER_newkeyword” and should be submitted to
the SEMI Order Entry Task Force to be considered for
formal inclusion in this standard. Characters used in
user-defined keywords must include only upper case al-
phabetic characters and underscore ().

4.23 Future medifications to the order entry data structure
must provide for upward compatibility,

5. Syntax Specifieation

The following specifies the syntax for the mask order
entry structure. The record order is specific; records must
appear in the sequence shown.

Terminology for the individual records and their aliowed
data values are specified under "TERMINOLOGY".

5.1 Syntax Symbol Definition - The lower case syntactic
names within are used to refer to collections of records.
The use of {} around records or collections of records
means an arbitrary number of repetitions of the records,
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including none at all, The uss of [ ] zround a fecord or
collection of records means that the collection is optional.

5.2 Record Syntax - A keyword is followed by a data
field which is followed by an optional comment. The
tecord is terminated by a carriage return and/or linefeed.

Each of these elements may be preceded by any combi-
nation of spaces or tabs, which will be ignored. At least
one space or tab is required preceding the first data value
in the record. An exclamation point (!) is required to
initiate a comment. Exclamation points, carriage returns,
and linefeeds are not allowed in keywords, data values or
comments. ’

Note that a record consisting of a comment only is also
allowed.

The syntax for individual records is defined as:
<record> = [[separator}<ke yword>
<separator>{ <separator>}<d ata_field>]
[{<separator>] !<comment> ]
{ <separator>}<new_line>

<mask_order> =

where “separator” is a space or a tab, “comment” is any
string of printable ASCII characters (plus spaces and
tabs), and "new_line” is a carriage return, linefeed or both.

5.3 Multi-Value Data Field Syntax

When data_field is for (x,y) pairs or (x1,y1,x2,y2) double
pairs (see TERMINOLOGY), the individual values must
be separated by a comma and any combination of spaces
ot tabs, One comma is required between each data_value,
but not more than one comma. Two commas without an
intervening data value are not permissible.

(x,y)avalue{separator}comma{separator}valuc

{x1,y1,%2,y2)=(x1,y1){separator }comma
{separator) (x2,y2)

5.4 Mask Order Entry Structure Syntax

The following syntax definition uses the upper case key-
word to represent the permissible applications of the
corresponding data record within the mask order entry
structure,

START_ORDER SEMI_REVISION CUSTOMER VENDOR {<mask_set>}

END_ORDER CHECKSUM

<mask_set> =

MASK_SET_ID ORDER_REVISION <mask_set_options> END_MASK_SET OPTIONS

{<mask_group>} END_MASK_SET

<mask_sef_options> =

[BUSINESS_CONTACT] {BUSINESS_ADDRESS}

[BILLING_CONTACT] {BILLING_ADDRESS}
{ENGINEERING_CONTACT] {ENGINEERING ADDRESS}
[SHIPPING_CONTACT] {SHIPPING_ADDRESS) {SHIPPING METHOD }
[SHIP_REGISTR_DATA [<schedule>]]

[SHIP_DEFECT_DATA [<schedule>]]

[SHIP_CD_DATA {[<schedule>]]

[SHIP_DATABASE_DATA [<schedule>]]

[REPAIRS_AUTHORIZED]

{SHIP_REPAIR_DATA [<schedule>]]

{<tape_data>}

{ <standard_pattern>}

{ <transmited_pattern>}
{<transmited_job>}

{ ADDITIONAL_MASK_SET_INFO}

<schedule> =

[DUE_DATE_REQUESTED (DUE_TIME_REQUESTED]]

[DUE_DATE_CONFIRMED [DUE_TIME_CONFIRMED]]
[SHIP_DATE [SHIP_TIME]]
[RECEIVE_DATE [RECEIVE_TIME]]

<tape_data> =

TAPE_ID TAPE_FORMAT TAPE_DENSITY {FRACTURING_SCALE] {<tape_pat-

temn>} { <tape_job>} END_TAPE_ID
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<tape_pattem> =

<tape_job> =
<stapdard_pattern> =
<transmited_pattern> =
<transmited_job> =

<mask_group> =

<mask_options> =
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[TAPE_FILE_NUMBER] TAPE_PATTERN_NAME PATTERN_FORMAT [PAT-

TERN_UNITS] [PATTERN_CHARACTER_SET] [PG_SCALE]
TAPE_JOB_NAME JOB_FORMAT

STD_PATTERN_NAME PATTERN_FORMAT
XMITD_PATTERN_NAME PATTERN_FORMAT [PG_SCALE]
XMITD_JOB_NAME JOB_FORMAT

MASK_GROUP_ID [<mask_options>] END_MASK_GROUP_OPTIONS PLACE-
MENT _TOP_CELL {<mask_definition>} {<cell_definition>} {<pattermn_group>}

END_MASK_GROUP

[PO_NUMBER] [SO_NUMBER]

[ORDER_DATE [ORDER_TIME]}]

[STATUS]

[<schedule>]

[PRICE]

{MFG_SITE} {MFG_EQUIP}

{PRODUCT_TYPE [PRODUCT_AS_CHECKPLATE]}
[JOB_NAME] [JOB_LEVEL]

[RETROFIT JOB_NAME] {RETROFIT_JOB_LEVEL]
[RETROFIT _MASK_SET] {RETROFIT_MASK _ID]
{<title_data>}

{<barcode_data>}

{<array_plot>]

[<films>]

[SERIAL_NUMBER]

[MIRROR_MASK]

{GLASS_SIZE] {GLLASS_TYPE]

[FLATNESS] (REFLECTIVITY]

[RESIST_TYPE]

{TOP_PELLICLE_TYPE [FRICE}}
{BOTTOM_PELLICLE_TYPE [PRICE}}
{GUIDES_REQD [PRICE]}

{REGISTR_ERROR] [REGISTR_ORTHO]
[REGISTR_REF_MASK_ID]
{REGISTR_EQUIP_REQD]
[MASK_REGISTR_MARK
[REGISTR_MARK_SEPARATION REGISTR_MARK_REPEATS]]
{DIE_FIT_EQUIP_REQD]

[DIE_FIT_MASK _ID]

[<cd_definition>)

[MASK_CD_LOCATION}
{MIN_MASK_FEATURE_SIZE]
[EDGE_RAGGEDNESS]

[«defect_definition>]
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<title_data> =

<barcode_data> =
<array_plot> =

<films> =

<cd_definition> =

<defect_definition> =

<database_inspection> =

<mask_definition> =
<cell_definition> =

<pattern_group> =

[<database_inspection>]

[IMZPECTION_EEF_LOCATION]

{PACKAQCE]}

{ADDITIONAL_MASK_INFO}

TITLE_TEXT [MASK_ GROUP.TITLE]

[TITLE_JUSTIFICATION] [TTTLE_LOCATION] [MIRROR_TITLE]

[ROTATE_TITLE] [ROTATE_TITLE CHARACTERS]

[BARCODE_TYPE] [BARCODE_TEXT] [BARCODE_LOCATION]

SHIP_ARRAY_PLOT

[ARRAY_PLOT_SCALE]{ARRAY_PLOT _APPROVAL_REQD]

[PRICE] [<schedule>]

SHIP_FILM [<schedule>]

[FILM_SCALE] [FILM_SIZE] [FILM_COLOR]

{PRICE]

[CD_DATA] [CD_DIGITIZED] [CD_TARGET]

(CD_TOLERANCE] {CD_XY_TOLERANCE]

[CD_RANGE] [CD_UNIFGRMITY]

{CD_STD]

{CD_EQUIP_REQD}

[VISUAL_INSPECTION]

[DEFECT_SIZE]

[DEFECT_SIZE CL_ADJ] [DEFECT_SIZE_CL_ADJ_REP]

{DEFECT_SIZE_DK_ADJ] {DEFECT_SIZE_DK_ADJ_REP]

[DEFECT_SIZE_CL_ISO] [DEFECT_SIZE_CL_ISO_REP]

[DEFECT_SIZE_DK _ISO] [DEFECT_SIZE_DK_ISO_REP)

[DEFECT_DENSITY] [DEFECT_COUNT)

[DEFECTIVE_DIE_DENSITY] [DEFECTIVE_DIE_COUNT)

[SCRATCH_SIZE_FRONT] [SCRATCH_SIZE_BACK]

[INSPECTICN_AREA]

{GOOD_FIELDS]

{DEFECT_EQUIP_REQD)} ]

DATABASE_INSPECTION [PRICE]

[DATABASE_SOURCE]

[DATABASE_TOP_CELL DATABASE_LAYER)

[DATABASE_FILE_NAME)

[DATABASE_GRID]

[DATABASE_WITH_JOB]

[DATABASE_AREA]

MASK_ID <mask_options> END_MASK

CELL_ID <pattem_options> END_CELL_OPTIONS

{<cell_instanc'e>} {<pattern_instance>} END_CELL

PATTERN_GROUP_ID <pattemn_options>
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<pattern_definitions> =

<cell_instance> =

<pattern_instance> =
<placement> =

<pattemn_options> =
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END_PATTERN_GROUP_OPTIONS {<pattern_definitions>])
END_PATTERN_GROUP

LEVEL_ID

[PATTERN_NAME]

[FIGURE_COUNT]

IMINIMUM_FEATURE_SIZE {MINIMUM_FEATURE_LOCATION}]
[OPTICAL _MASK_SET_ID [OPTICAL_MASK_IDI]
[OPTICAL_MASK_TITLE]

<pattern_options>

END_PATTERN_DEFINITION

CELL_INSTANCE <pattern_options>
END_CELL_INSTANCE_OPTIONS {<placement>}
PATTERN_GROUP_INSTANCE <pattern_options> { <placement>}
LOCATION

[STEFPING_DISTANCE REPEAT_COUNT]
[ARRAY_DIAMETER ARRAY_CENTER [ARRAY DIAMETER_INCLUSIVE]]
[DATA_OFFSET]

{DROPOUT}

[PATTERN_ADDRESS_SIZE} [SCALE_FACTOR]
[DIGITIZED_DATA_DARK]

[STRIPE_HEIGHT]

[UNSCALED_PATTERN_SIZE]}

[SURROUNDING_TONE SURROUNDING_WIDTH SURRQUNDING_HEIGHT]
[MIRROR_PATTERN}

[SHIP_PATTERN_PLOT [PRICE] [<schedule>]]
[PATTERN_PLOT_SCALE]

[PATTERN_PLOT_APPR_REQD]
[PATTERN_LOCATION_SPEC]

[CELL_REGISTR_MARK

[REGISTR_MARK_SEPARATION REGISTR_MARK_REPEATS]]
[DIE_FIT_ERROR] [DIE_FIT_ORTHO] .

{<ed_definition>]

{CD_LOCATION}

[<defect_definition>]

[<database_inspection>]

{ADDITIONAL_PATTERN_INFO}
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