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INTERNATIONAL ELECTROTECHNICAL COMMISSION

SEMICONDUCTOR DIE PRODUCTS -

Part 8: EXPRESS model schema for data exchange

FOREWORD
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International Electrotechnical Commission (IEC) is a worldwide organization for standardization coni
national electrotechnical committees (IEC National Committees). The object of IEC is #tolp

intgrnational co-operation on all questions concerning standardization in the electrical and electrohic/fig
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end and in addition to other activities, IEC publishes International Standards, Technical $pecifig

lication(s)”). Their preparation is entrusted to technical committees; any IEC National Committee int
he subject dealt with may participate in this preparatory work. International, governmental an
ernmental organizations liaising with the IEC also participate in this preparation..'IEC collaborates

the International Organization for Standardization (ISO) in accordance with_conditions determi
bement between the two organizations.

formal decisions or agreements of IEC on technical matters express, as nearly as possible, an interr
sensus of opinion on the relevant subjects since each technical committee has representation f
rested IEC National Committees.

Publications have the form of recommendations for international use and are accepted by IEC N
hmittees in that sense. While all reasonable efforts are made t_ensure that the technical content
lications is accurate, IEC cannot be held responsible for‘the way in which they are used or
nterpretation by any end user.

brder to promote international uniformity, IEC National Committees undertake to apply IEC Publi
sparently to the maximum extent possible in their “national and regional publications. Any divs
een any |IEC Publication and the corresponding natienal or regional publication shall be clearly indid
latter.

provides no marking procedure to indicate its approval and cannot be rendered responsible
ipment declared to be in conformity with an-tEC Publication.

isers should ensure that they have the latest edition of this publication.

liability shall attach to IEC or its direetors, employees, servants or agents including individual expe|
nbers of its technical committees\and IEC National Committees for any personal injury, property dan
br damage of any nature whatsoever, whether direct or indirect, or for costs (including legal feqg
enses arising out of the publication, use of, or reliance upon, this IEC Publication or any oth
lications.

ntion is drawn to the ‘Narmative references cited in this publication. Use of the referenced publica
spensable for the correct application of this publication.

ntion is drawn ¢o ‘the possibility that some of the elements of this IEC Publication may be the su
ent rights. IECtshall not be held responsible for identifying any or all such patent rights.

The main task_of IEC technical committees is to prepare International Standards. Howe|
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prising
romote
Ids. To
ations,

hnical Reports, Publicly Available Specifications (PAS) and Guides (hereafter reférred to ap “IEC

prested
d non-
closely
hed by

ational
rom all

ational
of IEC
or any

cations
rgence
ated in

or any
rts and
age or

s) and
er IEC

ions is
ject of
ver, a

ected
rd, for

ple."state of the art"

IEC 62258-8, which is a technical report, has been prepared by subcommittee 47:
Semiconductor devices.

The text of this technical report is based on the following documents:

Enquiry draft Report on voting
47/1927/DTR 47/1952/RVC

Full information on the voting for the approval of this technical report can be found in the report
on voting indicated in the above table.
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This publication has been drafted in accordance with the ISO/IEC Directives, Part 2.

A list of all parts in the IEC 62258 series, under the general title Semiconductor die products,
can be found on the IEC website. Further parts may be added as required.

The committee has decided that the contents of this publication will remain unchanged until the
maintenance result date indicated on the IEC web site under "http://webstore.iec.ch" in the data
related to the specific publication. At this date, the publication will be

* reconfirmed,

* withdrawn,

* replaced by a revised edition, or
+ amended.

A bilingual version of this publication may be issued at a later date.
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INTRODUCTION

This technical report is based on the work carried out in the ESPRIT 4™ Framework project
GOODDIE which resulted in the publication of the ES 59008 series of European specifications.
Organisations that helped prepare this document included the ESPRIT ENCAST project, the
Die Products Consortium, JEITA, JEDEC and ZVEI.
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SEMICONDUCTOR DIE PRODUCTS -

Part 8: EXPRESS model schema for data exchange

1 Scope

This part of IEC 62258, which is a technical report, has been developed to facilitate the
produftion, supply and use of semiconducior die products, including

e wgfers,

e s
o di

e minimally or partially encapsulated die and wafers.

Igulated bare die,
and wafers with attached connection structures,

This [Fechnical Report contains an EXPRESS model schema that{describes the elements
needqgd for data exchange and that will allow the implementation, of the requirements pf the
IEC 6R258-1, IEC 62258-5 and IEC 62258-6 standards, as well” as providing an exchange
structpre that is complementary to those defined in IEC 62258-2. It is also complementary to
and cpmpatible with the questionnaire in IEC 62258-4.

2 Normative references

The following referenced documents are indispensable for the application of this document. For
dated|references, only the edition cited applies. For undated references, the latest edifion of
the referenced document (including any amendments) applies.

IEC 6D050 (all parts), International. Electrotechnical Vocabulary
IEC 6R258-1, Semiconductordie products — Part 1: Requirements for procurement and yse
IEC 6R258-2, Semiconductor die products — Part 2: Exchange data formats

IEC/TR 62258-4, «Semiconductor die products — Part 4: Questionnaire for die users and
suppliers

IEC 6R258-5,x-Semiconductor die products — Part 5: Requirements for information concerning
electrical simulation

|EC 62258'6, SUIIII.L;UIIU'ubtUI dl'U [Jluu'uufo - Pdlt G RU’L’UI’IC‘IHU’H{O fUl I.IIfUlIIldtI.UII uur:u.fning
thermal simulation
ISO 10303-11:2004, Industrial automation systems and integration - Product data

representation and exchange — Part 11: Description methods: The EXPRESS language
reference manual

ISO 10303-21:2002, Industrial automation systems and integration - Product data
representation and exchange — Part 21: Implementation methods: Clear text encoding of the
exchange structure
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3 T

erms and definitions

For the purposes of this document, relevant terms, which are defined in IEC 60050 together
with additional terms and acronyms as given in I[EC 62258-1 apply.

4 General

The EXPRESS model schema given in this Technical Report complies with ISO 10303-11 and
allows for exchange of data on die devices using the STEP Physical File format (SPF) as
defined in ISO 10303-21.

To comply with IEC 62258-1, that standard requires that suppliers of die devices shall*f
information that is necessary and sufficient for users of die devices at all stages“of d

procu

at Ar

Whils

sche

suppli
of an

5 Dpata exchange

The
IEC 6
of tha

e EX
co

e S

Anne
fictitio
requir
using
of too

The e
the IH

a places an obligation on a supplier to make information’ public. Any information
er considers to be proprietary or commercially sensitive may be supplied under the
bn-disclosure agreement.

P258-2 for the DDX format. In addition, it includes additional entities extending the
| data as follows:

pansion of data on organisations (manufacturer, supplier etc.) to include addresssg
ntacts

b-division of some entities'to make their values clearer.
B contains an example of a STEP Physical File based on the model schema u
ements. It is possible that software may be available for conversion of data pro

the spreadsheet associated with IEC 62258-4 into this format. In any case, a wide
s is available commercially for handling and processing STEP files.

ectronic form of the schema contained in this Technical Report may be downloadec

that

C{website. The copyright conditions applying to the use of the electronic file are

Lirnish
esign,

rement, manufacture and test of products containing them. The EXPRESSmodel sghema
nex A defines an exchange mechanism for structuring such infapaiation usjing a
repregentation that complies with the schema and as such is intended as an‘aid to comp,
with the standard.

iance

it is expected that much of the information supplied will bé in the public domain and
availz:]‘ble from such sources as manufacturers’ data sheets, (feither the standard n

br the
that a
terms

EXPRESS model schema at Annex.A“implements all the entities as defingd by

range

s and

5ing a

us example simitarsto that employed in IEC 62258-2, extended to cover additional data

duced
range

| from
those

tronic

form for bona-fide e-commerce but do not permit its sale to third parties or other commercial

use.
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Annex A
(normative)

EXPRESS model schema

A.1 General

This Annex contains the full EXPRESS listing of the schema, annotated with comments and
expla atarvs taxt Thao aordar of taxt in thic clatica ic daotarminad nrimarilvy hy tha ardgor im osed
O —EXt—rE—0+ae—o+—t8xtH—+t+H teH e a—pHHaHY R Y—te—-ofras—h

reroroe—t o

by thg EXPRESS language, secondarily by importance.

*)
SCHENA ddx_schema version 2 0;

(*

A.2 | Type definitions

This dlause contains definitions for the types used within this EXPRESS model.

*)
TYPE|date type
END TYPE;

STRING(10) FIXED;

TYPE| text type
END TYPE;

STRING (255) ;

TYPE|geometric unit type
= ENPMERATION OF (micron, metre, \millimetre, inch, mil) ;
END TYPE;

TYPE|geometric view value
= ENJUMERATION OF (top,bottom) ;

END TYPE;

(*

* % A distance in the corresponding "geometric_unfit".
*)

TYPE|geometric, wvalue = REAL;

END TYPE;

TYPE|integey value = INTEGER;

WHERE
nop_negative: SELF >= 0;

END_TYPE;

(*

Formal propositions:

non_negative: The integer is non-negative..

*)
TYPE angle value
= INTEGER;
WHERE
valid value: {0 <= SELF <= 359};
END TYPE;
(*

Formal propositions:

valid_value: The angle can take values from 0 to 359 degrees..
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*)

TYPE celsius_value
= REAL;

END TYPE;

TYPE time value
= REAL;
END TYPE;

TYPE watt value
= REAL;
END TYPE;

TYPE|device name_ type
= TEXT TYPE;
END TYPE;

TYPE| standards compliance type
= text type;
END TYPE;

TYPE|additional screening type
= text type;
END_ TYPE;

TYPE|reliability calculation_ type
= text type;
END TYPE;

TYPE|product status_type
= text type;
END_ TYPE;

TYPE|testability features_ type
= text type;
END_TYPE;

TYPE|additional test type
= text type;
END_TYPE;

TYPE| form_of supplwy.\type
= text type;
END_TYPE;

TYPE|packing /code type
= text type;
END_TYPE;

TYPE|wafer die step size type

= size value;
END_TYPE;

TYPE wafer gross _die count type
= integer_ value;
END_TYPE;

TYPE wafer index type
= ENUMERATION OF (flat, notch);
END_TYPE;

TYPE wafer_index_orientation_type
= angle_value;
END_TYPE;

TYPE wafer reticule step size type
= size_ value;
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END TYPE;

TYPE wafer reticule gross die count type

= integer value;
END TYPE;

TYPE

ic_technology type

= text type;
END TYPE;

TYPE

data_source_ type

= text type;
END TYPE;

TR 62258-8 © IEC:2008(E)

TYPE
= tej
END ]

TYPE
= tej
END ]

TYPE
= tej
END ]

TYPE
= tej
END ]

TYPE
= tej
END ]

TYPE
= tej
END ]

TYPE
= tej
END ]

TYPE
= tej
END ]

TYPE
= tej
END ]

data version type
Kt type;
[YPE ;

block version type
Kt type;
[YPE ;

function_ type
Kt type;
[YPE;

manufacturer type
Kt type;
[YPE;

pad metallisation_ type
Kt type;
[YPE;

die passivation material type
Kt type;
[YPE ;

terminal material type
Kt type;
[YPE ;

terminal strumeture type
Kt type;
[YPE;

type_ number type
Kt types
[YPE;

TYPE

die name fypﬁ

= text_t?pe;
END_ TYPE;

TYPE die semiconductor material type

= text type;
END_TYPE;

TYPE

die back detail type

= text type;
END_ TYPE;

TYPE

die substrate material type

= text type;
END_ TYPE;

TYPE

die mask revision type


https://iecnorm.com/api/?name=19705081b2a2f0411678112b0a859bf7

TR 62258-8 © IEC:2008(E) -11-

= text type;
END TYPE;

TYPE bump material type
= text type;
END TYPE;

TYPE simulator compliance type
= text type;
END TYPE;

TYPE simulator version type
= text type;
END_ TYPE;

TYPE|simulator name_ type
= text type;
END TYPE;

TYPE|simulator model file type
= text type;
END TYPE;

TYPE|die substrate connection_ type
= ENJMERATION OF (CONN, ISOL, OPT, NA, NK);
END TYPE;

TYPE|ellipse type
= ENUMERATION OF (E);
END TYPE;

TYPE|io_type
- ENUMERATION OF (I, O, B, G, W¥YA, N, U, T, X, H, L);
END TYPE;

TYPE|moisture sensitivity level-type
- ENUMERATION OF (1, 2, 2a, 3, 4, 5, 5a, 6);
END TYPE;

(*

A.3 | File structure

This pubclause contains the two structures defined for the DDX language, DEVICH
DEVICE_BLOCK.

EXPRESS spécification:

*)

ENTITY ddx file;

devices: SET [1:?] OF device;

device blocks: SET [1:?] OF device block;
END_ENTITY;

(*

Attribute definitions:

devices: a set of device names.

device_blocks: a set of device blocks containing the die data.

and
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A.4 Device names

This subclause contains the name of a device for inclusion in a set of devices.

EXPRESS specification:

*)

ENTITY device;
device name: device name type;
INVERSE
co u_ctiuiug_filc. dd)&_filc TUKR dcviucc,
END_ ENTITY;
(*

Attriblite definitions:

device_name: a name by which a device can be identified.

A.5 | Device block
This qubclause contains the definition of the contents of a deVice block.

EXPRESS specification:

*)

ENTITY device block
ABJTRACT SUPERTYPE OF (ONEOF (bare die, bumped die,
lead frame die, minimally -packaged device)) ;
degcribed device: device; -~\reference
blpck creation date: datelfype;
ble¢ck version: block vedsion type;
type number: type number type;
di¢ packaged part name: OPTIONAL type number type;
mapufacturer: manufacturer type;
fupction: functien ' type;
data source: data source_ type;
data version: \data_ version_ type;
di¢ name: dde& name_ type;
di¢ mask revision: OPTIONAL die mask revision type;
di¢ geometlry data: die geometry;
material*data: materials;
terminal types: SET [1l: ?] OF terminal type;
conphection count: integer value;
terminals: SET [1: ?] OF terminal;
groups: OPTIONAL SET [2: ?] OF group;
permutations: OPTIONAL SET [2: ?] of permutable;
rating data: ratings;
wafer data: wafer;
quality and reliability data: quality and reliability;
simulation data: SET [0: ?] OF simulator data;
fiducial types: SET [0: ?] OF fiducial type;
fiducials: SET [0: ?] OF fiducial;
handling packing storage data: OPTIONAL handling packing storage;
die picture: SET [0: ?] OF document or file;
die data file: SET [0: ?] OF document or file;
DERIVE
terminal type count: INTEGER:= SIZEOF (terminal types);
terminal count: INTEGER:= SIZEOF (terminals);
INVERSE
containing file: ddx file FOR device blocks;



https://iecnorm.com/api/?name=19705081b2a2f0411678112b0a859bf7

TR 62258-8 © IEC:2008(E) -13-

WHERE
valid device: described device IN containing file.devices;
terminal numbers: terminal type count <= terminal_ count;
END ENTITY;

(*
A.6

Die geometry

This subclause contains those properties for the geometry of a die.

EXPRESS specification:

*)

ENTITY die geometry;

ge
ge
si
th

ge
th
te

te
END

(*

A7

This §

bmetric units: geometric unit type;

pmetric view: geometric_ view value;

re: die size_ and shape;

| ckness: geometric value;

bmetric origin: position;

folerance: OPTIONAL geometric tolerance;

folerance: OPTIONAL geometric tolerance;

ckness _tolerance: OPTIONAL geometric_ tolerance;

rminal x position tolerance: OPTIONAL geomét¥ic_ tolerance;
rminal y position tolerance: OPTIONAL geometric tolerance;
ENTITY ;

Die size

ubclause contains those properties for the size of a rectangular or elliptical die.

EXPRESS specification:

*)

ENTI]
di
sh

END

(*

A.8

[Y die size_ andgshape;

e size: size value;

hpe: OPTIONAL. ellipse type;
ENTITY ;

Bare'die type

This subclause contains those properties which are specific to non-bumped bare die.

EXPRESS specification:

*)

ENTITY bare die
SUBTYPE OF (device block) ;
UNIQUE

ul

: described device;

END ENTITY;

(*
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A.9 Bumped bare die type
This subclause contains those properties which are specific to bumped bare die.

EXPRESS specification:

*)

ENTITY bumped die
SUBTYPE OF (device block) ;
bump material: text type;
bu lp_bholpc T CtEXC_Cype;
buhp size: size value;
bupp height: geometric value;
bupp height tolerance: OPTIONAL geometric tolerance;
bupp drawing: SET [0: ?] OF document or file;
bupp attachment method: text type;
UNIQUE
ult described device;
END ENTITY;

(*

A.10| Lead-frame die type

This $ubclause contains those properties which are _§pecific to bare die with attached lead
framefs.

EXPRESS specification:

*)

ENTITY lead frame die
SUBTYPE OF (device block)x;
UNIQUE
ul} described device;
END_ ENTITY;

(*

A.11| Minimally*packaged device

This pubclause’ contains those properties which are specific to minimally-packaged die
devices..

EXPRESS specification:

*)

ENTITY minimally packaged device
SUBTYPE OF (device block) ;
package material: OPTIONAL text type;
package style: OPTIONAL text type;
connection type: OPTIONAL text type;
seated height: OPTIONAL geometric value;
moisture sensitivity level: OPTIONAL
moisture sensitivity level type;
package drawing: SET [0: ?] OF document or file;
UNIQUE
ul: described device;
END ENTITY;


https://iecnorm.com/api/?name=19705081b2a2f0411678112b0a859bf7

TR 62258-8 © IEC:2008(E) - 15—

(*

A.12 Die delivery forms
This subclause contains the property defining the form in which die are delivered.

EXPRESS specification:

*)

ez P P

ENTI p¥—die—detivery—form:
delivery form: text type;
END ENTITY;

(*

A.13| Terminal types
This qubclause contains the type and name of a connecting terminalofia die.

EXPRESS specification:

*)

ENTITY terminal type
ABJTRACT SUPERTYPE OF (ONEOF (rectangle terminal type,

polygon terminal type));

terminal type name: text type;
INVERSE

containing device block: devigée block FOR terminal types;
UNIQUE

nafie_in block: terminal t¥pe name, containing device block;
END ENTITY;

(*

A.14 | Rectangular terminal
This qubclause cenfains those properties for a rectangular terminal.

EXPRESS specification:

*)

tircle terminal type, ellipse_ terminal f

ENTITY rectangle terminal type
SUBTYPE OF (terminal type);
rectangle size: size value;

END_ ENTITY;

(*

A.15 Circular terminal
This subclause contains those properties for a circular terminal.

EXPRESS specification:

*)

ypée,
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ENTITY circle terminal type
SUBTYPE OF (terminal type);
diameter: geometric value;

END ENTITY;
(*

A.16 Elliptic terminal

This subclause contains those properties for an elliptic terminal.

EXPR‘EQQ e.r_\nr\ifihnfinn'

*)
ENTITY ellipse terminal type
SUBTYPE OF (terminal type);

axe¢s: size value;
END ENTITY;

(*

A.17 | Polygonal terminal
This qubclause contains those properties for a polygonal4erminal.

EXPRESS specification:

*)

ENTITY polygon terminal type
SUBTYPE OF (terminal type);
coprdinates: LIST [3:?] OF position;

WHERE
implicitly closed:

foordinates[1] <> coordinates [SIZEOF (coordinates)];

END ENTITY;
(*

Attriblite definitions:

coordinates: thetlist of coordinate pairs which define the vertices of the polygon. Therg shall
be at |east three{pairs.

FormTI propositions:

implicitly_closed: The polygon is closed with a vector from the last vertex to the first vertex
which are distinct points.

A.18 Terminals

This subclause contains those properties which define a terminal.

EXPRESS specification:

*)

ENTITY terminal;
terminal identifier: text type;
corresponding connection: OPTIONAL text type;
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corresponding terminal type: terminal type; -- reference

location: position;

orient: orientation;

terminal name: OPTIONAL text type;

pin function: OPTIONAL io_ type;
INVERSE

containing device block: device block FOR terminals;
UNIQUE

number in block: terminal identifier, containing device block;

WHERE
valid connection:

corresponding connection IN containing device block.connections;

valid terminal type:

rorresponding terminal type IN
containing device block.terminal types;
END ENTITY;

(*

A.19| Groups

This qubclause contains those terminals or groups which define a gfoup of terminals or of

groupsp.

EXPRESS specification:

*)

ENTITY group;
grpup identifier: text type;
terminal set: OPTIONAL LIST [1:2]nof UNIQUE terminal;
grpup_set: OPTIONAL LIST [1:?] 0of UNIQUE group;
INVERSE
containing device block: dewice block FOR groups;
UNIQUE
ul} group_identifier, containing device_block;
WHER
at|least one: EXISTS~ (terminal set) OR EXISTS (group_ set);
END_ ENTITY;

5]

(*

Attriblite definitionss

group_identifier: the unique name or code used to identify the group.

termipal set: the set of terminals in the group.

group_set: the set of other groups in the group.

Formal propositions:

at_least_one: There must be at least one set of terminals or one set of groups.

A.20 Permutability
This subclause defines those terminals or groups which are permutable.

EXPRESS specification:

other
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ENTITY permutable;
permutation terminal set: OPTIONAL LIST [2:?] of UNIQUE terminal;
permutation group set: OPTIONAL LIST [2:?] of UNIQUE group;
WHERE
at_least one: EXISTS (terminal set) OR EXISTS (group_ set);
but not both: NOT (EXISTS (terminal set) AND EXISTS (group_ set));
END_ENTITY;

(*

Attrib

ite definitions:

perm

perm

itation_terminal_set: the set of terminals in the permutation.

itation_group_set: the set of groups in the permutation.

Formal propositions:

at_least_one: There must be at least one set of terminals or one set of groups.

but_n

A.21

This
tempsg

ot_both: There may not be both a set of terminals and, a.s€t of groups.

Ratings

subclause contains those properties that.define the limits for operating powe
rature of the die device.

EXPRESS specification:

*)

ENTTI]

[Y ratings;

r and

makimum temperaturxe: OPTIONAL celsius_ value;

mak temperature_time: OPTIONAL time value;

poyer range: OPTIONAL watt value;

minimum operation temperature: OPTIONAL celsius_value;

maximum opexation_ temperature: OPTIONAL celsius_value;
END_ ENTITYy

(*
A.22 Quality and reliability

This subclause contains those properties for quality and reliability of the die device.

EXPRESS specification:

*)

ENTITY quality and reliability;
outgoing quality level: OPTIONAL outgoing quality;
standards_ compliance: OPTIONAL standards compliance type;
additional screening: OPTIONAL additional screening type;
reliability data: OPTIONAL reliability;
product status: OPTIONAL product status_ type;
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testability features: OPTIONAL testability features type;
additional test requirements: OPTIONAL additional test type;
END_ ENTITY;

(*

A.23

Quality level

This subclause contains those properties defining the outgoing quality of a device.

EXPRESS specification:

*)

ENTI]
va
un
de
el

END
(*

A.24

This

[Y outgoing quality;

|l ue: REAL;

Lts: text type;

bcription: text type;

pctrical parameter conditions: text type;
ENTITY ;

Reliability

ubclause contains those properties defining the réliability figure for a device, to

with the assocxiated units and the conditions under which it was obtained.

EXPRESS specification:

*)

ENTI]
va
un
col
re

END
(*

A.25

This {

device.

Y reliability;

|l ue: REAL;

Lts: text type;

nditions: text type;

|iability calculation< OPTIONAL document or file;
ENTITY ;

Handling, packing, storage and assembly

ubclause<{cantains those properties concerning handling, packing and storage of t

EXPR’IIESS specification:

jether

he die

*)

ENTITY handling packing storage;
die delivery forms: SET[0: ?] OF die delivery form;
packing code: OPTIONAL packing code type;
assembly information: OPTIONAL text type;
special requirements: OPTIONAL text type;
attach methods and materials: OPTIONAL text type;
bonding method and materials: OPTIONAL text type;
attachment limitations: OPTIONAL text type;
process limitations: OPTIONAL text type;
storage limitations: OPTIONAL text type;

END ENTITY;

(*


https://iecnorm.com/api/?name=19705081b2a2f0411678112b0a859bf7

-20- TR 62258-8 © IEC:2008(E)

A.26 Material data
This subclause contains those properties for materials with which the die device is fabricated.

EXPRESS specification:

*)

ENTITY materials;
ic_technology: OPTIONAL ic_ technology type;
die semiconductor material: OPTIONAL
1Jl_c_bclll_j_bulldub L.UL_llldL.CL ial_t.y}_.)c H
di¢ substrate material: OPTIONAL die substrate material type;
substrate connection: die substrate connection;
pa@l metallisation: OPTIONAL pad metallisation type;
di¢ passivation material: OPTIONAL die passivation materiai)type;
di¢ back detail: OPTIONAL die back detail type;
terminal material: OPTIONAL terminal material type;
terminal structure: OPTIONAL terminal structure type;
END ENTITY;

(*

A.27 | Wafer data
This qubclause contains those properties for the wafer ©n which a die device is fabricated

EXPRESS specification:

*)

ENTITY wafer;

wafer: OPTIONAL wafer size;

wafer thickness: OPTIONAL geometric value;

wafer thickness tolerahce: OPTIONAL geometric_ tolerance;
wafer die step size:“-OPTIONAL wafer die step size type;

wafer gross_die count: OPTIONAL wafer gross die count type;
inglex: OPTIONAL wafer index;

wafer reticule step size: OPTIONAL wafer reticule step size type;
wafer reticulegross die count: OPTIONAL

yvafer regicule gross_die count type;

END_ ENTITYS

(*

A.28 Wafer size
This subclause contains those properties defining the size of a wafer

EXPRESS specification:

*)

ENTITY wafer size;
diameter: geometric value;
units: geometric_unit type;
END_ ENTITY;
(*
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A.29 Wafer index
This subclause contains those properties defining the type and position of an index on a wafer

EXPRESS specification:

*)

ENTITY wafer index;
index type: wafer index type;
index orientation: wafer index orientation_ type;

END ENTTTYS
(*

A.30| Simulation data
This qubclause contains those properties for simulation data and the associated simulaton.

EXPRESS specification:

*)

ENTITY simulator data;

sithulator type: text type;

moflel file: simulator model file type;

file date: OPTIONAL date_ type;

sifulator name: simulator name_ type;

sithulator version: simulator version-type;

mifpimum compliance level: OPTIONALU simulator compliance type;

terminal set: OPTIONAL SET [1:?} ) of terminal;

grpup set: OPTIONAL SET [1:?] .of group;
INVERSE

conptaining device block: deVice block FOR simulation data;
UNIQUE

data for simulator: simulator type, containing device block;
END ENTITY;

(*
A.31| Fiducial type
This qubclause contains those properties defining the appearance of a fiducial on a die.

EXPRESS specification:

*)

ENTITY fiducial type;

fiducial type name: text type;

fiducial file name: text type;

fiducial size: size value;
INVERSE

containing device block: device block FOR fiducial types;
UNIQUE

name_in block: fiducial type name, containing device block;
END_ENTITY;

(*
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A.32 Fiducial

This subclause contains those properties defining the position and orientation of a fiducial on a
die.

EXPRESS specification:

*)

ENTITY fiducial;
fiducial number: integer value;
cofresponding riductal _type: fiductiarl _typPe; - - IELETrElce
lo¢ation: position;
orjlent: orientation;
INVERSE
coptaining device block: device block FOR fiducials;
UNIQUE
nupber in block: fiducial number, containing device block;
WHERE
valid fiducial type:
forresponding fiducial type IN
containing device block.fiducial types;
END_ ENTITY;

(*

A.33 | Die and feature size

This gub-clause contains those properties defining’length and width of the die or of a f¢ature
on the die.

EXPRESS specification:

ENTITY size value;

X $ize: geometric value;

y_$ize: geometricyvalue;
INVERSE

containing deviee block: device block FOR size;
END ENTITY;

A.34 | Position

This subclause contains those properties defining the position coordinates of a terminal or a
fiducial on a die.

EXPRESS specification:

*)

ENTITY position;

X: geometric_value;

y: geometric_value;
INVERSE

containing device block: device block FOR geometric origin;
END_ENTITY;

(*
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