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PART MODEL PACKAGE GUIDELINE FOR ELECTRONIC-DEVICE PACKAGES - XML
REQUIREMENTS

(From JEDEC Board Ballots JCB-17-48, JCB-23-10, JCB-23-27, JCB-23-33, JCB-24-08, JCB-24-29,
JCB-24-50, and JCB-24-53 formulated under the cognizance of the JC-11 Committee on Mechanical
Standardization.)

1 Scope

The JEP30 document establishes the requirements for exchanging part data between part
manufacturers and their customers for electrical and electronic products. The JEP30 documents
are part of a series to describe XML data exchange structure and hierarchy. The JEP30
document series will detail data exchange between companies for design at the next level,
analysis, and interconnection. The parent JEP30 document specifically focuses on the parental
structure, under which several sub-sections are listed, such as electrical, physical, thermal,
supply chain, assembly process classification, design kit, generated ECAD models, and
environment including material declaration. This document specifically focuses on the Package
sub-section of the PartModel.

All releases of the Package sub-schema must be under the umbrella of the Part model Schema
to ensure that the Part model schema is referencing the correct version of the Package sub-
schema. In addition, this will enable the Package sub-schema to connect to the Manufacturer
Part Number and the Manufacturer of the Part.

1.1 Purpose
This standard is intended to benefit part manufacturers and their customers by providing

consistency and efficiency to the transfer of part data from part manufacturer to customers. This
standard specifically covers data applicable to the package definition of the device.

2 Applicable Documents

The following documents form a part of this standard to the extent specified herein. The revision
of the document in effect at the time of solicitation shall take precedence.

2.1 JEDEC (www.jedec.org)

JESD30L, Descriptive Designation System for Electronic-device Packages

JEP30, PartModel Guidelines for Electronic-Device Packages — XML Requirements
JEP95, JEDEC Registered and Standard Outlines for Solid State Products
JEP30-10, PartModel Schema

JEP30-P101, PartModel Package Schema

JEP30-D10, PartModel Schema Types Dictionary (Required to support the PartModel Schema
and each of its sectional sub-schemas.)

SPP-010 Standard Procedures and Practices for Grid Array Terminal Position Numbering
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2.2 IPC (www.ipc.org)

IPC-T-50, Terms and Definitions for Interconnecting and Packaging Electronic Circuits

2.3 JEDEC/IPC (www.jedec.org)

J-Std-609, Marking, Symbols, and Labels of Leaded and Lead-Free Terminal Finished
Materials Used in Electronic Assembly

2.4 ASME (www.asme.org)

ASME Y14.5-2009 Dimensioning and Tolerancing

3 Requirements

The following terms and definitions are applicable to this XML Schema.
3.1 Terms and Definitions

All definitions and terms associated with the physical aspect of the part are in accordance with
JESD30H or later versions. The physical details of the part are defined in the PackageSection of
the XML Schema.

All common Terms and Definitions that are used by more than one sectional sub-schema, such
as any of the Electrical, Package, Environmental, Assembly Process Classification, are defined
in the “PartModel Schema Types Library”.

All other definitions and terms necessary to define the schema, are defined by this standard and
included below.

PartModel: A PartModel is a data representation described in an XML file that conforms to the
rules and structure of the PartModel XML Schema. Companies who use the PartModel XML
Files and claim compliance to JEDEC, must ensure that their PartModel XML file conforms to
the specific released version of the PartModel XML Schema released by JEDEC.

Section 4 will define the outline of the structure of the Package XML Schema. Specific
components of the XML Schema and their hierarchy are specifically controlled by the JC-11
Standards Committee who retain the expertise for these structures.

The PackageSection of the schema forms part of the PartModel XML Schema and is not
intended to act as a standalone schema. In addition, there is a “PartModel Schema Types
Library” XML Schema, which is a common set of xml structures shared across the PartModel
XML Schema and all its sub-section schemas.

3.2 XML Schema Key Terms and Definitions

Reference JEP30 for details of the "XML Schema Key Terms and Definitions".
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4 PartModel Schema Definition

The following section describes the XML Schema structure.

4.1 PartModel - Package Section

diagram

- —— —— — — —

PartModelType

B attributes

ComplianceToPartModelSchemaVersion

type |JEP3D-D‘I O:VersionType

use |required

PartModelContentRevision

t '|Je|)<s:string

1 [use |required

PartModelStatu

-3

t '|Je|JEP30-D‘IO:PartModeIStatusType

use |required

Businessinfo

&2
| -':JJEP3D-D1 O:BusinessinfaType_+

'fPartDataChan gedTimestamp |

[type|xs:dateTime

PartModel 1.
type|PartModelType

J Manufacturer-Array 0
|t pe | Manufacturer-ArrayType

J ManufacturerPartNumber-Array aﬂ
[type | MPN-ArrayType

| [ PartDetails-Array L
H |t pe | PartDetails-ArrayType

L

1+ Signature

;

=

type

PartModelType -> PackageSection
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4.1 PartModel - Package Section (cont’d)

The PartModelType belongs to the “PartModel XML Schema”. The PackageSection belongs to
the “PartModel Package XML Schema”. The primary purpose of the PartModel Schema is to
provide the structure for identifying unique parts (Manufacturer and MPN), and the structure to
include the sub schemas which define the part details, as outlined in the JEP30 publication.

This document covers the PackageSection, which is referenced from its parent’s structure, the
PartModel. The contents under the PackageSection is tied to the Manufacturer's name and
Manufacturer’s part number.

The ComplianceToPartModelSchemaVersion indicates the version of the Schema to which the
XML file is to be validated against. All new releases to this document or XML Schema is
governed by the rules outlined in the JEPXX, and must be release in sync with the PartModel.

“Each time that a Sub-schema gets updated, then the part model version also gets updated
in order to release that Sub-schema under the umbrella of the PartModel. This is because the
PartModel must now reference the new version of sub-schema, since all subschemas have
their own version number. The parent schema includes them by referring to a precise
version, so a version bump in the subschema requires a version bump in the parent only at
the time of release of the Parent.”

The PartModelContentRevision indicates the revision of the data for the Part that is submitted in
the XML file. This enables the Component Manufacturer to provide a new XML file for a Part
each time they wish to upgrade a new set of data for a part, in any of the sub-sections such as
this PackageSection.
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4.2 Manufacturer Part Number-Array
path | PartModel/ManufacturerPartNumber-Array.
diagram |
mPN-ArrayType
—er—r ey s |
FiD A

Avpefxsistring]

I ManufacturerPartNumber-Array L _’_E)E'J ManufacturerPartNumbers =] 1l
[type[MPN-ArrayType |type[ManufacturerPartNumbersType

: 1.

= ManufacturerlD 5]

constraints

type | MPN-ArrayType, ManufacturerPartNumbersType, PartNumberType, OrderablePartNumber-ArrayType,

JEP30-D10:SignatureDigestLinkType, ds:SignatureType.

The ManufacturerPartNumber-Array/ManufacturerPartNumbers provides the definition of the
part number or a specific Standard, so that it can be connected to the technical specification
details in the PackageSection via the PartDetails-Array section.
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4.3 Linking the MPN to a specific Package Family Data set

The linking of the Parts to its technical data is done via the PartDetails-Array section as outline
in the JEP30 - PartModel Guidelines for Electronic-Device Packages — XML Requirements. This
consists of two sections called PartsSelection-Array and Association-Array which defines the
relationship between identifying the specific set of parts and how they are associated with the
package content. Reference the JEP30 parent document for more details on this association.

path | PartModel/PartDetails-Array/PartDetails/Association-Array/Association/Package-Array

diagramat | ~__ _ _ _ _ _ _ _ _ _ _
the PackageAssociation-ArrayType
Association | i,
level I__: Package E"j
o Tvee ]

__________________________________

|
|
|
|
. Package-Array E'l_E:E_L_I PhysicalModel E’] :
|
|
|
|

__________________________________

| itype

...................... Ve e e
| i .
| e T 5
| iy E—F—_Ei;%ﬁ-éﬁ-fi_?ﬁlﬁﬂfﬁ_’f%i:
| 0.0

type | PackageAssociation-ArrayType, PackageAssociationType, PhysicalModelAssociationType,

DieAssociationType.

diagramat (
the
Package
Section
level

| Package-ArrayType

| Package #

________________________ type|PackageType i

PackageSection L :
ty |:E|PackageSectionType i

_____ 1

| Die-ArrayType |

| | Die-Aray - Die + ]T] |
1. |

|

| 2

| : il
iiype| Die-ArrayType | type | DieType

| inpe[DieArs yType !

| 5 2

| | _

|

type | PackageSectionType, Package-ArrayType, PackageType, PhysicalModelType, Die-ArrayType, DieType.

The Package-Array content is now sub-grouped into 2 major sections as shown in the diagram.
This enables each section to be digitally signed independently of each other. The linkage
between the 2 sections plus the Die is shown below.
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4.3.1 Linking the Manufacturing Part Number to Package Content

path | PartModel/PartDetails-Array/PartDetails/Association-Array/Association/Package-Array/Package

diagram at
the
Package
Association |
level ; : :tsﬂziLx_51s_tri_ngf‘

g
&
g
[I=]
g
3
[

type | PackageAssociationType, JEP30-D10:SignatureDigestLinkType.

path | PartModel/PackageSection/Package-Array/Package

diagram at - -
the Eckagﬂyp&
Package
E- ]
level D

type |xs:string

[ it 1

_IE ManufacturerPackageCode

| Package %H—E:EI— fypelesstring |

type | PackageType

|
|
I = Descri ptiveDesignation
|

[l it |

R
1.=

_____

- _____ _____ _____

type | PackageType, ds:SignatureType, ...

The PackagelD references the Package/ID under the PackageSection/Package-Array. This is
enforced by the key named as PackageKey that is assigned to the Package/ID element, which
is referenced by the PackagelD which has a KeyRef that refers to the JEP30-
P101:PackageKey.
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4.3.2 Linking the Manufacturing Part Number to Physical Model Content

path | PartModel/PartDetails-Array/PartDetails/Association-Array/Association/Package-Array/PhysicalModel

diagramat |

the Physical PhysicalModelAssociationType _i
Moplel | rp e ,

Association " PhysicalModellD |
level PhysicalModel EI i Hypelxsstring |
{iype PhysicalModelAssocationType 7 | | pnysicalModeisgnature 'y
0@ | itype]JEP30-D10:SignatureDigestLinkType |
S

type | PhysicalModelAssociationType, JEP30-D10:SignatureDigestLinkType.

path | PartModel/PackageSection/Package-Array/PhysicalModel

diagram at —————
the Physical PhysicalModelType
Model level ED

|
I type |xs:string
|

| | ModelType e
type|ModelType

! PhysicalModel -
ype|PysicalModelType 7
0.0

.,
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'

type | PhysicalModelType, ModelType, ds:SignatureType.

The PhysicalModellD references the PhysicalModel/ID under the PackageSection/Package-
Array. This is enforced by the key named as PhysicalModelKey that is assigned to the
PhysicalModel/ID element, which is referenced by the PhysicalModellD which has a KeyRef that
refers to the JEP30-P101:PhysicalModelKey.
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4.3.3 Linking the Manufacturing Part Number to Die Content

path | PartModel/PartDetails-Array/PartDetails/Association-Array/Association/Package-Array/Die

________________________

diagram at o

the Physical meAssociationType |
Model | e ,

Association ... DielD : |

level | g
= )
1type|DieAssociationType & B oo . T ] |
| : H

type | DieAssociationType, JEP30-D10:SignatureDigestLinkType.

path | PartModel/PackageSection/Die-Array/Die

diagram at ?T_________-l
the Physical 1elype
e
Model level D

i TerminalGroups
itype| DieTerminal GroupsType

'
'
[
'
'
'
'

type | DieType, FiducialMarkingType, DieTerminalGroupsType, ds:SignatureType.

The DielD references the Die/ID under the PackageSection/Die-Array. This is enforced by the
key named as DieKey that is assigned to the Die/ID element, which is referenced by the DielD
which has a KeyRef that refers to the JEP30-P101:DieKey.
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5 Package Section - Package

path | PartModel/PackageSection

diagram |
part 1 of
4

H attributes

ComplianceToJEP30-P1015chemaVersion

type|JEP30-D10:VersionType
use [required

|

|

|

|

| PackageContentRevision
| type|xsistring
|

|

|

|

|

|

—| [use [required

PartModelPackageSectionStatus
type|JEP30-D10:PartModelStatusType

use [required
| DocumentID :
fype|xsistring
'use |optional i
PackageSection L —— — — — — — — —
type|PackageSectionType | Package-ArrayType |
| Package il |
________________________ | type|PackageType
i Package-Array o : 1 |

 itype[Package-ArrayType 7 | [t  —— |

i1 PhysicalModel  +iz]

—(EEH I _______ i

type | PackageSectionType, Package-ArrayType, PackageType, PhysicalModelType, Die-ArrayType.

path | PartModel/PackageSection/Package-Array/Package

The ComplianceToJEP30-P101SchemaVersion attribute indicates the version of the Schema to
which the JEP30-P101 XML file is to be validated against.

The PartModelContentRevision attribute indicates the revision of the data for the Part that is
submitted in the XML file. This enables the Component Manufacturer to provide a new XML file
for a Part each time they wish to upgrade a new set of data for a part, in any of the child
sections.

The PartModelStatus attribute is a mandatory attribute that determines the status of the

PartModel XML file. It has enumerated values of Pre-Release, Released, Superseded, and
Withdrawn.

The DocumentID attribute provides a unigue ID for the JEP30 document that is being published.
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diagram
part 2 of
4

| Package

1.2

type|PackageType |

ackageT -

|
|
|
|
"""""""""""" | |
. PackageStatus CIJ-.— type[JEP30-D10:EmptyType
iype|PackageStatusType (~i3 = :
|
|
|
|

Introduction

type | JEP30-D10:EmptyType

Active
type | JEP30-D10:EmptyType

ContactManufacturer

NotRecommended-for-NewComponents
type [ JEP30-D10:EmptyType

Obsolete
type [JEP30-D10:EmptyType

xs:strin
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5

Package Section — Package (cont’d)

diagram
part 3 of
4

1.

Package [%]
type | PackageType -:-E:E‘_

i EEPackage-specificFeatures
Et-pelPacka_ge-specificFeaturesT}pe:

_____________________________

o m m e e e e e e e o

| “Package-bodyMaterial

| itypePackage-bodyMaterialType |

—————————————————————————————————————

--Hl-

..................................

e

__________________________________

| i PackageBodyDirection
| {1ype |PackageBodyDirectionType !

=ExtendedTerminalCount :
Titype JEF'BE}-D1D:Min|nteger0f0neT}fpeE
i minincl/maxincl | 1 | !

=TerminalCount

r-itype

_i PackageShape
| i1ype|PackageShapeType |

————————————————————————————————
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diagram
part 4 of
4

Package
type|PackageType

1.®

- E_t‘-.]‘:E |TerminaIGrDup5T}rp_e_ K

I _E CTE-Array +

A I
]
'

_+ TerminalGroups El

GDAndT o
JEP30-D10:GDANdTType |

_____ type

GDandTDatum-to-ElementMap-Array

H

type

GDandTDatum-to-ElementMap-Array Type ]

| &

type

ds:SignatureType.

PackageType, PackageStatusType, JEP30-D10:EmptyType, Package-specificFeaturesType,

Package-bodyMaterialType, PackageTerminalPositionType, PackageOutlineType,

PackageTerminalCodeType, PackageMountingPreparationType, PackageBodyDirectionType,

PartAccessDirectionType, JEP30-D10:MinintegerOfOneType, JEP30-D10:DimensionUOMType,

AssemblyTechnologyType, JEP30-D10:CTE-ArrayType, JEP30-D10:YoungsModulus-ArrayType,

HeatCapacity-ArrayType, TerminalGroupsType, FiducialMarkingType, JEP30-D10:GDAndTType,

JEP30-D10:MassValueSetType, PackageShapeType, JEP30-D10:ValueSetType, ClearanceRegion-ArrayType,

GDandTDatum-to-ElementMapType, RecommendedFootprint-Array Type, JEP30-D10:Footnote-Array Type:




JEDEC Publication No. 30-P100G
Page 14

5 Package Section — Package (cont’d)

The DescriptiveDesignation is described in JESD30, “Descriptive Designation System for
Electronic-device Packages and Footprints”. The ManufacturerPackageCode is a non-
standardized package Code that is assigned to the Package by the component manufacturer.
The definitions of the ExtendedTerminalCount, TerminalCount, DeletedTerminalCount,
MissingTerminalCount and Package/Pitch are also described in the JESD30 document.

The PackageStatus is an optional attribute that determines the status of the Package.

The enumerate values of the JEP30-D10:DimensionUOMType are nm, um, mm, m, in and mil.

The enumerate values of the above lists of Package-specificFeatures, Package-bodyMaterial,
and PartAccessDirection, are contained in JESD30, as indicated in Table 1.

Table 1 - JESD30 Table and Section References for Package Elements

Enumerated Value List JESD30 Tables / Section
Package-specific Features Codes for package-specific features table
Package-body Material Type Prefixes for predominant package-body material table
Part Access Direction Part access Direction section
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5.1 Package Terminal Position

path | PartModel/PackageSection/Package-Array/Package/PackageTerminalPosition.

diagram -

Axial
type|JEPI0-D10:EmptyType

| | Bottom M
type| BottomUpperPositionCenfigurationType |
| | Dual H
DualPositicnConfigurationType
End

| |ty02]JEP30-D10:Empty Type

| | Diagonal [

t-'r:E|DiagnnaICDrnerCaniguratiDnT}rpeL

| | Internal
type| JEP30-D10:Empty Type

|
|
|
|
|
|
| ype
|
|
|
|
|
|
|

' PackageTerminalPosition E‘I‘@j MixedPosition
i_t-h'[:EJF'ackageTerminaIPn:nsitin:-nT:,rp_e__: - type|JEPID-D10:EmptyType

| | Quad A
type| QuadPasitionCenfigurationType |
| | Radial i
type|RadialPasitionCenfigurationType |
| | Single H
type SinglePu:usitiu:unCu:unfiguratiDnT}rpe'_
| | Triple T

t-'r:E|TripIEF'|:usitiDnCnnﬁguratinnT}rpe'_

| | Upper M
t-'r:E|Bu:uttu:umUpperPu:usitiu:unCu:unfiguratiDnT}rpe

|| figZag
type| JEP30-D10:Empty Type

type | PackageTerminalPositionType, JEP30-D10:EmptyType, BottomUpperPositionConfigurationType,

DualPositionConfigurationType, DiagonalCornerConfigurationType, QuadPositionConfigurationType,

RadialPositionConfigurationType, SinglePositionConfigurationType, TriplePositionConfigurationType.
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5.1 Package Terminal Position (cont’d)

The definition of the above PackageTerminalPosition data elements can be found in JESD30,
under the “Terminal position Prefix” section which includes the “Prefixes for terminal position”
table, plus three sections in Annex A, namely

e Terminal position with additional definition,

¢ Relationship concepts between the Terminal Contact Area and the Body outline, and

¢ Position Images.

NOTE As a result of the TerminalGroup/TerminalPosition (as defined in section 4.16 Terminal Position
below), the rollup of the TerminalPosition values for all TerminalGroup-Array/TerminalGroups into the
PackageTerminalPosition, may be different than the value at the PackageTerminalPosition level. This is
described in detail in JESD30, “Terminal-position prefix”.

511 Bottom

path | PartModel/PackageSection/Package-Array/Package/PackageTerminalPosition/Bottom.

dlagram ,;ottomUpperPDsitionConfigurationType |

|ty o[ JEP30-D10:Empty Type

Southwest-to-Northeast
|ty pe[JEP30-D10:Empty Type

Northwest-to-Southeast
|type[JEP30-D10:Empty Type

|type[BottemUpperDiagenalType

|
|
|
|
|
I J Diagonal HT}l__/} =
|
|
|

] Bottom # }-’5"]3'

|t-'pe|Bot‘tnmUpperPosltlonConflguratlonType -----

FullMatrix =1
MatrixAlterationType | |

ColumnMatrix
MatrixAlterationType

|
|
| |
| | I
| | |
| | |
| | |
| | |
| | |
T - VP |
I ‘*'\f?—E* |
| | I
| | |
| | |
| | |
| | |
| |

J PerimeterWithinnerArrayMatrix ke
[ty pe[MatrixAlterationType

| [ PerimeterMatrixWithThermalPad L
type|MatrixAlteration Type
P P

RandomMatrix
|type[JEP30-D10:Empty Type
I —————..T
-

type | BottomUpperPositionConfigurationType, JEP30-D10:EmptyType, BottomDiagonalType, MatrixType,

MatrixAlterationType.
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path

PartModel/PackageSection/Package-Array/Package/PackageTerminalPosition/Dual.

diagram

] Dual

[type[DualPasitionConfigurationType

i

|t '|Je|DuaIComerConfirurationType

[ Left é’e

|t '|Je|SideCornerPositionReIationshipType

| [ Back %‘
|t '|Je|SideCornerPositionReIationshipType

| [ Rignt
|t '|Je|SideCornerPositionReIationshipType

J Front gﬁ

|t '|Je|SideComerPositionReIationshipType

]

| [ Left-to-RightTop 1
|type[DifferentsidePositionRelationshipType

| | Left-to-RightBottom
|type[DifferentsidePositionRelationshipType

L

| [ Back-to-FrontLeft it
|t '|Je|DifferentSidePositionReIationshipType

|
|
|
|
|
|
|
J Corners %}lf;f_ﬂ.—-\
|
|
|
|
|
|
|

|| Back-to-FrontRight
|t '|Je|DifferentSidePositionReIationshipType

L

type

DualPositionConfigurationType, DualSidePositionRelationshipType,
Bottom-to-UpperDualPositionRelationshipType, DualCornerConfigurationType,

SideCornerPositionRelationshipType, DifferentSidePositionRelationshipType.
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5121

Dual Left-to-Right and Back-to-Front

path

1. PartModel/PackageSection/Package-Array/Package/PackageTerminalPosition/Dual/Left-to-Right

2. PartModel/PackageSection/Package-Array/Package/PackageTerminalPosition/Dual/Back-to-Front

diagram

_ | Outside
type|JEP30-D10:EmptyType

| | Edge-Out

Left-to-Right Eﬁ
t,'|:|-'-_|DuaISidePositionReIationshipT}rpe
type JEF30-D10:EmptyType

type|JEP30-D10:EmptyType

| | Edge-In
type JEF30-D10:EmptyType

| | Inside
type|JEP30-D10:EmptyType

Span H
t,'p-‘-_|5panPositionReIationshipType

|
|
|
|
|
|
| | Owerlap |
|
|
|
|
|
|
|

type

DualSidePositionRelationshipType, JEP30-D10:EmptyType, SpanPositionRelationshipType.

5.1.2.2 Dual Bottom-to-Upper
path | PartModel/PackageSection/Package-Array/Package/PackageTerminalPosition/Dual/Bottom-to-Upper

diagram [Bottom to-UpperDualPositionRetationshipype 7‘
I |
| \
|
| \
| |
| Bottom-fo-Upper :--'f,i?,EF |

-
| | Bottom-to-UpperSpanPositionRelationshipType | ‘

|
| | ||
| | |
| [Span |r;_~\ |
| type| Bottom-to-UpperSpanPositionRelationshipType T |-"--=?- | ‘
| | | |

| . |
| | ||
| | e |

type | Bottom-to-UpperDualPositionRelationshipType, JEP30-D10:EmptyType,

Bottom-to-UpperSpanPositionRelationshipType
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5.1.2.3 Dual Corners
path | PartModel/PackageSection/Package-Array/Package/PackageTerminalPosition/Dual/Corners
diagram r---————" """«
| DualCornerConfirurationType |
| ideCornerPositionRelationshipType |
| | | outside | |
| | type[JEP30-D10:EmptyType | |
| | | | Edge-out | |
| Laft 1 |» t'|Je|JEP30-D‘IO:ErnptyType | |
| type|SideCornerPositionRelationshipType | [ overtap |
| type[JEP30-D10:EmptyType | |
| | | Edge-In | |
| type | JEP30-D10:EmptyType | |
| ——— =1
| | | Back 0 |
t '|Je|5ideCornerPositionReIationshipType |
| | Right e |
| t '|Je|SideCornerPositionReIationshipType |
| | | Front ] |
| type|SideCornerPositionRelationshipT |
Corners HT}I" |DiﬁerentSidePositionReIationshipType 1 |
i '|Je|DualCornerConfirurationType K |

| Outside | |
| type[JEP30-D10:EmptyType | |
| | | Left-to-RightTop ,J# Edge-Out | |
| t '|Je|DiffererltSidePositionReIationshipType i '|J-':|JEP30-D‘IO:E@t)rType |
| Overlap | |
| t '|Je|JEP30—D‘IO:Er@tyTypE |
| | | Left-to-RightBottom m |
| L '|Je|DifferentSidePositionRelationshipType |
| | | Back-to-FrontlLeft ™ |
| t '|Je|DiffererltSidePositionReIationshipType |
| | | Back-to-FrontRight ™ |

| t '|Je|DiffererltSidePositionReIationshipType
- - - |

type | DualCornerConfigurationType, SideCornerPositionRelationshipType,

DifferentSidePositionRelationshipType, JEP30-D10:EmptyType.
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5.1.3 Diagonal

path | PartModel/PackageSection/Package-Array/Package/PackageTerminalPosition/Diagonal

diagram { - - T n

|type[JEP30-D10:EmptyType |

|
| Overlap |
| |type[JEP30-D10:EmptyType | |
_| southwest-to-Nortneast ,Jfﬂ;'_',ga'_“ Edge-In |
|type[InternalCornerPositionRelationshipType |‘--:-' |type[JEP30-D10:EmptyType | |
| Inside I
|

| | Morthwest-to-Southeast ’Jf‘
|t--'|:|e | InternalCornerPositionRelationshipType

—
| DifferentSidePositionRelationshipType

Outside
|type]JEP30-D10:EmptyType
_I Diagonal HI_} }E‘
|t--‘|Je|DiggonaICornerConfigurationType |\__:_, _I Back-left-to-Front-right H_F‘ ’
|tvpe[DifferentSidePositionRelationshipType |type[JEP30-D10:EmptyType

Overlap |
|type|JEP30-D10:EmptyType |

|

1

Edge-Out | |
|

|

|

|

|

|

| | | Front-left-to-Back-right Ju
| type|DifferentSidePositionRelationshipType
|

|

|

|

| | Left-bottom-to-Right-top Jan
type | DifferentSidePositionRelationshipType

| | Left-top-to-Right-bottom Ju
type | DifferentSidePositionRelationshipType

type | DiagonalCornerConfigurationType, InternalCornerPositionRelationshipType, JEP30-D10:EmptyType,

DifferentSidePositionRelationshipType.
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5.1.4 Quad
path | PartModel/PackageSection/Package-Array/Package/PackageTerminalPosition/Quad.

diagram e ]
| |
| |
| Edge-Out |
| |
| |
| PP e |
o EE |
| |
| T |
| |
| e . |
| | SpanPositionRelationshipType | |
: : I : |
JE— |

| auad % it | N -
|type[QuadPasitionConfigurationType }J}B Lype|spanPositionRelationshipType | o I :
| | | |
| e —— | |
I mm_Co;rCo_nfi;'agnae ______ —i |
| |
| | N
| = — i
| | I
| comen I — 1
| |type[QuadCornerConfigurationType |‘ ----- | |
| | | | Left-to-Right $ | |
| | |type[DifferentsidePasitionRelationshipType | |
| | || Badk-to-Front HF | |
| | |t--'|Je|DifferentsidePositionReIationshipType | |
|___________:________________________i|

type | QuadPositionConfigurationType, JEP30-D10:EmptyType, SpanPositionRelationshipType,
QuadCornerConfigurationType, DifferentSidePositionRelationshipType.
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5.15 Radial
path | PartModel/PackageSection/Package-Array/Package/PackageTerminalPosition/Radial
. e
dlagram | RadialPositionConfigurationType |
| _| Outside |
| type[JEP30-D10:EmptyType |
| | | Edge-Out |
| type[JEP30-D10:EmptyType |
| | | Owerlap |
| t--'|Je|JEP30—D1G:EmptyType |
| | | Edge-in |
type[JEP30-D10:EmptyType |
Radial | -
t--'J-'—|RadiaIPositior1Confi urationT ee_ﬁ[l\ | { Inside |
Ee 4 e | type | JEP30-D10:EmptyType |
| | RadialCornerPositionRelationshipType —i |
| | | outside | |
| | t--'|Je|JEP30-D11}:EmptyType | |
| | | | edge-out | |
| | type[JEP30-D10:EmptyType | |
| | | Corners HI_} . EH- Overlap |
| t--'|Je|RadiaICornerPositionReIationshipType |\ ----- t--'|Je|JEP30-D1G:EmptyType | |
| | | | Edge-In | |
| | t--'|Je|JEP30-D1G:EmptyType | |
| | | | Inside | |
| | t--'|Je|JEP30-D1G:EmptyType | |
_________ J
.- ST T TT T ]
type | RadialPositionConfigurationType, JEP30-D10:EmptyType, RadialCornerpositionRelationshipType.
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|t '|Je|SingleCornerConfigurationType

| [ Front-teft 1
type | DifferentSidePositionRelationshipType

| [ Left-bottom 1

type|DifferentSidePositionRelationshipType

type | DifferentSidePositionRelationshipType

| | right-top
type

|
|
|
|
|
| | [ Right-bottom
|
|
|
|
|
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5.1.6 Single
path | PartModel/PackageSection/Package-Array/Package/PackageTerminalPosition/Single.
diagram ?ngl:’m]o;o;ig@ioﬁy; _________________ N
| |
| | et g |
| type|SingleSidePositionRelationshipType |
| | [ Back - |
| type|SingleSidePositionRelationshipType |
| | [ rignt -+ |
| type|SingleSidePositionRelationshipType |
| _I Front = |
| type|SingleSidePositionRelationshipType |
| Engl_eCD;ergnﬁErEnT_ype_ _____ - |
| | _[ soutnwest L]
_I Single #“l"”‘;ié:E" | type|InternalCornerPasitionRelationshipType |
|t '|JE|SII'1g|EPOSItIOHCOHfIgUrEtIOHTypE ----- | southeadt
| =
| | type|internalCarnerPositionRelationshipType |
| | | [ Northeast 1
| | type|lnternalCornerPositionRelationshipType |
| | || Northwest 1
| | type|internalCarnerPositionRelationshipType |
| | | [ Back-tefit I
| | type | DifferentSidePositionRelationshipType |
| | |
| _I Corner |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |

type | SinglePositionConfigurationType, SingleSidePositionRelationshipType, SingleCornerConfigurationType,

InternalCornerPositionRelationshipType, DifferentSidePositionRelationshipType.
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5.16.1

Single Side

path

PartModel/PackageSection/Package-Array/Package/PackageTerminalPosition/Single/Left
PartModel/PackageSection/Package-Array/Package/PackageTerminalPosition/Single/Back

PartModel/PackageSection/Package-Array/Package/PackageTerminalPosition/Single/Right

A W D oe

PartModel/PackageSection/Package-Array/Package/PackageTerminalPosition/Single/Front

diagram

| SingleSidePositionRelationshipType

| | OQutside
| t '|Je|JEF‘3D-D1D:EmptyTypE

| | | Edge-Out
| type [ JEP30-D10:EmptyType

Left #FL'F—_’EHTEF— Overlap
i

t '|:|e|SingIeSidePositionReIationshipType ----- i '|Je|JEF‘3D-D1D:Empt_vape

| | | Edge-in
type[JEP30-D10:EmptyType

type[JEP30-D10:EmptyType

| | | Inside

type

SingleSidePositionRelationshipType, JEP30-D10:EmptyType.

5.1.6.2

Corner - Internal

path

PartModel/PackageSection/Package-Array/Package/PackageTerminalPosition/Single/Corner/Southwest
PartModel/PackageSection/Package-Array/Package/PackageTerminalPosition/Single/Corner/Southeast

PartModel/PackageSection/Package-Array/Package/PackageTerminalPosition/Single/Corner/Northeast

p w D E

PartModel/PackageSection/Package-Array/Package/PackageTerminalPosition/Single/Corner/Northwest

diagram

| InternalCornerPositionRelationshipType

| Overlap
| type|JEP30-D10:EmptyType

| southwest %} e Edge-In
i '|:|e|InternaICornerPositionReIatinnshipType | ----- t '|3&|JEP3D-D1D:EmptyType

| Inside
type[JEP30-D10:EmptyType

B
|
|
|
|
|
|

type

InternalCornerPositionRelationshipType, JEP30-D10:EmptyType.
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Corner - External

path

PartModel/PackageSection/Package-Array/Package/PackageTerminalPosition/Single/Corner/Back-left
PartModel/PackageSection/Package-Array/Package/PackageTerminalPosition/Single/Corner/Back-right
PartModel/PackageSection/Package-Array/Package/PackageTerminalPosition/Single/Corner/Front-right
PartModel/PackageSection/Package-Array/Package/PackageTerminalPosition/Single/Corner/Front-left
PartModel/PackageSection/Package-Array/Package/PackageTerminalPosition/Single/Corner/Left-bottom
PartModel/PackageSection/Package-Array/Package/PackageTerminalPosition/Single/Corner/Right-bottom

PartModel/PackageSection/Package-Array/Package/PackageTerminalPosition/Single/Corner/Right-top

© N o o0 » W Dbk

PartModel/PackageSection/Package-Array/Package/PackageTerminalPosition/Single/Corner/Left-top

diagram

|
|
| Back-left %} oo Edge-Out I
|
|

| DifferentSidePositionRelationshipType 1

| Outside
| type [ JEP30-D1G:EmptyType

Lo
| entns type [ JEP30-D10:EmptyType

t '|3e|DifferentSidePositionReIationshipType

| Overlap
type [ JEP30-D1G:EmptyType

type

DifferentSidePositionRelationshipType, JEP30-D10:EmptyType.
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5.1.7 Triple

path | PartModel/PackageSection/Package-Array/Package/PackageTerminalPosition/Triple

. -
dlagram |TripIePositionConfigurationType

[ Nottert L
ltype[MultiSidePositionRelationshipType

g
| [NotBack A@
-

[type[MultiSidePositionRelationshipType

_] NotRight 4
[type[MultiSidePositionRelationshipType

_I NotFront ,J%‘

[type[MultiSidePositionRelationshipType

7]

_| Not-southwest
|t '|Je|InternaIComerPositionReIationshi Type
| | Not-southeast
[type[InternalCornerPasitionRelationshipType

|

|

|

|

| _I Not-Northeast
| |t '|Je|InternalComerPositionReIationshijType
|

|

|

|

|

I Triple HI_}
[type[TriplePositionConfigurationType

7]

=

| | Not-Nerthwest
|t '|Je|InternaIComerPositionReIationshi Type

7

| | Not-Badi-left
|t '|Je|DifferentSidePositionReIationshipType

| [ Not-Back-right
_I Cormer TP |typ e[ DifferentSidePasitionRelationshipType

[type[TripleCornerConfigurationType

_I Not-Front-right
|type| DifferentSidePasitionRelationshipType

e

| | Not-Frontteft
|t '|Je|DifferentSidePositionReIationshipType

=

| | Not-Left-bottom
|t '|Je|DifferentSidePositionReIationshipType

|typ e[ DifferentSidePasitionRelationshipType

_I Not-Right-top
|typ e[ DifferantSidePasitionRelationshipType

|| Not-Lefttop
|t '|Je|DifferentSidePositionReIationshipType

e e =l

|
|
|
|
|
|
|
|
|
|
|li
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

|
|
|
|
|
|
| | [ Not-Right-bottom
|
|
|
|
|

type | TriplePositionConfigurationType, MultiSidePositionRelationshipType, TripleCornerConfigurationType,

InternalCornerPositionRelationshipType, DifferentSidePositionRelationshipType.
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Triple — Multi Side position

path

PartModel/PackageSection/Package-Array/Package/PackageTerminalPosition/Triple/NotLeft
PartModel/PackageSection/Package-Array/Package/PackageTerminalPosition/Triple/NotBack

PartModel/PackageSection/Package-Array/Package/PackageTerminalPosition/Triple/NotRight

A W D oE

PartModel/PackageSection/Package-Array/Package/PackageTerminalPosition/Triple/NotFront

diagram

| NotLeft

_ | Outside
type[JEP30-D10:EmptyType

type[JEP30-DI1Q:EmptyType

| | Overlap

type[JEP30-D10:EmphyType

I
I
I
I | | Edge-Out
I
I
I

| | | Edge-in
type[JEP30-D10:EmptyType

type | MultiSidePositionRelationshipType

type JEP30-D10:EmptyType

| SpanPositionRelationshipType

| Overlap

type[JEP30-D10:EmptyType

type JEP30-D10:EmptyType

Inside

|
|
|
Edge-In |
|
type[JEP30-D10:EmptyType I

|
|
|
|
|
|
|
|
| | Inside I
|
|
|
|
|
|
|
|
|

|
| | span %I 7
t'|Je|SpanPositionReIationshiJ:Type | S

|

|

type

MultiSidePositionRelationshipType, JEP30-D10:EmptyType, SpanPositionRelationshipType.

5.1.8

Upper

path

PartModel/PackageSection/Package-Array/Package/PackageTerminalPosition/Upper.

diagram

| Upper

| CircularArray
type| JEP30-D10:EmptyType

Diagonal A
t-.'r:EIEu:uttDmUpperDiagDnalType'—

— I." e
t-.'r:EIEDttu:umUpperPu:usitiu:unCaniguratiDnTypeIIH' )

Matrix

e
| type| Matrix Type

type

BottomUpperPositionConfigurationType, JEP30-D10:EmptyType, BottomDiagonalType, MatrixType,

MatrixAlterationType.
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5.2 Package Outline Style

path

PartModel/PackageSection/Package-Array/Package/PackageQutlineStyle.

diagram

ArrayType
typz| JEP30-DI0EmptyType

ClampedPackage
type| JEP30-DAOEmpty Type

ChipScalePackage
type| JEPI0-D10Empty Type

CylinderQOrCan
type | JEPIO-D10Empty Type

DiskButton
type | JEPIOD-DI0Empty Type

FlangeMount
typz| JEP30-DIEmpty Type

Flatpack
typz| JEP30-DI0EmptyType

GridArray
type ] JEP30-DI0Empty Type

InlinePackage
type| JEPI0-D10Empty Type

Longform
type | JEPIO-D10Empty Type

MicroelectronicsAssembly H
type | MicroelectronicsAszemblyPackageQutineType ]

Pressfit
typz| JEP30-DIEmpty Type

PostMount A
type | PosthMountPackageOutlineType ]

SmallOutline
typz| JEP30-DI0EmptyType

UncasedChip
type| JEP30-DA0Empty Type

Connector
type| JEPI0-D10Empty Type

Discrete
type | JEPIO-D10Empty Type

Hardware
type | JEPIOD-DI0Empty Type

Switch
typz| JEP30-DIEmpty Type

type

PackageOutlineType, JEP30-D10:EmptyType, MicroelectronicsAssemblyPackageOutlineType,

PostMountPackageOutlineType
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5.2 Package Outline Style (cont’d)

The definition of the above PackageOutlineStyle data elements can be found in the JESD30
publication, under the “Package-outline style codes” section which includes a table with the
definitions of each of the above data elements. In addition, in JESD30, there is an “lllustrations
of Package Outline Styles” in Annex A.

5.2.1 Microelectronics Assembly

path | PartModel/PackageSection/Package-Array/Package/PackageOutlineStyle/MicroelectronicsAssembly

diagram e e
| MicroelectronicsAssemblyPackageCutlineType
MultiChipModule

MicroelectronicsAssembly 1 r-_;=-3-_‘ type| JEP30-DI0Empty Type
type | MicroelectronicsAssernblyPackageOutlineType |—'~ et |

Chiplet
| type| JEP30-DI0Empty Type

type | MicroelectronicsAssemblyPackageOutlineType

5.2.2 Post Mount

path | PartModel/PackageSection/Package-Array/Package/PackageOutlineStyle/PostMount.

diagram - - —— — —
l;;.th.‘lcu|1tFacI-:age-ElutIi|1e'5-'|::e

|

BifurcatedSolderTerminal |

P—rr— |-r_-’_’=_EI_-\E|—{ type ] JEP30-DIDEmptyType |
|

type | PostMountPackageQutiineType # | R TurretSolderTerminal
| type| JEP30-D10-Empty Type

type | PostMountPackageOutlineType
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5.3 Package Terminal Code

path | PartModel/PackageSection/Package-Array/Package/PackageTerminalCode

diagram T T T T T T 7
PackageTerminalCodeType ;

- Column
) [—}—
@_ type  ColumnType &

[Banl
type BallType
|| Surface-terminal
C-bend type | Surface-terminalType

type[JEP30-D10:EmptyType |

| | Lug 3
type lugType

|| Pressfit

type PressfimfpeE
| | Pin 3
type|PinType

Mixed-SMT
type | JEP30-D10:EmptyType

Quick-connect
| | Fat : type[JEP30-D10:EmptyType

type FlatType

Mixed-Technology
Gull-wing type|JEP30-D10:EmptyType
CompressedMountTechnology | type|WraparoundType 7
type | JEP30-D10:EmptyType

| [ s-bend

PostTerminal r type|S-bendType
type|PostTerminalType |

Through-Hole i

J-bend t.:zelThrough—HoleType“J

type JEP30-D10:EmptyType

J-inverted
type|JEP30-D10:EmptyType

Mixed-TH
type|JEP30-D10:EmptyType

|
|
|
|
|
|
|
|
|
| Wraparound E
|
|
|
|
|
|
|
|
|

| | TerminalWire 3
| [T-bend ] pe]WireType
type|L-bendType
_____________________________ L | Screw It
:' ackageTerminalCode Column typeScrewType

|
|
|
|
|
|
|
|
|
i ! |
|
|
|
|
|
|
|
|
|
|

type IColumnType &

type | PackageTerminalCodeType, BallType, LugType, FlatType, Gull-wingType, PostTerminalType,
L-BendType, ColumnType, SurfaceTerminalType, PressfitType, PinType, WraparoundType, S-BendType,
Through-HoleType, WireType, ScrewType.

The definition of the above PackageTerminalCode data elements and their following sub-
structures can be found in JESD30, under the “Terminal Shape Suffix” section which includes
the “Suffixes for terminal shape” table, and two sections in Annex A, namely “Suffixes for
terminal shape with additional definition”, and “Illustrations of terminal shape”.

NOTE As a result of the TerminalGroup/Terminal (as defined in 4.18), the rollup of the Terminal values
for all TerminalGroup-Array/TerminalGroups into the PackageTerminalCode, may be different than the
value at the PackageTerminalCode level. This is described in detail in JESD30, “Terminal Shape Suffix”.
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5.3.1 Ball
path | PartModel/PackageSection/Package-Array/Package/PackageTerminalCode/Ball
diagram — — — — — — — 7
Bump |
type | JEPIO-DIDEmpy Type |
Collapsing |
type | JEPIO-DIOEmpy Type |
Mon-Collapsing |
type | JEPIO-DIOEmpy Type ]
type | BallType, JEP30-D10:EmptyType
5.3.2 Lug
path | PartModel/PackageSection/Package-Array/Package/PackageTerminalCode/Lug
diagram e e ]

PerforatedSolderTerminal
type| JEP3D-DIOEmpty Type

CupSolderTerminal
type| JEP3D-DIOEmpty Type

|

|

|

|
HookSolderTerminal |
type| JEP3D-DIOEmpty Type |
|

|

|

|

|

Crimplug
type| JEP3D-DIOEmpty Type

RingTongueTerminal
type| JEP3D-DIOEmpty Type

LugWithThreadedHole
type| JEP3D-DIOEmpty Type

type

LugType, JEP30-D10:EmptyType
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5.3.3 Flat

path | PartModel/PackageSection/Package-Array/Package/PackageTerminalCode/Flat

diagram - - T T —/ 7/ 7

Elevated
type | JEPIO-DIDEmpty Type

|

|

Flat-L-bend |
type | JEPIO-DIDEmpty Type |
|

|

|

Haole
type | JEPIO-DIDEmpty Type

With-opening
type | JEPIO-DIDEmpty Type

type | FlatType, JEP30-D10:EmptyType

534 Gull-wing

path | PartModel/PackageSection/Package-Array/Package/PackageTerminalCode/Gull-wing

diagram -
’ I_Gull-wingTj,rpE -I
| Gull-wing e T PSR Maodified |

type| Gull-wing Type " type|JEP30-D10:Empty Type

type | Gull-wingType, JEP30-D10:EmptyType

5.3.5 Post Terminal

path | PartModel/PackageSection/Package-Array/Package/PackageTerminalCode/PostTerminal

diagram e s
| PostTerminalType |
| Butt

PostTerminal fr'_,?-'j.‘ o=[EP30 DT0EmpryType |
o= PostTerminaType | | “=tme FlattenPostConnection | |
| 0= [JEP30-DI0Empty Type |

L.

type | PostTerminalType, JEP30-D10:EmptyType
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path

PartModel/PackageSection/Package-Array/Package/PackageTerminalCode/L-Bend

diagram

Imerard
type | JEPIO-DAOEmpty Type

Outward
type | JEPIO-DAOEmpty Type

type | JEPIO-DAOEmpty Type

SideOutward
type | JEPIO-DAOEmpty Type

LC-bend
type | JEPIO-DAOEmpty Type

Sidelnward |

type

L-BendType, JEP30-D10:EmptyType

5.3.7

Column

path

PartModel/PackageSection/Package-Array/Package/PackageTerminalCode/ Column

diagram

]

RibbonWrap |
type| JEP30-DIEmph Type |
|

|

|

Microspring
type| JEP30-DAEmph Type

CopperCoatedSolderColumn
type| JEP30-DAEmph Type

type

ColumnType, JEP30-D10:EmptyType
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5.3.8

Surface Terminal

path

PartModel/PackageSection/Package-Array/Package/PackageTerminalCode/SurfaceTerminal

diagram

Castellated &
CastellatedType

Surface-terminal =

ype|JEP30-D10:EmptyType

i

ith-opening
JEP30-D10:EmptyType

—
| RingCastellatedType

| I
Gpenfing ] o oy, Wb i
[ [RingType 7 =" TR | I

|
|
|
|
|
|
|
|
|
|
|
|, 3
|
|
|
|
|
|
|
|
|
|
|
|

type

SurfaceTerminalType, JEP30-D10:EmptyType, CastellatedType, HorizontalCastellationType, RingType,
RingCastellatedType.
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5.3.9 Pressfit
path | PartModel/PackageSection/Package-Array/Package/PackageTerminalCode/Pressfit
diagram [ 0 ——— - - - ———— — — —
I:essfit'ype |
| (o
| | Eye-of-the-NeedleFin |
| | type| JEP3D-DIOEmpty Type ||
| | ConicalPin | |
| Compliant %FF_-;EEI_-\EI— type| JEP3D-DIOEmpty Type ||
| type |C{:—m pliantType Yo Multi-SpringPin |
| type| JEP3D-DIOEmpty Type ||
| | ActionPin |
[ | type| JEP3D-DIOEmpty Type ||
N =
| Non-Compliant
type | JEPI0-D10-Empty Type |
.- - _
type | PressfitType, CompliantType, JEP30-D10:EmptyType
5.3.10 Pin
path | PartModel/PackageSection/Package-Array/Package/PackageTerminalCode/Pin
diagram mn'l'ype |
| [ Kinked |
| type|JEP30-D10:Empty Type |
| | | Shoulder |
| type|JEP30-D10:Empty Type |
I | | Press-InSolderable |
| ... type| JEP30-D10:Empty Type
e DB |
L *E | e | | Surface-mount |
| type|JEP30-D10:EmptyType| |
| | | SwagefasteningPin |
| type[JEP30-D10:EmptyType| |
| | | Press-InNon-5olderable |
| type|JEP30-D10:EmptyType| |
_________ J

type

PinType, JEP30-D10:EmptyType
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5.3.11 Wraparound

path | PartModel/PackageSection/Package-Array/Package/PackageTerminalCode/Wraparound

diagram

[ WraparoundType |

Nibble
type|JEP30-DID-EmptyType

ConvexE
oz JEPI0-DI0Empty Type

|

|

|

|

|

|

|

|

|

| B e
ShER

|

|

|

|

|

|

|

|

|

|

ConvexS
| type| JEPI0-DA0Empty Type

type | WraparoundType, JEP30-D10:EmptyType, WraparoundCastellatedType, RingType, RingCastellatedType.
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5.3.12 S-Bend
path | PartModel/PackageSection/Package-Array/Package/PackageTerminalCode/S-Bend
diagram - — — — —
5-bendType _i
| ImerardFlat
| type | JEPIO-DIDEmpty Type |
ImerardCurved |
type | JEPIO-DIOEmpty Type |
OutwardFlat |
type | JEPIO-DIOEmpty Type |
| CutwardCurved
| type | JEPIO-DIOEmpty Type |
-
type | S-BendType, JEP30-D10:EmptyType
5.3.13 Through-Hole
path | PartModel/PackageSection/Package-Array/Package/PackageTerminalCode/Through-Hole
diagram — /7

Through-HoleType

Through-Haole

type |Thr{>ugh-H{}I-ET:,rpe

|

|
Caterey

|

Kinked

type| JEP30-D10EmptyType

Shoulder

type| JEP30-D10EmptyType

type

Through-HoleType, JEP30-D10:EmptyType
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5.3.14 Terminal Wire

path | PartModel/PackageSection/Package-Array/Package/PackageTerminalCode/TerminalWire

diagram

Kinked

type| JEP30-D10-Empty Type

S5M-Wire

type| JEP30-DI0-Empty Type

S5M-CoinedWire

type| JEP30-D10-Empty Type

‘Wraparound-5SMTMount

type| JEP30-D10-Empty Type

CoinedWraparcund-5MTMount

type| JEP30-D10-Empty Type

type | TerminalWireType, JEP30-D10:EmptyType

5.3.15 Screw

path | PartModel/PackageSection/Package-Array/Package/PackageTerminalCode/Screw

diagram

ClearanceHole

type | JEP30-DI0Empty Type

ThreadedHole

type [ JEPI0-DAEmptyType

Screw

type | JEP30-DIEmpry Type

type | ScrewType, JEP30-D10:EmptyType

5.4 Package Mounting Preparation

path | PartModel/PackageSection/Package-Array/Package/PackageMountingPreparation

diagram

StraightMounted

type|JEP30-D1G:EmptyType

PreppedBeforeMounting

type|JEP30-D1%:Empty Type

type | PackageMountingPreparationType, JEP30-D10:EmptyType.
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5.4 Package Mounting Preparation (cont’d)

PackageMountingPreparation definition can be found in JESD30, under the “Mounting
Preparation” section which includes some graphical images to describe the values.

5.5 Package Body Direction

path | PartModel/PackageSection/Package-Array/Package/PackageBodyDirection

diagram l__________|
| PackageBodyDirectionType

Horizontal |
type[JEP30-D10:Empty Type |
|
|

Vertical
| type[JEP30-D10:Empty Type

type | PackageBodyDirectionType, JEP30-D10:EmptyType.

PackageBodyDirection definition can be found in the JESD30, under the “Body Direction”
section which includes some graphical images to describe the values.

5.6 Mass

path | PartModel/PackageSection/Package-Array/Package/Mass

. -—r—————_———_—_—_—————— ——
dlagram JEP30-D10:MassValueSetType ]

FTotalTolerance
xs:decimal

Value e

type|ValueSetType

/pe xsidecimal ¢

|tvoe[MassuOMType

type | JEP30-D10:MassValueSetType, ValueSetType, StandardType, MinMaxLimitsType, ToleranceUOMType,

MassUOMType.

group | ValueSetGroup

The Mass Units of Measure are as follows; however, the standard preference is metric in grams.
1) Microgram (ug) 4) Kilogram (kg)
2) Miligram (mg) 5) Ounce (0z)
3) Gram (g) 6) Pound (Ib)
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5.7 Package Shape

path | PartModel/PackageSection/Package-Array/Package/PackageShape.

diagram - —
g PackageShapeType o

J Rectangle ee

|t |:|—|ReferenceRectangIeType

J RectangleConcave #l
|t /pe | ReferenceRectangleConcaveType

J RoundedRectangle ae
|t /pe | ReferenceRoundedRectangleType

J ReferenceRoundedRectangleWithTab éﬁ
|t /pe | ReferenceRoundedRectangleWithTabType

| | ModifiedRectangle ee
|t /pe | PackageReferenceModifiedRectangleType

|| ModifiedRectangleWithTab HIJ
| /pe | ModifiedReferenceRectangleWithTabType

|

|

|

|

|

|

|

|

|

|

| |
| Circle 4
| i
|

|

|

|

|

|

|

|

|

|

|t /pe | ReferenceCircleType

| [ CirclewithTab Hf-'
|t /pe | ReferenceCircleWithTabType

| [ D-Shape EIJ

| |3r|ReferenceD ShapeType

|t pe | ReferenceDouble-DType

J RegularPolygon 4]
| pe | ReferenceRegularPolygonType

J Segment #I

[typz[ReferencesegmentType

J Para-truncatedCircle %]
|t /pe | ReferencePara-truncatedCircleType

| PackageShape ﬁ@_ | [ RoundedDiamond 4{‘
'type [PackageshapeType | |tvpz[ReferenceRoundedCiamondType

J RoundedChamferedDiamond éﬁ
|t /pe | ReferenceRoundedChamferedDiamondType

J IsoscelesTrapezoid #‘
|t /pe |ReferencelsoscelesTrapezdeype

+
|tvpe[ContourshapeType

J ShapeCenter #‘
|t ‘peJEP30-D10:PointXiType

|
|
|
|
| J Contour 4]
|
|
|
|

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
| [ pouble-p éf.' |
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

type | PackageShapeType, ReferenceRectangleType, ReferenceRectangleConcaveType,
ReferenceRoundedRectangleType, ReferenceRoundedRectangleWithTabType,
PackageReferenceModifiedRectangleType, ModifiedReferenceRectangleWithTabType,
ReferenceCircleType, ReferenceCircleWithTabType, ReferenceD-ShapeType, ReferenceDouble-DType,
ReferenceRegularPolygonType, ReferenceSegmentType, ReferencePara-truncatedCircleType,
ReferenceRoundedDiamondType, ReferenceRoundedChamferedDiamondType,
ReferencelsoscelesTrapezoidType, ContourShapeType, JEP30-D10:PointXYType,

PackageVerticalDimensionType.
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Table 2 shows an array of dimensions that are captured below each shape listed under

PackageShape.

Rectangle

Table 2 - Package Shape versus Dimensions

Rectangle
Concave

Rounded
Rectangle

Rounded
Rectangle
with Tab

Modified
Rectangle

Modified
Rectangle
with Tab

Circle

Circle with
Tab

D-Shape

Double-D

Regular
Polygon

Segment

Para-
truncated
Circle

Rounded
Diamond

Rounded
Chamfered
Diamond

Isosceles
Trapezoid
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5.7 Package Shape (cont’'d)

The Shape Center and the Package Vertical Dimensions are applicable to all shapes. The
definition of each shape including Contour is outlined in Annex A (informative) Shape
Dimensions.

In the event that the modified corners of a modified rectangle shape is not dimensioned within a
datasheet, and all corners are modified with the same shape, with one corner having a different
dimension on the corner that defines the part orientation, then it is preferred to specify only the
corner that defines the part orientation with the unspecified dimension.

571 Contour

path | PartModel/PackageSection/Package-Array/Package/PackageShape/Contour

diagram Emoursnapewpe !

‘ENegat'weToIerance . ‘

“TotalTolerance

—
Outline-ArrayType

|
|
|
|
|type[ContourShapeType ] I
|

i ArcSegmentRotation |
‘JEP}p_—DT 0:ArcSegmentRotationType;

|
:I-FEJJEP3D-DTD atureControl-IDsType &
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, bt

type | ContourShapeType, ContourToleranceType, JEP30-D10:ToleranceUOMType, Outline-ArrayType,

OutlineSegmentType, JEP30-D10:ArcSegmentRotationType, JEP30-D10: FeatureControl-IDsType.

The addition of the Outline-Array enables the GD&T to be assigned to any segment of the
contour outline. The enumerated values for the ArcSegmentRotation are Clockwise and Anti-
clockwise.
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5.7.2 Shape Center
path | PartModel/PackageSection/Package-Array/Package/PackageShape/ShapeCenter
diagram — e — — 1
| JEPZ0-D10:PointXYType |
| x |
ShapeCenter type|xs:decimal |
TepcEPa0D10:Paintv Type = |
| |typelxs:decimal |
_______ J—
type | JEP30-D10:PointXYType
5.7.3 Package Vertical Dimension
path | PartModel/PackageSection/Package-Array/Package/PackageShape/PackageVerticalDimension
diagram —_— e — — — — —
,EckageVerticaIDimensionType 1
! PackageVerticalDimension | EZI—: &= PackageBodyHeight b
itype|PackageVerticalDimensionType | type|JEP30-D10:ValueSetType
type | PackageVerticalDimensionType, JEP30-D10:ValueSetType,
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5.8 Part Height

path | PartModel/PackageSection/Package-Array/Package/PartHeight

diagram

Split

=

|type[TolerancelOMType

e H . TotalTolerance
: Pl |typexs:decimal

“ToleranceUOM
TulErancEUOMT pe

type | JEP30-D10:ValueSetType, StandardType, ToleranceUOMType, m.math.type.

group | ValueSetGroup.

PartHeight represents the total height of the part from the seating plane — therefore the sum of
the PackageBodyHeight plus the Standoff (as defined in section 4.13 below) is normally equal
to the part height. The exception is when you also have terminals exiting from the “Topside” (as
defined by PartAccessDirection) of the part, whereby PartHeight is then defined as the distance
from the seating plane to the top of the terminal that exits from the topside of the part.

The Value Set Type is widely used throughout the Schema. It provides for all the following
combinations in a structured way:
1) Nominal,

2) Positive and Negative Tolerances, or Total tolerance based on the same UOM or based
on a percentage of the nominal value, and

3) Minimum and or Maximum.

For many applications, both the minimum and maximum Part Height details are required.
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path

PartModel/PackageSection/Package-Array/Package/ClearanceRegion-Array.

diagram

|

|

|

|

|

|

|

| _[ standott
| [typ=[JEP30-D10:UnspecifiedValueSetType |
|

|

|

|

|

|

|

GearanceREgiunType

|
|
|
|
|
|
\ =
|
|
|
|
|

ShapeCenter

Rectangle

|type[RectangleType

Circle

ContourShapeType

Unspecified

J Clearance

B
[t \:E|JEP3D—D1D:UnspecifiedVaIueSEtType#‘

\
\
}
\
\

type

ClearanceRegionArrayType, JEP30-D10:UnspecifiedValueSetType, StandardType, MinMaxLimitsType,

ClearanceRegionType, RectangleType, CircleType, ContourShapeType, ContourToleranceType,

Outline-ArrayType, JEP30-D10:PointType.

ClearanceRegion-Array represents the space available underneath the part after mounting to
the printed board. This space if large enough can allow other parts to be placed in the product
design underneath this part. The space also determines the rules applied to the solder fillet for
any terminal whose land pattern may encroach inside the package body outline. If there is
insufficient space around the terminals in this area, changes to the land pattern may be
necessary.

If there is a simple clearance as for example typically found under an SOIC, then the clearance
value can be captured under the element Standoff. However, many parts have different
ClearanceRegions under the part. These ClearanceRegions can have different shapes, the
most common being Rectangle or Circle shapes, but additional shapes can be captured via the
Contour element.
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5.9 Clearance Region - Array (cont’d)

NOTE The element Unspecified under the ClearanceRegion-Array/Standoff. The purpose of
this flag is to enable the user to specify that a Clearance does exist even though its value is not
specified, and that the clearance is adequate to provide for a Heel, Toe, Side or Periphery fillet
of solder around the Terminal Contact Area without the solder touching the package body,
where this could lead to manufacturing defects such as solder balls.

The Unspecified element under ClearanceRegion-Array/ClearanceRegion/Clearance is used
when there are some ClearanceRegions shapes that do not have a Clearance specified, but the
ClearanceRegion shape is defined.

This document recommends that the clearance value is properly specified, and that the
Unspecified field is not used.

The definition of each shape is outlined in Annex A (informative) Shape Dimensions.
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path

PartModel/PackageSection/Package-Array/Package/AssemblyTechnology.

diagram

...............................

! AssemblyTechnology H EEEE A
Et_;-_‘r;glAssemnyTechnoIo‘g)[Typ_g?@E ———————— —

,T'u'ireBondingType

| Chip-on-Board
type[ JEP30-D10:Empty Type

type[ JEP30-D10:Empty Type

|
|
|
Chip-on-Glass |
|
|
|

I_E Copper-to-CopperHybridBonding

|
|

|

|

|

|

.

I et btk b -
|

|

|

|

|

|

type

JEP30-D10:EmptyType, WireBondingType
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5.11 CTE - Array

path | PartModel/PackageSection/Package-Array/Package/CTE-Array.
diagram e T
| JEP30-D10:CTE-ArrayType |
| ,, |
E |
: ¢ itype|xsistring !
I ' == | =FE "_5___’1719_. - |
| GarmesioeniopE o L SymbalDescription I
| P |
| |
| |
| |
| |
| |
I |
______________________________ |
1 CTE-Array [.']L E)E‘
102 JEP30-D10:CTE-Aray Type | I
| |
I |
| Values el |
| type|CTE-ValuesType |
| RuleVsDirectional-xy-and-z-Rule H |
| t-.'pE|RuIe‘u‘sDirectionaI-xy-and-z-RuIeType'_ I
| |
| |
3 |
type | JEP30-D10:CTE-ArrayType, CTEType, TemperatureConditionType, CTE-ValuesType, CTE-UOMType,
RuleVsDirectional-xy-and-z-RuleType, CTE-GraphType.
group | ParameterldentityGroup,
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5.11.1 Temperature Condition

path | PartModel/PackageSection/Package-Array/Package/CTE-Array/CTE/TemperatureCondition

diagram

ParameterldentityGroup [ = 1

" TotalTolerance
xs:decimal

“ToleranceUOM
ToleranceUOMType

Value
&

|type[ValueSetGroupType

~Tem peratureUOM

type |Temperaturefiﬂ—Celsius—ar—KerinUOMType
default| DegC

type | TemperatureConditionType, ValueSetGroupType, Temperature-in-Celsius-or-KelvinUOMType.

group | ParameterldentityGroup, ValueSetGroup.

The enumerated value for TemperatureUOM is DegC and K but it is set to DegC as default.
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5.11.2 Values

path | PartModel/PackageSection/Package-Array/Package/CTE-Array/CTE/Values

diagram | - - |

Value

|
H |
: t-.'pel‘-falueSetGroupT}rpe
P p |
__; |

—(‘-falue‘-stirectionaI—xy—and—z—‘JaIueGroup =, =

CTE-UOM
type  [CTE-UOMType
default|ppm/DegC

|
|
| Forvom |
|
|

type | CTE-ValuesType, ValueSetGroupType, CTE-UOMType.

group | ValueVsDirectional-xy-and-z-ValueGroup.

The enumerated value for CTE-UOM is ppm/DegC and ppm/K but it is set to ppm/DegC as
default.
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5.11.3 Rule Vs Directional —xy —and — z - Rule
path | PartModel/PackageSection/Package-Array/Package/CTE-Array/CTE/RuleVsDirectional-xy-and-z-Rule
diagram | RuleviDircctionsl-xy-and-z RuleType
| RaTpe | }
: : '»
| \ I |
| | e ' ‘
s m—————— ¥
| ‘ E ‘ MinNomMaxRuleContextType | | ‘
| | =
| | | [typelEmptyType] | | ‘
| | RuleContext 1 [ Minimum || |\
| [Rue ‘ vpe|MinNomMaxRuleContextType | |type EmptyType| | | |
| | 1]
| T | | ‘
: |
| i
| i
| | |
| RuleVsDirectional-xy-and-z-Rule 1 — |
|type[RuleVsDirectional-xy-and-z-RuleType | I ‘
|
: '»
| Fr—— |
XY-DirectionRule
1o T

| o

| ’ZDirEcﬂunRulEType_“ }
z-DirectionRule I

T T T

\-_ . __ -~ _______ J
type | RuleVsDirectional-xy-and-z-RuleType, RuleType, MinNomMaxRuleContextType, m:math.type,
XY-DirectionRuleType, Z-DirectionRuleType.
group | RuleGroup.
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5.11.4 CTE - Graph
path | PartModel/PackageSection/Package-Array/Package/CTE-Array/CTE/CTE-Graph
diagram lEeempbtype T T T T T T T T T T T T 1
‘
|

=
TemperatureParametricGraphChartX-AxisType

|
|
|
|
|
|
| [
|

|

|

| [ TestConditionDefinition 1 |
|type[TemperatureParametricGraphChartX-AxisType
E'lemperatllreU'{'jM

Ttype |Tamperature-in-Celsius-ar-KEIvaOMT}rpe
i |default|DegC

H ParameterDefinition %‘
; [ty r:r:|CTE—ParametncGraphChart‘(—AxlsTypi | i e [CTE-UOMType
T ' |default ppm/DegC

Data-Array &
|type[ CTE-ParameterGraphData-Array Type
H ~

) ‘GraphFormula
|tvp e[ GraphFormulaTy pe ]

— [ constraints

type | CTE-GraphType, TemperatureParametricGraphChartX-AxisType, Temperature-in-Celsius-or-KelvinUOMType,

GraphFormattingType.

GraphChartX-AxisFormattingType, CTE-ParametricGraphChartY-AxisType, CTE-UOMType,

GraphChartY-AxisFormattingType, CTE-ParameterGraphData-ArrayType, GraphFormulaType,

group | AxisParameterldentityGroup,
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5.11.4 CTE - Graph (cont’d)

A ParameterGraph has 2 axis that are defined by the TestConditionType (The X-axis definition),
and the ParameterType (The Y-axis definition). Each axis is labelled by the AxisTitle. When
possible, the Symbol which represents the AxisTitle should be added to the PartModel file and
should represent a standards-based symbol as defined in the appropriate Terms and Definitions
standards. If appropriate, a more detailed Description can be used to describe the definition of
the AxisTitle. Each axis will also have a pre-defined set of Units but can be optionally excluded
for those axis’ which are unitless.

Note that the ParameterDefinition is unbounded whereas the TestConditionDefinition is
bounded to a single instance. This is to cater for those graphs in which there are 2 or more y-
axis, each with their own definition.

The graph can either be captured under the Data-Array or represented via a GraphFormula (A
string representing the equation of the ParameterDefinition relationship to the Test
TestConditionDefinition).

5.11.4.1 Formatting

The Formatting is an optional set of data that enables the user to re-create the graph for
visualization purposes. Formatting applies to the following

path | PartModel/PackageSection/Package-Array/Package/CTE-Array/CTE/CTE-
Graph/TestConditionDefinition/Formatting

diagram | GraphChartXAxisFormattingType

Linear . ‘ Fstep | ‘
type|GraphAxisScalelinearType type [xs:float ‘

L)

Position E ‘

type | JEP30-D10:GraphChartXAxisFormattingType, GraphAxisRangeType, EmptyType, GraphAxisScaleType,

GraphAxisScaleLinearType, GraphAxisScaleLogarithmicType, GraphChartXAxisPositionType.
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5.11.1.1 Formatting (cont’d)

path | PartModel/PackageSection/Package-Array/Package/CTE-Array/CTE/CTE-Graph/ParameterDefinition/Formatting

d|agram | GraphChartY AxisFormattingType

Linear . | Fstep |
| type|GraphAxisScalelinearType type [xs:float |

|
|
|
| Formatting T [ SN |
:_t"LJ::lGraghChar‘t‘r’AxisFormattin_g_Typ_e_?—I@E‘_' g ol —_——_——_ — |
|
|
|
|

""""""""""" L

type | JEP30-D10:GraphChartYAxisFormattingType, GraphAxisRangeType, EmptyType, GraphAxisScaleType,
GraphAxisScaleLinearType, GraphAxisScaleLogarithmicType, GraphChartYAxisPositionType.

The axis range which is usually defined from minimum to maximum can be inverted to show a
graph going from maximum to minimum. The scale can be defined in either a linear step
amount, a natural logarithm, or a logarithm of the specified base. The Base log is set to a
default of Base 10 but can be defined to any base number.

The Position enumerated list for the GraphChartXAxisPositionType is
e Top
* Bottom

And for the GraphChartYAxisPositionType, the enumerated values are
o Left

* Right
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5.11.1.1 Formatting (cont’d)

path | PartModel/PackageSection/Package-Array/Package/CTE-Array/CTE/CTE-Graph/Formatting

diagram

| | type @EE_EUDF_ELEYTEE?.E

_ Formatting L | i _____________________________
itype] JEP30-D1 D:GraphFormattinegp_e_@: | =Location |

type | JEP30-D10:GraphChartYAxisFormattingType, GraphAxisRangeType, EmptyType, GraphAxisScaleType,
GraphAxisScaleLinearType, GraphAxisScaleLogarithmicType, GraphChartYAxisPositionType.

The body of the graph can be formatted under the GraphFormattingType. The DisplayType
enumerated list is

 Line
e Bar

The graph Legend can also be positioned around the graph in any of the following locations:
* Location
0 Inside Graph,
o0 Outside Graph,
» Vertical Position

o Top,
o Center,
o Bottom,

e Horizontal Position
0 Left,
o Center,
o Right.
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5115 Data - Array

path | PartModel/PackageSection/Package-Array/Package/CTE-Array/CTE-Graph/Data-Array

. —
dlagram CTE-ParameterGraphData-ArrayType

ParameterDefinitionlD

ypefxssting |

Value

|tvpe[ValueSetGroupType

FTemperatureuom

t
defauli|DegC

ype | Temperature-in-Celsius-or-KelvinUOMType

TestConditionValue

[type[xs:decimal

ParameterValue

|type[MinNomMaxValueSetType

type|GraphDataFormattingType

T |
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\

| Data-Array L
jﬂ,, — -
e[ CTE-ParameterGraphData-Array Type S,

type | CTE-ParameterGraphData-ArrayType, TemperatureGraphPlotConditionType, ValueSetGroupType
Temperature-in-Celsius-or-KelvinUOMType, GraphDataFormattingLegendType, GraphDataType,
MinNomMaxValueSetType, GraphDataFormattingType, GraphDataFormattingPointType,
GraphDataFormattingColorType, GraphDataFormattingPointStyleType, GraphDataFormattingLineType,

GraphDataFormattingLineStyleType

group | ParameterldentityGroup,
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5.11.5.1 Plot Test Condition
path | PartModel/PackageSection/Package-Array/Package/CTE-Array/CTE/CTE-Graph/Data-Array/PlotTestCondition
diagram iTem_per?m?Gmp_hpEconiEnr;e ________________ 1
| I
| |
| |
| El'emperatureU(}M |
| type |Temperature-in-Celsius-or-KerinUOMType |
| cIEfel.lIt|DegC |
________________________________________ | |
! PlotTestCondition Ll ~—— | | R |
itype[TemperatureGraphPlotConditionType | |
| |
| |t.'pe|GraphDataFormattingLegendTypeHFI |
L - -
type | TemperatureGraphPlotConditionType, ValueSetGroupType, Temperature-in-Celsius-or-KelvinUOMType,
GraphDataFormattingLegendType
group | ParameterldentityGroup
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5.11.6 Graph Formula
path | PartModel/PackageSection/Package-Array/Package/CTE-Array/CTE/CTE-Graph/GraphFormula
diagram e |
; |
| |
| |
| ______ |
| minNoml'\«'laxRuIeContextType | |
| i
| - k
| ! | RuleContext K " m |
| LaTeX-and-MathML-RuleGroup JEH{~=—JoH +:205]MinNomMaxRuleContextType T = | |
| | ||
| ||
| |
| |
|
[Graphormuia | |
|uoe] GraphFormulsType T |
= | |
| |
| |
| |
| |
| |
type | GraphFormulaType, MinNomMaxRuleContextType, m:math.type
group | LaTeX-and-MathML-RuleGroup,
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5.12 Young Modulus - Array
path | PartModel/PackageSection/Package-Array/Package/YoungsModulus-Array.
iagram JPI0-D10YoungsModulus-ArryType T T T T T T T T
d ;_ |
| |
I [YongsModabsType [
| 1
' | I
| | | —————— [
| || lTempetCondtane I
vowmgodun ey il =" [Youngttoduitavestype | I'
{0 p=JEP30-DI0 Y oungshodulus-AreyType 1 | 1= ValucVsDirectional-xy-and-z-ValueGroup [l | I
‘ |
1y
|
|

type | JEP30-D10:YoungsModulus-ArrayType, YoungsModulusType, TemperatureConditionType,
YoungsModulusValuesType, YoungsModulus-UOMType, RuleVsDirectional-xy-and-z-RuleType,
YoungsModulus-GraphType.

group | ParameterldentityGroup, ValueVsDirectional-xy-and-z-ValueGroup.

The enumerated values for YoungsModulus-UOM are

e N/m”2, or

e Giga-Pascal (GPa).
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5.12.1 Youngs Modulus- Graph
path | PartModel/PackageSection/Package-Array/Package/YoungsModulus-Array/YoungsModulus-Graph
diagram e |
| |
| |
| | [ TestConditionDefinition EF |
| |type[TemperatureParametricGraphChartX-Axis Type |
____________ |
| |YoungsModuIusFarameterGraphChan\"fﬁ.xisType _i |
|
| | | |
| | | |
| J ParameterDefinition R EE ! - I I
| |type[YoungsModulusParameterGraphChartY-Axis Type . |” YoungsModulusUOM ‘
| : 1 - { : pe|YoungsMadulus-UOMType | | |
| g | [ armating T al |
| | 5ty pel GraphChertY-AxisFormattingType © | :
| i S
: ":JungsMudu\usParamEter-GraphDala-AnayTypE —i |
; |
.' i | N
| 5 I | )
H : ‘ PlotTestCondition 3 | |
{ 5 25 TemperatureGraphPlotC onditionType & |
-| Data-Array Ll ‘ D= | |
E| |L_r:E‘YnungsMndu\usParametar-GraphData-ArrayTypi [ Data I | |
i A 1_-;%-___} ________ |
: , I N
- | N
N )
1. [Graprormuta 1 |
I s |
1 |
| !
type | YoungsModulus-GraphType, TemperatureParametricGraphChartX-AxisType,
YoungsModulusParameterGraphChartY-AxisType, YoungsModulus-UOMType,
GraphChartY-AxisFormattingType, YoungsModulusParameter-GraphData-ArrayType,
TemperatureGraphPlotConditionType, GraphDataType, GraphDataFormattingType, GraphFormulaType,
GraphFormattingType.
group | AxisParameterldentityGroup,
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5.13 Heat Capacity - Array
path | PartModel/PackageSection/Package-Array/Package/YoungsModulus-Array.

diagram (Moot emgte T |
| JEPB‘D—DW:ParameterldentityGroup |

rfy
| |
| |
HeatCapacity-Array L | |
type|HeatCapacity-Array Type | : | |
| : ||
e | T |

| 2 i bt = HeatCapacityUOM : |
| itgee] !ﬂ_s:it_&-a_ﬂ.é.s.i}:f.TJffe.._::@} e renCapacyuonze |
| = | ogle ||
| | |
| | |
| IR <> =) IR p— |
| | ihypejxssting | | :
| | Rule o | |

| | type[JEP30-D10:RuleType | |
| | = ||
L .- - Y

type | HeatCapacity-ArrayType, HeatCapacityType, HeatCapacityUOMType, JEP30-D10:RuleType
group | JEP30-D10:ParameterldentityGroup

The enumerated values for HeatCapacityUOM are

e J/DegC,
e J/K.
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5.14 Terminal Groups

path | PartModel/PackageSection/Package-Array/Package/TerminalGroups

diagram - |

: |
|
|

E TerminalGroupToTerminalGroupRelationships-Array H

TerminalGroups ; : ! itype|TerminalGroupT oT erminalGroupRelationships-ArrayType !

H
i :t_,]:eLTerminaIDetaiI-ArrayTgpe ] |

constraints

type | TerminalsGroupsType, TerminalGroup-ArrayType,
TerminalGroupToTerminalGroupRelationships-ArrayType,

TerminalDetail-ArrayType, ViaRegion-ArrayType.

Since a package may have several terminal groups under the TerminalGroup-Array, and since
there may be dimensional relationships between some or all these groups, an ID is assigned to
each TerminalGroup that can then be referenced in the TerminalGroupToTerminalGroup
Relationships-Array branch.
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5.14.1 Terminal Group - Array

path | PartModel/PackageSection/Package-Array/Package/TerminalGroups/TerminalGroup-Array

diagram | T T T T T T T T T T T T T T T T T

& TerminalGroup-Array E_}_L@E'_ TerminalGroup 2] L
:_t-_'I_CEJTerminaIGroup-Arra:,rT)rpe i | type| TerminalGroupType .

1
constraints

type | TerminalsGroup-ArrayType, TerminalGroupType, TerminalPositionType, TerminalType,

TerminalMaterialType, CTE-ArrayType, TerminalBasicFunctionType, TerminalLocationType,

TerminalShapeType, TerminalSpanType, TerminalSpacingType, TerminalGroupToBodyRelationship.

Coplanarity is defined in JESD88, JEDEC Dictionary of Terms for Solid-State Technology.

FlexibleTerminal is a new type of material applied to mostly ceramic chip component terminals
for the purpose of reducing the mechanical stress between the component terminal and the
printed board. This element is optional and can be set by the component manufacturer when
they have incorporated this technology to the part construction.
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5.14.1.1 Terminal Position

path | PartModel/PackageSection/Package-Array/Package/TerminalGroups/TerminalGroup-
Array/TerminalGroup/TerminalPosition.

diagram ..
TerminalPositionType
| Axdial
type|JEP30-D10:EmptyType
| | Bottom M
type BDttomUpperPnsitinnConfigurationT}rpe'_

Dual r
type| DualPositionConfigurationType |

| | End
type

JEP30-D1:Empty Type

| | Diagonal 1
type DiagonalCnrnerConfigurationT}rpe'_

| | | Internal
JEP3D-DI:EmptyType

i TerminalPosition : o
i D—|—.—— (B =
:t;'r:e[TerminalPositinnTy_Ee__;

type

Quad ]
QuadPositionConfigurationType |

I type

| | | Radial M

| type RadiaIPositionCnnﬁgurationT}rpeL

| | | Single M

| type|SinglePositionConfigurationType |

| | | Triple &

| type| TriplePositionConfigurationType |

| L Upper e
| type|BottomUpperPositionCenfigurationType
| | | ZigZag

| type|JEP30-D10:Empty Type

type | TerminalPositionType, BottomUpperPositionConfigurationType, DualPositionConfigurationType,
DiagonalCornerConfigurationType, QuadConfigurationType, RadialPositionConfigurationType,

SinglePositionConfigurationType, TriplePositionConfigurationType.

The definition of the above TerminalPosition data elements and their following sub-structures
can be found in JESD30, under the “Terminal position Prefix” section which includes the
“Prefixes for terminal position” table, plus three sections in Annex A, namely:

e Terminal position with additional definition,

o Relationship concepts between the Terminal Contact Area and the Body outline, and

¢ Position Images.

The only difference between this TerminalPosition type and the PackageTerminalPosition type
is that the MixedPosition option is not available to a single TerminalGroup. Refer to sub-sections
of 4.5 Package Terminal Position for details of each of the sub-sections under TerminalPosition.
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5.14.1.2 Terminal
path | PartModel/PackageSection/Package-Array/Package/TerminalGroups/TerminalGroup-
Array/TerminalGroup/Terminal
diagram [*' S i e =
TerminalT
| erminallype ‘| |
| Ball i | | | Surface-terminal & |
| type|BallType ‘ | type|Surface-terminalType ] |
| | | C-bend _ ‘| B Preﬁsﬁt |
| type|JEP30-D10:EmptyType ‘ | type|PressfitType |
| Lug + | | | Pin o) |
| | pi
type|LugType | type|PinType |
| | | Flat . ‘| Quick-connect |
: —W | r‘.‘:nz|JEP30-D10:EmptyType |
| | Gull-wing 1 | Wraparound 5 |
| P e | — &
| type|Gull-wingType ‘ | typ -;lWraparoundType |
| | | CompressedMountTechnology ‘| | | S-bend L |
| type|JEP30-D10:EmptyType | | type|S-bendType |
| | | Post-Terminal L ‘ | Through-Hole = |
| type|PostTerminalType | | type[Through-HoleType |
| | | J-bend ‘| | | J-inverted |
| typel JEP30-D10:EmptyType ‘| type|JEP30-D10:Empty Type |
! I | Terminatwice |
| type|L-bendType | | type| WireType |
| | | Column B ‘| | | Screw i l
Tarm A type type|ScrewType
' Terminal - type| ColumnType ‘ | e Yp
' -—L.- ..-’:EI- =
itype[TerminalType 7| [ ——— Yy " .
type | TerminalType, BallType, JEP30-D10:EmptyType, LugType, FlatType, Gull-wingType, PostTerminalType,
L-BendType, ColumnType, SurfaceTerminalType, PressfitType, PinType, WraparoundType, S-BendType,
Through-HoleType, WireType, ScrewType.

The definition of the TerminalCode data elements and their following sub-structures can be
found in the JESD30, under the “Terminal Shape Suffix” section which includes the “Suffixes for
terminal shape” table, plus two sections in Annex A, namely

o Suffixes for terminal shape with additional definition, and
o lllustrations of terminal shape.

NOTE The structure for the TerminalGroup/Terminal that is under
Package/TerminalGroups/TerminalGroup-Array is exactly the same as for
Package/PackageTerminalCode as outlined in section 4.7 Package Terminal Code above, with
the exception that the following three elements that are contained in the
Package/PackageTerminalCode structure are not contained in the TerminalGroup/Terminal
structure. This is because each single TerminalGroup can only represent a single Terminal

Type.
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5.13.1.2 Terminal (cont’d)
e Mixed-SMT,

e Mixed-TH, or
e Mixed-Technology.
Refer to 4.7 Package Terminal Code for details of each of the sub-sections under Terminal.

514.1.3 Terminal Material

path | PartModel/PackageSection/Package-Array/Package/TerminalGroups/TerminalGroup-
Array/TerminalGroup/TerminalMaterial.

i [
diagram Te

rminalMaterialType

 BaseMaterial
BaseMaterialType

FOtherBaseMaterial

mating-AnayType |

itype TerminalMaterialType & |

|

|

|

|

|

|

| | [ Piating-Array AT.‘_ (o Pating %]
| |type|Plating-ArrayType |tvpe[PlatingType
| =
|

|

|

|

I PlatingThickness
xs:decimal

i
|
|
|

type | TerminalMaterialType, J-Std-609AlloyCompositionType, J-Std-609e-codeType, BaseMaterialType,

Plating-ArrayType, PlatingType, PlatingThicknessUOMType.

The J-Std-609AlloyComposition and J-Std-609e-code enumerated values are defined in “Annex
A (informative) Example Alloys and Associated Material Codes” in the J-Std-609, “Marking,
Symbols, and Labels of Leaded and Lead-Free Terminal Finished Materials Used in Electronic
Assembly” standard.

The is PlatingThicknessUOM specified in uM.




JEDEC Publication No. 30-P100G

Page 67
5.14.1.4 Terminal Function
path | PartModel/PackageSection/Package-Array/Package/TerminalGroups/TerminalGroup-
Array/TerminalGroup/TerminalFunction.
diagram e
| TerminalBasicFunctionType |
| .1 Electrical ] |
|  1iype]JEP30-D10:EmptyType ! |
. TerminalFunction [ij_l_@a_i i Mechanical : |
fypz | TerminalBasicFunctionType | | ttype/JEP30-D10:EmptyType
| i ' Thermal :
| ityp =] JEP30-D10:EmptyType | |
type | TerminalBasicFunctionType, JEP30-D10:EmptyType.
5.14.15 Terminal Location
path | PartModel/PackageSection/Package-Array/Package/TerminalGroups/TerminalGroup-
Array/TerminalGroup/TerminalLocation.
diagram - Y
| TerminallocationType |
| [0 |
| type|xsistring |
iy El_TerminaILocatic-nT EE;I |
R LN oA en 1l Eq""l.' | StandardArray o |
0. | type StandardArra}rT}rpeh |
| CircularArray & |
| type| CircularArray Type | |
| RandomArray s |
| type TerminaIRandomArra}rTypeh |
_____________ —

type

TerminalLocationType, StandardArrayType, CircularArrayType, TerminalRandomArrayType.
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5.14.1.5.1 Standard Array

path | PartModel/PackageSection/Package-Array/Package/TerminalGroups/TerminalGroup-
Array/TerminalGroup/TerminalLocation

diagram

= nx
type|xsinteger

| ["ny

type|xsinteger

type | StandardArrayType, JEP30-D10:PitchValueSetType, StandardType, MinMaxLimitsType,

JEP30-D10:PointType.




5.14.1.5.2 Circular Array

JEDEC Publication No. 30-P100G

Page 69

path

PartModel/PackageSection/Package-Array/Package/TerminalGroups/TerminalGroup-

Array/TerminalGroup/TerminalLocation/CircularArray.

diagram

| S
| PitchRadius

t-,-'|:ue|xs:decima|

| | Center

£

E_. .. ]
| | StartAngle
type |xs:integer

|
|
| type|JEP30-D10:PointXYType
|
|
|

E. - ]
AngleToFill
type|xs:integer

| CircularArray ’%‘%‘@3’
type | CirculararrayType

5
AngleBetweenTerminals

1-,-'|:|-':|xs:ir1teger

5 N
| | NumberOfTerminals
t-,-'|:u-':|xs:integer

=]
2
=
[
=1
[=]
=]
=
i,
=
m

RotateWithCircle

type [ JEP30-D10:EmptyType

Eo . ]
RotationAngle
type |xs:integer

type

CircularArrayType, JEP30-D10:PointXYType, RotationType, JEP30-D10:EmptyType.
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5.13.1.5.2

Circular Array (cont’d)

Under the CircularArray, Table 3 provides the definition of each elements.

Table 3 - Terminal Circular Array Elements Definition

Element Explanation
Pitch Radius The radius of the circle of terminals.
Center The center of the circle of terminals.
The angle at which to place the first terminal in the array. By default, the
terminal is at the right-most point on the circle (i.e. the number 3 position
Start Angle . o : .
on a clock face). This angle specifies a rotation clockwise around the
circle from this point.
. The angle through which the terminals are distributed, starting from the
Angle to Fill

first terminal and continuing clockwise, until the last terminal is reached.

Angle between

Instead of specifying Angle to fill, you can specify the angle between the

Terminals centers of each terminal.
The number of terminals to be arrayed around the circle. The first terminal
Number of L . . : e .
: is displayed in red. This number includes any missing or deleted terminals
Terminals .
in the array.
r % U "1
. If the terminals are rotat that th r
Rotate with 5 : ete asa.e otated so .a ey_ae
Circle | oriented perpendicular to the circle. This does not

apply to circular or contour terminal shapes.

Rotation Angle

i = 1 If the terminals are not oriented perpendicular to
(== the circle, then the terminals could be rotated

] — around the center of the terminal itself. In this
1 image, each terminal has a “0” degree rotation
[ - with respect to the “3 O’clock position”. This does

not apply to circular or contour terminal shapes.
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5.14.1.5.3 Random Array

path | PartModel/PackageSection/Package-Array/Package/TerminalGroups/TerminalGroup-
Array/TerminalGroup/TerminalLocation/RandomArray

iagram -
diagra TermmalRandomArra:,rType

| RandomArray | Terminallocation
t-.'r:E|Termina|Rand0mArrayType type[JEP3D-DAD: Polnt)(‘r'Type

| 1. =

type | TerminalRandomArrayType, JEP30-D10:PointXYType.

5.14.1.6 Pattern Group

path | PartModel/PackageSection/Package-Array/Package/TerminalGroups/TerminalGroup-
Array/TerminalGroup/PackageGroup.

diagram

t |:|-|F‘ackageTermmaIPatternRelatmnshlpType

|
I PatternRelationship ?
|

type | PackageTerminalPatternGroupType, PackageTerminalPatternRelationshipType.




JEDEC Publication No. 30-P100G

Page 72

5.14.1.6.1

Pattern Relationship

path

PartModel/PackageSection/Package-Array/Package/TerminalGroups/TerminalGroup-
Array/TerminalGroup/PackageGroup/PatternRelationship.

diagram

FromTerminalLocationlD |
|t pe |xs:string

FFromPatternGrouplD

PrefixCode
type|xs:string

J PatternRelationship Al
type|PackageT erminalPatternRelationshipType

SuffixCode

J RelationshipTransformations #‘
|t pe | PackageRelationshipTransformationsType

FTerminall ocationlD

xs:strm

= patternGrouplD
xs:string

type

PackageTerminalPatternRelationshipType, PackageRelationshipTransformationsType,

TransformDuplicateType.
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5.14.1.6.1.1 Relationship Transformations
path | PartModel/PackageSection/Package-Array/Package/TerminalGroups/TerminalGroup-
Array/TerminalGroup/PackageGroup/PatternRelationship/RelationshipTransformations.
diagram ';cl:geP;atiEime;n;c:'ype_ _____________ —l
| |
| | |
| |
| _E:E‘ =PrefixCode |
| | ezl |
I x| [Foutrixcode | |
| ey |
| _FEI;I'IEI';}'ET _______ ] |
| | [omgm | |
| |40 [JEP20-DICEMBY Type | |
: | | I
RelationshipTransformations _ | _ |
type | PackageRelstionshipTransformationsT: —l-E:E‘ ﬂ n | I
| I
| |
| I
|
|
|
)y |
1= |
_Rotah o |
|
|
|
|
|
|
|

type | PackageRelationshipTransformationsType, TransformMirrorType, TransformRotateType,

JEP30-D10:EmptyType, JEP30-D10:PointXYType,
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5.14.1.6.1.2 Duplicate

path | PartModel/PackageSection/Package-Array/Package/TerminalGroups/TerminalGroup-
Array/TerminalGroup/PatternGroup/PatternRelationship/Duplicate.

diagram EP;DEH;Q;[EH;E;E ________________ _i
|

| |

| z |

|

| |

| |

| |

| | [ X-PrefixRowCode H*E |

| |t '|:|e|RowTerminaINumberOrderingType |

| |

| |

| e |

| | [ X-SuffixRowCode H*E |

| |t '|:|e|RowTerminaINumberOrderingType |

| |

| |

| |

| J ¥-PrefixColumnCode ge |

|t '|:|e|ColumnTerminalNumberOrderingType

| |

| |

| |
|

CDuplicate T : | [ ¥-SuffixColumnCode ge |

:_t_,lJ_-':JJEEﬁ[_)-_[!l[_)!J'_F?[T_SEQUDD_UP_HC_EI_EIYD_E_,T | |t '|:|e|ColumnTerminalNumberOrderingType |

FPrefixCode |

| |

| : |

| PrefixMumericalSequence ére |

| |

I |t '|:|e|AlphabeticaISequenceType%:| |

| |

| |

| |

| |

| ',

B

| |

|

| [t '|:|e|AlphabeticaISequenceTypeHIJ |

: |

| |

| |

|

: |

| |

|

\ = J

type | TransformDuplicateType, RowTerminalNumberOrderingType, ColumnTerminalNumberOrderingType,

NumericalSequenceType, AlphabeticalSequenceType.
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5.14.1.7 Terminal Shape
path | PartModel/PackageSection/Package-Array/Package/TerminalGroups/TerminalGroup-
Array/TerminalGroup/TerminalShape
diagram el
part 1 of | TerminalShapeType ]
9 | SMD |
type[JEP30-D10:EmptyType |
| Ir-,‘_-/_="‘ B, BE, BC BN M MAL MM, WG |
| NSMD |
| I 1y |JEP3EI-D‘ID:EmptyType
r'T""_'"I'Si‘I """""" 1 | Eall o |
. _Terminalshape []_l.|l :E_ type|BallTerminalShapeType |
itype[TerminalShapeType ; | R |
| Column i |
type|ColumnTerminalShapeType | |
type | TerminalShapeType, JEP30-D10:EmptyType, Pad-on-PackageType, SoldermaskOpening-on-PackageType,
BallTerminalShapeType, ColumnTerminalShapeType.
path | PartModel/PackageSection/Package-Array/Package/TerminalGroups/TerminalGroup-
Array/TerminalGroup/TerminalShape/Pad-on-Package
diagram Ed-on-PackageType N
part 1.1 |
of 9 | Rectangle o
| i '|Je|ReferenceRectangleGroupType ] |
| RoundedRectangle o |
| t '|J-5|ReferenceRoundedREctangIEGroupTypE ] |
ModifiedRectangle & |
| type|ReferenceModifiedRectangleGroupType | |
| Circle & |
| t '|:|e|ReferenceCircleGroupType T
| Double-D & |
| t '|:|e|ReferenceDoubIe-DGroupType ] |
RegularPolygon & |
i '|Je|ReferenceReguIarPolygonGroupType ] |
Contour - |
t;pe|ReferenceTerminaIContourGroupType ] |
[ PadThickness T 3
type|JEP30-D10:UnspecifiedDimensionalValueSetGroupType.; |
- ]
type | Pad-on-PackageType, ReferenceRectangleGroupType, ReferenceRoundedRectangleGroupType,
ReferenceModifiedRectangleGroupType, ReferenceCircleGroupType, ReferenceDouble-DGroupType,
ReferenceRegularPolygonGroupType, ReferenceTerminalContourGroupType,
JEP30-D10:UnspecifiedDimensionalValueSetGroupType
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5.14.1.7 Terminal Shape (cont’d)
path | PartModel/PackageSection/Package-Array/Package/TerminalGroups/TerminalGroup-
Array/TerminalGroup/TerminalShape/SoldermaskOpening-on-Package
diagram - — — —
pa?t 1.2 EldermaskClpening-nn-PackageType _i
of 9 | Rectangle o
| t '|:|-':|ReferenceRectangleGroupTypE ] |
| RoundedRectangle M |
| t;|:u-':|ReferenceRoundedRectangleGroupType ] |
ModifiedRectangle & |
| type|ReferenceModifiedRectangleGroupType | |
| ey Circle o
| . of =0y tJ'|:l-':|REfErEHCECirClEGrOUpT}I‘pEL] |
| i Double-D & |
| : i '|:|e|ReferenceDouble-DGroupType T |
i SoldermaskOpening-on-Package - ! RegularPolygon ] |
:_tL'L:l_El§gI_d_e_r_n]qs_lggp_e_n_igg_—gp_—_Pggl_cqgg'[ygg_!?_@! type|ReferenceRegularPolygonGroupType 7 |
e B | : Contour A |
| I i '|:|-'-_|Referer1ceTerminalContourGroupType T |
| | | SoldermaskThickmess 7 R
| itype|JEP30-D10: UnspecifiedDimensionalValueSetGroupType |
-
type | SoldermaskOpening-on-PackageType, ReferenceRectangleGroupType,
ReferenceRoundedRectangleGroupType, ReferenceModifiedRectangleGroupType, ReferenceCircleGroupType,
ReferenceDouble-DGroupType, ReferenceRegularPolygonGroupType, ReferenceTerminalContourGroupType,
JEP30-D10:UnspecifiedDimensionalValueSetGroupType
path | PartModel/PackageSection/Package-Array/Package/TerminalGroups/TerminalGroup-
Array/TerminalGroup/TerminalShape/Ball
diagram - T T T — —— — — — — — 7]
part 1.2 | BallTerminalShapeType |
of 9 | RoundedRectangle H
| t '|J;_|ReferenceRoundedRectangleGroupType ] |
| -~ g Crde B |
g Yo t'|J-':|ReferenceCircleGroupType |
| : RegularPolygon & |
| E i '|Je|ReferenceRegularPongonGroupType ] |
Ball L i,
type|BallTerminalShapeType #—r@i_i TerminalHeight = |
B, 08, BC B | ype] [ |
-~
type | BallTerminalShapeType, ReferenceRoundedRectangleGroupType, ReferenceCircleGroupType,
ReferenceRegularPolygonGroupType, JEP30-D10:UnspecifiedDimensionalValueSetGroupType,
JEP30-D10:UnspecifiedValueSetGroupType
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5.14.1.7 Terminal Shape (cont’'d)

path | PartModel/PackageSection/Package-Array/Package/TerminalGroups/TerminalGroup-

Array/TerminalGroup/TerminalShape/Column
diagram EE==——m s N
part 1.4 _
| Circle
of 9

|'.. e | ReferencelircleGroupType

| RegularPolygon i
|-.. e | ReferenceRegularPolygonType

,Tpperside-c=-EcIu|11|1Shi|:e'y|::e

|

_ | | Circle |
' |

|

|-.. e | ReferencelircleGroupType

| RegularPolygon
type| ReferenceRegularPolygonGroupT,

| LowerSide-of-ColumnShapeType

=
| type | ReferencelircleGroupType

o e
- | RegularPolygon
| type | ReferenceRegularPolygonType

[ circle |

| ‘Column
%]— —C
type| ColumnTerminzlShapeT,

type | ColumnTerminalShapeType, ReferenceCircleGroupType, ReferenceRegularPolygonType,
UpperSide-of-ColumnShapeType, ReferenceCircleGroupType, ReferenceRegularPolygonGroupType,
LowerSide-of-ColumnShapeType, JEP30-D10:UnspecifiedDimensionalValueSetType, ColumnCoreType,
JEP30-D10:DimensionalValueSetType, JEP30-D10:ValueSetType,
JEP30-D10:UnspecifiedDimensionalValueSetType, JEP30-D10:UnspecifiedValueSetType.
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5.14.1.7 Terminal Shape (cont’'d)
path | PartModel/PackageSection/Package-Array/Package/TerminalGroups/TerminalGroup-
Array/TerminalGroup/TerminalShape/Column
| length T 3 |
of 9 | {2 JEP30-D10:DimensionalValueSetType - |
| A, |
| i“': PackageEdge-to-End-of-Terminal _;_ |
| fypeJEP30-DI0ValueSetType ;
| {  CFE.G,G5, 1B, 10, LA LB, LC, 5, 5P, 50, U |
| | © PackageEdge-to-Terminalnee : |
------- e — | 1type[JEP30-D10:DimensionalValuSetType |
E 'I'ermmaI.ShaPE e |
itype| TerminalShapeType | 5 |
| ' |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| : |
, B [
type | TerminalShapeType, JEP30-D10:DimensionalValueSetType, JEP30-D10:ValueSetType,
JEP30-D10:UnspecifiedDimensionalValueSetType, JEP30-D10:UnspecifiedValueSetType.
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diagram
part 3 of
9

1 TerminalShape

E_t; ]:_E_|Terr'nin alshapeType

I : SeatingAngle

+ TerminallnsertionHeight

-Et;.'r:E[.IEPB'D-D'I'D:UHs_pecifiedUaIueSetTfple__.

_______________________________________

i Radius

' RadiusTop &
itype |JEP30-D10:UnspecifiedValueSet Type

. &3
:t;.'r:E|__|EP31]-[]11]:Ur1s_pecified‘u‘alueSetGrDup_T_}r_Eg ]

e WL MO, LL LR L =

type

TerminalShapeType, JEP30-D10:UnspecifiedValueSetType, JEP30-D10:DimensionalValueSetType, JEP30-

D10:EmptyType,




JEDEC Publication No. 30-P100G

Page 80

5.14.1.7 Terminal Shape (cont’d)

diagram ..,

part 4 of ! 1 CopperThickness :
9 rtype | JEP30-D10:UnspecifiedValueSetType |

ttype (xsidecimal ]

_i TerminalShape - |
fype TerminalShapeType |
1

type

TerminalShapeType, JEP30-D10:UnspecifiedValueSetType, Direction-of-HelixType, JEP30-D10:EmptyType,
SpringConstantType, JEP30-D10:DimensionalValueSetType
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5.14.1.7 Terminal Shape (cont’'d)
diagram zm:ﬂ;w;a;yp_e ______
part 5 of
9

! TerminalEndShape : '

pe [TerminaIEndShaEl_e'_l'!pe

|
1 TerminalShape é |
’ |

\ SwageFasteningPin

'
'
'
Lo

_Et_:_'rzglJ_E_P_iQ-_Q1_Q=_U_r15£%c_ifi_e_d_‘uia_'_U_E_S_EP_TEP_E

6

! WireEndShape o
itype|WireEndShapeType

e|WireGua

|
|
|
|
|
|
|
|
|
|
| .
: ] E__'i'q_e;;l-i-lb-a-ll-:t;);:ﬁ‘i_k_tl_(;lii:i_s"_"_"""";:_;3
|
|
|
|
|
|
|
|
|

geType:

type | TerminalShapeType, TerminalEndShapeType, JEP30-D10:EmptyType, TaperedTerminalEndShapeType,

diagram - - - - - - -
part 5.1 |TaperedTerminaIEndShape‘l’ype

of 9 Eooooemmemt :
| _' TaperAngle |

_E TipLength

|
,. |

L |

| TaperedTerminalEndShape & |E)E| | | TipWidth i |
|2 !

= |

|

type | TaperedTerminalEndShapeType, JEP30-D10:UnspecifiedValueSetType
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5.14.1.7 Terminal Shape (cont’'d)
diagram o [
part 6 of E - ScrewHeadType |
9 E | |
ScrewHeadHaght[_H |
i | e [IEP30-D10.UnspecifiedValueSetiype © |
§ | | ScrewThreadlength | 1|

g s I
& :

.

1 TerminalShape -
iiype[TerminalShapeType 7

r-

1 .+ ScrewThreadMinorDiameter EE

I
|
|
|
|
|
|
|
|
|
|
|
|
|
|
| 1o
|
|
|
|
I

type | TerminalShapeType, JEP30-D10:UnspecifiedValueSetType

diagram | ModifiedCorner EII

- ~ +

part 7 of iypz[ModifiedComerType !
9

.—-E ToeUp k

.1 TerminalShape - G, G5,
ifype[TerminaishapeType ]
: | 1. _ | Shoulder -

G5, 1, U, PS5, PP, PN, TS, U

coocooooooooooooooodoooooooooogoooa

| | Neck |
type|MeckType

| | Dambar |
type| DambarType

| | Kinked ]
type|KinkedType

PE, TK, WK

|

|

|

|

|

|

|

|
|
type|ConfigurableShoulderType |
|

|

|

|

|

|

|

|

|

type | TerminalShapeType, ModifiedCornerType, JEP30-D10:EmptyType, ConfigurableShoulderType, NeckType,

DambarType, KinkedType.
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5.14.1.7 Terminal Shape (cont’'d)
diagram Rectangle 5
part 8 of t |:ur|ReferenceRectangleT}'pE

RoundedRectangle 5
1 |J-|ReferenceRoundedRectangleType

ModifiedRectangle 3
t |:|—|ReferenceModlfledRectangleTypE

Circle &
type | ReferenceClrcleT}.ﬂpe

1 TerminalShape D-5hape
El—|-.—-EI- i
't¢|_3 [TermlnalShapeT_j.rpe . - t |J-—|Referer1ceD ShapeType

Double-D &
t |J—|ReferenceDnuble DType

R D

MickeyMouseEars H
type | ReferenceTerminalContourType T

i RegularPolygon &
i t,'|:ue|Regu|arPolygonType"

| | Segment 5
type|SegmentType

Para-truncatedCircle ot

: &
—@3— 1 '|J-5|F‘ara-truncatedCircleT].rpe

ConvexS 3
type | Convex5-ShapeType

IsoscelesTrapezoid L
type | IspscelesTrapezoidType T

Contour &
type | ReferenceTerminalContourType T

type | TerminalShapeType, ReferenceRectangleType, ReferenceRoundedRectangleType,
ReferenceModifiedRectangleType, ReferenceCircleType, ReferenceD-ShapeType, ReferenceDouble-DType,

ReferenceTerminalContourType, RegularPolygonType, SegmentType, Para-truncatedCircleType,

ConvexS-ShapeType, IsoscelesTrapezoidType, ReferenceTerminalContourType.
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5.14.1.7 Terminal Shape (cont’'d)

diagram

part 9 of | o T arminalshapeType © | Pe—ner | 0 4 PO |
9 i Castellation-Array & |

| | TerminalVoid-Array . |

F
1
1
'
1
1
1

i : IgnoreForLandPattern

+ LR
CoE
=
[=]
=3
1
I=
=
=1
=
1—
=
=]
'

type | TerminalVoid-ArrayType |

“ype JEP30-D10:Empty Type

type | TerminalShapeType, Castellation-ArrayType, TerminalVoid-ArrayType, JEP30-D10:EmptyType,

JEP30-D10:UnspecifiedValueSetType.
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Table 4 shows an array of dimensions that are applicable to this terminal:

Table 4 - Ball Dimensions

Schema

Applicable Shapes to capture

Ball Types - Schema Types
Labels yp Terminal Soldermask Pad yp
Shape Opening Shape
Rectangle All NSMD SMD ReferenceRectangleType
Bump SMD, NSMD | SMD, NSMD SMD,
Rounded NSMD
- ReferenceRoundedRectangleType
Rectangle Collapsing,
. NSMD SMD
Non-Collapsing
Modified ifi
R All NSMD SMD ReferenceModifiedRectangleType
ectangle
) SMD, )
Circle All SMD, NSMD SMD, NSMD NSMD ReferenceCircleType
Double-D All NSMD SMD ReferenceDouble-DType
Regular SMD,
Polygon All SMD, NSMD SMD, NSMD NSMD ReferenceRegularPolygonType
Contour Bump NSMD SMD ReferenceTerminalContourType
. . JEP30-D10:
Terminal Height Al SMD, NSMD na na UnspecifiedDimensionalValueSetType
Non-Collapsing Al SMD, NSMD n/a nla JEP30-D10:UnspecifiedValueSetType

Terminal Height

The definition of each shape is outlined in Annex A (informative) Shape Definitions &

Dimensions.

The Terminal shapes is mandatory for all combinations
of Ball types. The solderable surface of the terminal to
the package may be defined by an opening in the
soldermask resist layer as defined in Figure 1 — Solder
Mask Defined Pad. For this type of SMD Pad, the
Soldermask Opening shape is mandatory while the Pad
shape is optional.

of

Figure 1 - Solder Mask Defined Pad

Alternatively, the solderable surface of the terminal to
the package may be defined by the size of the metalized pad as defined in Figure 2 —Non
Solder Mask Defined Pad. For this type of NSMD Pad, the
Soldermask Opening shape is optional while the Pad shape

is mandatory.

The preferred method of capturing ball dimensions is via the
BallTerminalShapeType as shown in diagram 1.3 of 9.
Information as specified in diagrams 1, 1.1, 1.2 and 1.3 are

applicable for Ball terminals.

)

|

(]

Figure 2 - Non Solder Mask
Defined Pad
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5.14.1.7.2 C-bend
Table 5 shows an array of dimensions that are applicable to this terminal.

Table 5 - C-bend Dimensions

Schema Labels Symbol Schema Types Data Requirements

Length L JEP30-D10:DimensionalValueSetType Mandatory _ but .can be de-rlved
by other dimensions provided

PackggeEdge-to-end-of- 11 JEP30-D10:ValueSetType Mandatory - but Fan be dgrlved
Terminal by other dimensions provided

) JEP30-
Width b D10:UnspecifiedDimensionalValueSetType Mandatory

. . JEP30- .

TerminalHeight A3 D10:UnspecifiedDimensionalValueSetType Optional
TerminalThickness c JEP30-D10:UnspecifiedValueSetType Mandatory
RadiusTop R1 JEP30-D10:UnspecifiedValueSetType Optional
RadiusBottom R2 JEP30-D10:UnspecifiedValueSetType Optional
SeatingAngle o1 JEP30-D10:UnspecifiedValueSetType Optional
RiseAngle o2 JEP30-D10:UnspecifiedValueSetType Optional
PlatingThickness p JEP30-D10:UnspecifiedValueSetType Mandatory

The definition of each shape is outlined in Annex A (informative) Shape Definitions &
Dimensions

5.14.1.7.3 Lug
Table 6 shows an array of dimensions that are applicable to this terminal.

Table 6 - Lug Dimensions

Schema Labels Symbol Schema Types Data Requirements
) . JEP30-
TerminalHeight A3 D10:UnspecifiedDimensionalValueSetType Mandatory
TerminallnsertionHeight JEP30-D10:UnspecifiedValueSetType Mandatory
Shoulder ConfigurableShoulderType Optional

In addition to this table of dimensions, any one of the 2D shapes as defined in diagram 2 of X in
this section. The definition of each shape is outlined in Annex A (informative) Shape Definitions
& Dimensions.
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5.14.1.7.4 Flat
Table 7 shows an array of dimensions that are applicable to this terminal.

Table 7 - Flat Terminal Type Dimensions

One of the following 2D shapes is applicable to this Terminal type

Rectangle Y Y Y Y Y ReferenceRectangleType
RoundedRectangle Y Y Y ReferenceRoundedRectangleType
ModifiedRectangle Y Y Y Y Y ReferenceModifiedRectangleType
D-Shape Y ReferenceD-ShapeType

Double-D Y Y Y ReferenceDouble-DType

The dimensions below are mandatory if applicable

. . JEP30-D10:
Terminal Height Y UnspecifiedDimensionalValueSetType
TerminalThickness Y Y Y Y Y JEP30-D10:UnspecifiedValueSetType
ExposedTerminalThickness Opt Opt Opt Opt JEP30-D10:UnspecifiedValueSetType
PackageEdge-to-End-of- i .
Terminal Y Y Y Y Y JEP30-D10:ValueSetType
PlatingThickness Y Y Y Y Y JEP30-D10:UnspecifiedValueSetType
TerminalVoid-Array Y Y TerminalVoid-ArrayType

The definition of each shape is outlined in Annex A (informative) Shape Definitions &
Dimensions.
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5.14.1.7.5 Gull-wing
Table 8 shows an array of dimensions that are applicable to this terminal.

Table 8 - Gull-wing Dimensions

Schema Labels Symbol Schema Types Data Requirements
Length L JEP30-D10:DimensionalValueSetType Mangﬂg:%;ﬂ%‘:]tsicggsb;gﬁz\ézd by
?:f;"i"r?;'zdge'm'e”d"’f' L1 JEP30-D10:ValueSetType Ma“gf‘;g:’é;ﬂiﬁ;g:sb;g\ﬁg‘ézd by
Width b éligi?r;specified DimensionalValueSetType Mandatory
ModifiedCorner ImpactedCornerType Optional
Contour ReferenceTerminalContourType Optional
TerminalHeight A3 ‘I]D?.g:st‘(l)r;specified DimensionalValueSetType Optional
TerminalThickness c JEP30-D10:UnspecifiedValueSetType Mandatory
RadiusTop R1 JEP30-D10:UnspecifiedValueSetType Optional
RadiusBottom R2 JEP30-D10:UnspecifiedValueSetType Optional
SeatingAngle 1 JEP30-D10:UnspecifiedValueSetType Optional
RiseAngle ®2 JEP30-D10:UnspecifiedValueSetType Optional
PlatingThickness p JEP30-D10:UnspecifiedValueSetType Mandatory

One of the following two elements is applicable to this Terminal type
ToeUp JEP30-D10:EmptyType If omitted, and seating angle is

specified, then the default is
ToeDown JEP30-D10:EmptyType ToeDown.
One of the following elements is applicable if there is a Shoulder or Neck on this Gull-wing

Shoulder ConfigurableShoulderType Optional
Neck NeckType Optional

If the Gull-wing has a Dambar, then the following element is Optional
Dambar DambarType Optional

Shoulder and Kinked are described in sections 4.15.1.5.15 Shoulder and 4.15.1.5.16 Kinked
below, since they are applicable to other terminals.
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5.14.1.7.5.1 Modified Corner

path

PartModel/PackageSection/Package-Array/Package/TerminalGroups/TerminalGroup-
Array/TerminalGroup/TerminalShape/ModifiedCorner

diagram

| ModifiedCornerType

| ImpactedTerminal o
| T.:ellmpactedTelm'lnal'l’:,rpeL

| 1 Apply-to-all-Terminals

Impact-to-TerminalGroup [%I—\-E:El»i ttype| Apply-to-all-TerminalsType ¢ |
type|Impact-to-TerminelGroupType E._: Symmetry |

| ‘ShapelmpactedCorner i |

'..;:a||mpacted€c>rnerT:,rpe"
L - - - J

type | ModifiedCornerType, ImpactedTerminalType, TerminalCenterType, Impact-to-TerminalGroupType,

Apply-to-all-TerminalsType, SymmetryType, ImpactedCornerType, CornerType.
5.14.1.7.5.1.1 Impacted Terminal

path | PartModel/PackageSection/Package-Array/Package/TerminalGroups/TerminalGroup-

Array/TerminalGroup/TerminalShape/ModifiedCorner/ImpactedTerminal
disgrem —— |

xs:decimal
B

|ty pelxsidecimal

_| TerminalCenter

[ty pefxsidecimal

Center H
type]JEP30-D10:PointXYType |
= Angle
xs:inte er

|
|
|
|
|
| type|TerminalCenterType
|
|
|
|
|

ERGWTETI‘IIiM“IHIE’x
type |JEP30—D10:MinIntegerOfOneT}rpe
minlncl/maxincl|1 [

|

|

| IEC«Ium nTerminallndex

I type |JEP30—D10:MinlnltegerOfOneT}rpe
|

|

|

minln-.'l-ma::ln-:l|1

F PolarTerminallndex

—type [JEP30-D10:MinInteger0fOneType
minln-:l-maxln-:l|‘| |

type

ImpactedTerminalType, TerminalCenterType, JEP30-D10:PointXYType, JEP30-D10:MinIntegerOfOneType.
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5.14.1.7.5.1.2 Impact —to — Terminal Group
path | PartModel/PackageSection/Package-Array/Package/TerminalGroups/TerminalGroup-
Array/TerminalGroup/TerminalShape/ModifiedCorner/Impact-to-TerminalGroup
diagram T T T T T T T T T T T
| Impact-to-TerminalGroupType
Impact-to-TerminalGroup L |
type | Impact-te-TerminzlGroupType
- - - _
type | Impact-to-TerminalGroupType, Apply-to-all-TerminalsType, SymmetryType, SymmetryRotationType,
ReflectionType,
5.14.1.7.5.1.2.1 Apply —to —all - Terminals
path | PartModel/PackageSection/Package-Array/Package/TerminalGroups/TerminalGroup-
Array/TerminalGroup/TerminalShape/ModifiedCorner/ShapelmpactedCorner
dlagram i?pply-tc-ill-'erminals'ype |
| iT_.p__s_dITw_ 7| |
| Row |
type[JEPID-DIO-Empty Type ||
| StandardArray Column | |
| -..;:-:|CGrnerImpad-tG-StandardArra';,rT],rpe '..;:a|JEP3fJ-D1'D:Empt\_,rT}rpe |
| Grid | |
__________________________ type[JEP30-DICEmptyType |
K Apply-tn-all-Termina-ls L | TENE e I |
:ype] Apply-to-al-TerminzlsType |
CircularArray |
| type] JEPIO-DAOEmpty Type
| RandomArray |
o] JEP30-DI0Empry Type |
| e
type | Apply-to-all-TerminalsType, Cornerlmpact-to-StandardArrayType, JEP30-D10:EmptyType.
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5.14.1.7.5.1.2.2 Rotation
path | PartModel/PackageSection/Package-Array/Package/TerminalGroups/TerminalGroup-
Array/TerminalGroup/TerminalShape/ModifiedCorner/Impact-to-TerminalGroup/Symmetry/Rotation
diagram e
| SymmetryRotationType
| = n-Fold
XE'II'I =ger
| [ |

SymmetryRotationAxisType

type | SyrmetryRotstionAxisTy

|
_i Rotation E]'I'E:E'_ | :
type] SymmetyRotationType | RotationAxis %]l@} Ll
=] |
|

|
|
|
I | SymmetryRotationCenterType
|
|
|

_——— — — — —
| TerminalCenter :
type]JEPI0-DI0EmptyType
e . H{< 8 )
..;-.|5';,rrnme‘tr:,rR{>tat|ﬂnCenterT:,rpe Pac BodyCenter |
| type]JEPI0-DI0EmptyType |
.- - - __ __
.- - ===

type | SymmetryRotationType, SymmetryRotationAxisType, SymmetryRotationCenterType,

JEP30-D10:EmptyType.

5.14.1.7.5.1.2.3 Reflection

path | PartModel/PackageSection/Package-Array/Package/TerminalGroups/TerminalGroup-
Array/TerminalGroup/TerminalShape/ModifiedCorner/Impact-to-TerminalGroup/Symmetry/Reflection

diagram - - "—"""—F"FFFFFF— —/
ReflectionType

—
ReflectionAxisType

MirrorPlane L
type| ReflectionfodsType

| ReflectioninversionCenterType

| TerminalCenter

| |
| iy - o= JEPI-DIOEmpyType| |
| ) 'ml! gﬁmm l_n;ff_rﬁjcm‘;qn_ter_T ype PackageBadyCenter |
| |

type | JEP30-DI0Empty Type

type | ReflectionType, ReflectionAxisType, JEP30-D10:EmptyType, ReflectioninversionCenterType.
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5.14.1.7.5.1.3 Shape Impacted Corner

path | PartModel/PackageSection/Package-Array/Package/TerminalGroups/TerminalGroup-
Array/TerminalGroup/TerminalShape/ModifiedCorner/ShapelmpactedCorner

diagam |  —_———— — — — —
ImpactedCornerType |
________ 11

ChamferedCorner &
type |Cha mferedCorneType ]

RectangularlnCorner o’

type | RectangularinCornerType 7

LI

&
type |C{>n\rexC{>rnerT:.rpe

ConcaveCorner &
type |C{>ncave€{:—rnerT:,rpe ]

| | CornerArc 4
type | ComerArcType

ConvexiCorner . |

ShapelmpactedCorner | ERE
type | ImpactedCornerType | -

type | ImpactedCornerType, CornerType, ChamferedCornerType, RectangularinCornerType, ConvexCornerType,
ConcaveCornerType, CornerArcType.
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path

PartModel/PackageSection/Package-Array/Package/TerminalGroups/TerminalGroup-
Array/TerminalGroup/TerminalShape/ModifiedCorner/ShapelmpactedCorner/NE

PartModel/PackageSection/Package-Array/Package/TerminalGroups/TerminalGroup-
Array/TerminalGroup/TerminalShape/ModifiedCorner/ShapelmpactedCorner/SE

PartModel/PackageSection/Package-Array/Package/TerminalGroups/TerminalGroup-
Array/TerminalGroup/TerminalShape/ModifiedCorner/ShapelmpactedCorner/SW

PartModel/PackageSection/Package-Array/Package/TerminalGroups/TerminalGroup-
Array/TerminalGroup/TerminalShape/ModifiedCorner/ShapelmpactedCorner/NW

diagram

ChamferedCornerType

DX

ChamferedCorner

SRS
type |€hamfered€c>rnerT‘;,rpe -

oY

|
type |JEP3§J- DidUnspecifiedValueSetType & |
|

-2 [ JEP30-D10:UnspecifiedValueSetType ]

]

RectangularinCorner

B REEg=
ty :-:|Rectangularln<:{>rnerT:,rpe -

RectangularinCornerType

DX

type| JEP30- D10 UnspecifiedValueSetType |

DY

i
type| JEP30-DI0-UnspecifiedValueSetType |

ConvexCornerType ]

Radius |

ConvexCorner

[+
type |JEPEO-D10:Unspec'rﬁed\"alueEe‘lT}rpe |

type |£{}n\re:d:c>rnerT:.rpe T

i3 -

'
'
[

i ConvexCornerCenter _;_ |

ConcavelornerType

Radius |

ConcaveCorner

£

type |C{}nca\re€{}rnerT:,rpe T

B
ty -:-:|JEP3‘D-DI‘D:UnspE:iﬁEdVaIueS-EtT},rpe |

| ComerhreTyoe |

Radius1

&
type |JEP3'!J- D1lUnspecifiedValueSetType

Radius2

I;
type]JEP30-DIUnspeciiedValueSetType |

MNeck

[
type|JEP30-D-UnspecifiedVslueSetType |

L
i}

type

ImpactedCornerType, CornerType, ChamferedCornerType, RectangularinCornerType, ConvexCornerType,

ConcaveCornerType, CornerArcType.
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5.14.1.75.2 Reference Terminal Contour Type
path | PartModel/PackageSection/Package-Array/Package/TerminalGroups/TerminalGroup-
Array/TerminalGroup/TerminalShape/Contour
diagram { o T i
’_OutlineReferenceType -: |
TerminalCenter | |
type[JEP30-D10:Empty Type | |
Contour |
T - — . PackageBodyCenter
type|ReferenceTerminal ContourType QutlineReference t-.'r:e|JEP30—D10:EmptyType | |
B | E t-.'[:e|Out|ineRe‘FerenceT}rpe | |
| ; Outline-Array o] |
| : type| Qutline-Array Type | |
e |
type | ReferenceTerminalContourType, ContourToleranceType, OutlineReferenceType, JEP30-D10:EmptyType,
Outline-ArrayType, ImpactedTerminalType, Impact-to-TerminalGroupType.
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path | PartModel/PackageSection/Package-Array/Package/TerminalGroups/TerminalGroup-
Array/TerminalGroup/TerminalShape/Neck
diagram _— Y — — —— — —— —— —— — —
mck'ype |
e
| + 11ype | JEP30-D10UnspecifiedDimensionalValueSetType | |
| E |Ne-:l-:'ra|15itic|1'5-'pe —i |
| E Tapered | |
Meck | — ! NeckTransition -..:e|NeckTaperTrans'rtk:-nT:.rpe |
type | MeckType | - |N P ——— |
= | : type | NeckTransitionTy pe RightAngled & |
i -..;:ElR'rghthngledNeckTrans'rﬁanT:,rpeL | |
| :__E Configuration E‘ |
ity | NeckConfigurationType
| mEEEEm
type | NeckType, JEP30-D10:UnspecifiedDimensionalValueSetType, NeckTransitionType,
NeckTaperTransitionType, RightAngledNeckTransitionType, ShoulderConfigurationType
5.14.1.7.5.3.1 Neck Transition
path | PartModel/PackageSection/Package-Array/Package/TerminalGroups/TerminalGroup-
Array/TerminalGroup/TerminalShape/Neck/NeckTransition
diagram T T T T T T 7]

Tapered -+

MeckTransition

type | NeckTransitionType

RightAngled &
type | RightAngledMeckTransiticnType ]

|
type | NeckTaperTransitionType & |
|
|

type

ShoulderTransitionType, ShoulderTaperTransitionType, RightAngledShoulderTransitionType.
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5.14.1.75.3.1.1 Tapered
path | PartModel/PackageSection/Package-Array/Package/TerminalGroups/TerminalGroup-
Array/TerminalGroup/TerminalShape/Neck/NeckTransition/Tapered
diagram
JTapered
|'..'_'—Z|NE'EkTEpErTIEI";i‘liGI"T"pE‘
type | NeckTaperTransitionType, JEP30-D10:UnspecifiedValueSetType
5.14.1.7.5.3.1.2 Right Angled
path | PartModel/PackageSection/Package-Array/Package/TerminalGroups/TerminalGroup-
Array/TerminalGroup/TerminalShape/Neck/NeckTransition/RightAngled
diagram

RightAngled
type | RightAngledMeckTransition Type

type

RightAngledNeckTransitionType, JEP30-D10:UnspecifiedValueSetType
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path

PartModel/PackageSection/Package-Array/Package/TerminalGroups/TerminalGroup-
Array/TerminalGroup/TerminalShape/Neck/Configuration

diagram

! Configuration |

Imerard

typz| JEP30-DI0-EmpryType

Centered

type| JEP30-DABEmptyType

Outward

type| JEPIO-DABEmpty Type

type

NeckConfigurationType, JEP30-D10:EmptyType, NeckOffsetType, JEP30-D10:UnspecifiedValueSetType
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5.14.1.7.5.4

Dambar

path | PartModel/PackageSection/Package-Array/Package/TerminalGroups/TerminalGroup-

Array/TerminalGroup/TerminalShape/Dambar

diagram

e ———————
DambarProtrusionType ]

| O OV U VU VLU LUV UL UV VULV VRV IeIon "
'
'

DambarProtrusion

Protrusion 1 | . itype [JEP30-DOUnspecifiedValueSetType | |
type| DambarProtrusionType = ' Dambarwidth Tttt | |

I
Lot ]

i — . e |
Intrusion 1 |: yEs UEPI-DBUnspeciiedvalustetType |
type| DembarintrusionType = VT Dambarwidsth T ' |

v
L s

type | DambarType, DambarProtrusionType,

The definition of each shape is outlined in Annex A (informative) Shape Definitions &

Dimensions
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Post (Stud) Terminal
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Length Y JEP30-D10:DimensionalValueSetType Mandatory
PackageEdge-to-end-of- .
Terminal Y JEP30-D10:ValueSetType Mandatory
PackageEdge-to- . . .
TerminalKnee Y JEP30-D10:DimensionalValueSetType Optional
) JEP30-
Width Y Y D10:UnspecifiedDimensionalValueSetType Mandatory
) . JEP30-
TerminalHeight Y Y D10:UnspecifiedDimensionalValueSetType Mandatory
TerminalThickness Y Opt JEP30-D10:UnspecifiedValueSetType Mandatory
RadiusTop Y JEP30-D10:UnspecifiedValueSetType Optional
RiseAngle Y JEP30-D10:UnspecifiedValueSetType Optional
TerminalPostWidth Y JEP30-D10:UnspecifiedValueSetType Optional
TerminalPostThickness Y JEP30-D10:UnspecifiedValueSetType Optional
TerminalFootThickness Y JEP30-D10:UnspecifiedValueSetType Optional
PlatingThickness Y Y JEP30-D10:UnspecifiedValueSetType Mandatory

The definition of each shape is outlined

Dimensions.

in Annex A (informative) Shape Definitions &
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5.14.1.7.7 J-bend
Table 10 shows an array of dimensions that are applicable to this terminal.

Table 10 - J-bend Dimensions

Schema Labels Symbol Schema Types Data Requirements
Length L JEP30-D10:DimensionalValueSetType Mb?/ngﬁ]tgrr{j;nt;l:]ts?ggsb;rg\ig\ézd
Tormimal | L1 | 9EPSODIVaeSerType "oy other dmensions provided
width b élig:chJ)r;specifiedDimensionalValueSetType Mandatory
TerminalHeight A3 élig:chJ)r;specifiedDimensionalValueSetType Optional
TerminalBendHeight JEP30-D10:UnspecifiedValueSetType Optional
TerminalThickness c JEP30-D10:UnspecifiedValueSetType Mandatory
RadiusTop R1 JEP30-D10:UnspecifiedValueSetType Optional
RadiusBottom R2 JEP30-D10:UnspecifiedValueSetType Optional
RiseAngle ®2 JEP30-D10:UnspecifiedValueSetType Optional
PlatingThickness p JEP30-D10:UnspecifiedValueSetType Mandatory

If the Terminal has a Shoulder, then the following elements is applicable.
Shoulder ConfigurableShoulderType Optional

The definition of each shape is outlined in Annex A (informative) Shape Definitions &
Dimensions.
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Table 11 shows an array of dimensions that are applicable to this terminal.

Table 11 - L-bend Dimensions

Length Y Y Y JEP30-D10:DimensionalValueSetType
?:fnﬁ?r?;Edge'tO'E“d'Of' Opt Y Y | JEP30-D10:ValueSetType

Width Y Y Y ‘I]DEE:SS;ISpecifiedDimensionaIVaIueSetType
Terminal Height Y Y Y ‘L]Jizgg-cli)f}g(:iDimensionaIVaIueSetType
TerminalThickness Opt Opt Y JEP30-D10:UnspecifiedValueSetType
ExposedTerminalThickness Y Y JEP30-D10:UnspecifiedValueSetType
RadiusBottom Y Y JEP30-D10:UnspecifiedValueSetType
RadiusinsideBottom Y JEP30-D10:UnspecifiedValueSetType
RadiusOutsideBottom Y JEP30-D10:UnspecifiedValueSetType
SeatingAngle Y Y Y JEP30-D10:UnspecifiedValueSetType
PlatingThickness Y Y Y JEP30-D10:UnspecifiedValueSetType

The definition of each shape is outlined

Dimensions.

in Annex A (informative) Shape Definitions &
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5.14.1.7.9 Column Types

Table 12 shows an array of dimensions that are applicable to this terminal:
Table 12 - Column Type Dimensions

Applicable Shapes to capture
Schema Labels el f Schema Types
Types Terminal | Soldermask Pad yp
Shape Opening Shape
Rectangle All NSMD SMD ReferenceRectangleType
SMD,
Rounded Rectangle All NSMD NSMD ReferenceRoundedRectangleType
Modified Rectangle All NSMD SMD ReferenceModifiedRectangleType
. SMD, SMD, .
Circle All NSMD SMD, NSMD NSMD ReferenceCircleType
Double-D All NSMD SMD ReferenceDouble-DType
Contour All NSMD SMD ReferenceTerminalContourType
; : SMD, JEP30-D10:
Terminal Height Al NSMD na na UnspecifiedDimensionalValueSetType
UpperSide-of-Column Column Y UpperSide-of-ColumnShapeType
LowerSide-of-Column Column Y LowerSide-of-ColumnShapeType

All Column variations have only a circular terminal shape, even if mounted on the package via a
SMD or a NSMD pad. The definition of each shape is outlined in Annex A (informative) Shape
Definitions & Dimensions.

When Column has an no extended terminal code, then the Terminal shape dimensions should
be classified for either the LowerSide-of-Column and/or the UpperSide-of-Column. If both ends
of the terminal are different (i.e., Column is tapered), then two entries are required to capture
both shape dimensions. The LowerSide-of-Column terminal shape is mandatory, whereas the
UpperSide-of-Column terminal shape dimensions are optional. If the column is not tapered, then
both of these flags are set for the same dimension captured.

When the Column has an extended terminal code to denote Ribbon Wrap, then the element
RibbonThickness, RibbonHeight, RibbonPitch are applicable. These elements have an
UnspecifiedValueSetType and are optional. The Number-ot-Turns in the helix can also be
captured in addition to the Direction-of-Helix as in LeftSpiral or RightSpiral.

When the Column has an extended terminal code to denote Microspring, then the element
SpringConstant, WireDiameter and SpringLengthFreeLoad are applicable. The WireDiameter
element has an UnspecifiedValueSetType and is optional. The SpringLengthFreelLoad element
has an DimensionalValueSetType and is mandatory. When the Column has an extended
terminal code to denote Copper Coated Solder Column, then the element CopperThickness is
applicable. This has an UnspecifiedValueSetType and is optional. An additional entry is required
to capture the Core shape dimensions.

The preferred method of capturing Column dimensions is via the ColumnTerminalShapeType as
shown in diagram 1.4 of 9, coupled with diagrams 1, 1.1, and 1.2 similar to Ball terminals.
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5.14.1.7.10  Surface-terminal
Table 13 shows an array of dimensions that are applicable to this terminal.

Table 13 - Surface-terminal Dimensions

One of the following 2D shapes is applicable to this Terminal type

Rectangle Y Y Y Y Y ReferenceRectangleType
RoundedRectangle Y Y Y ReferenceRoundedRectangleType
ModifiedRectangle Y Y Y Y Y ReferenceModifiedRectangleType
Circle Y Y Y ReferenceCircleType

D-Shape Y Y ReferenceD-ShapeType

Double-D Y Y Y ReferenceDouble-DType
MickeyMouseEars Y ReferenceTerminalContourType
RegularPolygon Y Y Y RegularPolygonType

Segment Y SegmentType
Para-truncatedCircle Y Y Y

Contour Y Y Y Y Y ReferenceTerminalContourType

The elements below are mandatory if applicable

ExposedTerminalThickness Y Y Y Y Y JEP30-D10:UnspecifiedValueSetType

JEP30-D10:

Terminal Height Y Y Y UnspecifiedDimensionalValueSetType

TerminalVoid-Array Y Y TerminalVoid-ArrayType

The elements below are optional if applicable

CircularCastellation Y Y CircularCastellationType
TriangularCastellation Y Y TriangularCastellationType
ChamferredRectangleCastellation Y Y ChamferredRectangleCastellationType
RoundedRectangleCastellation Y Y RoundedRectangleCastellationType

The definition of each shape is outlined in Annex A (informative) Shape Definitions &
Dimensions.
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5.14.1.7.11 Pin

Table 14. shows an array of dimensions that are applicable to this terminal.

Table 14 - Pin Dimensions

TerminallnsertionHeight Y Y Y Y JEP30-D10:UnspecifiedValueSetType
Diameter Y Y Y Y JEP30-D10: DimensionalValueSetType
Wwidth Y Y Y Y \I]DES?Sr-lspecifiedDimensionaIVaIueSetType
TerminalThickness Y Y Y Y JEP30-D10:UnspecifiedValueSetType
TerminalHeight Y Y Y Y \I]DES?Sr-lspecifiedDimensionaIVaIueSetType
PlatingThickness Y Y Y Y JEP30-D10:UnspecifiedValueSetType
Contour Y Y Y Y ReferenceTerminalContourType

Kinked Y KinkedType

Shoulder Y Y ConfigurableShoulderType
SwageFasteningPin SwageFasteningPinType
TerminalEndShape Y Y Y Y TerminalEndShapeType
TerminalPostWidth JEP30-D10:UnspecifiedValueSetType
TerminalPostThickness JEP30-D10:UnspecifiedValueSetType
The definition of each shape is outlined in Annex A (informative) Shape Definitions &

Dimensions.
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5.14.1.7.11.1 Swage Fastening Pin

path | PartModel/PackageSection/Package-Array/Package/TerminalGroups/TerminalGroup-
Array/TerminalGroup/TerminalShape/SwageFasteningPin

diagram —_—

|

|

|

|

|

|
SwageFasteningPin @_' TerminalBaseDiameter E;'l
t--'pe|5wageFasteningPinT3rpe | ;t_-,jj-‘:LJEPE'I}-DH}:DimensionalValueSetTgpe ]

|

|

|

|

|

|

|| TailStyle =
type | SwageFasteningPinTailstyleType ]

type | SwageFasteningPinType, JEP30-D10:DimensionalValueSetType, SwageFasteningPinTailStyleType,

5.14.1.7.11.1.1 Tail Style

path | PartModel/PackageSection/Package-Array/Package/TerminalGroups/TerminalGroup-
Array/TerminalGroup/TerminalShape/SwageFasteningPin/TailStyle

diagram I——————————————|
SwageFasteningPinTailStyleType

Slotted |
t;,-'|:l-':|SWEQEFEStEHiﬂgPiﬂ5|UttEdTEi|5t}l‘|ET}l‘pE ] |

1l
L)

| TailStyle
type | SwageFasteningPinT ailstyleType

Turret =
type| SwageFasteningPinTurretT ailstyleType |

type | SwageFasteningPinTailStyleType, SwageFasteningPinSlottedTailStyleType,

SwageFasteningPinTurretTailStyleType
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5.14.1.7.11.1.1.1 Slotted

path | PartModel/PackageSection/Package-Array/Package/TerminalGroups/TerminalGroup-
Array/TerminalGroup/TerminalShape/SwageFasteningPin/TailStyle/Slotted
diagram e
| SwageFasteningPinSlottedTailStyleType |
| " Number-of-SlotPosts | |
| ypelysinteger : |
| L | SlotWidth o |
| Slotted [%l@a' itype|JEP30-D10:DimensionalValueSetType |
t;_-lje|SwageFastemngF'lnSIottedTalISt}rleType | r-i SlotLength ] |
| i itype|JEP30-D10:DimensionalValueSetType |
| ! ! SlotHeight EI |
| itype|JEP30-D10:DimensionalValueSetType |
type | SwageFasteningPinSlottedTailStyleType, JEP30-D10:DimensionalValueSetType.

5.14.1.7.11.1.1.2 Turret

path | PartModel/PackageSection/Package-Array/Package/TerminalGroups/TerminalGroup-
Array/TerminalGroup/TerminalShape/SwageFasteningPin/TailStyle/Turret
diagram e |

|
| |
|
| H _ TurretDiameter : |
| |
|
|
|

| Turret #@;_E TurretThickness !%I
t--'|J-':|5wageFasteningPinTurretTaiIStyIEType Et_-,jjeLJEPSi}-Dﬂ}:DimensinnalVaIueSetTgpe ]

type

SwageFasteningPinTurretTailStyleType, JEP30-D10:DimensionalValueSetType.
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5.14.1.7.12 Wraparound
Table 15 shows an array of dimensions that are applicable to this terminal.

Table 15 - Wraparound Dimensions

One of the following 2D shapes is applicable to this Terminal type

Rectangle Y Y Y Y Y Y Y ReferenceRectangleType
ModifiedRectangle Y Y Y Y Y Y ReferenceModifiedRectangleType
Contour Y Y Y Y Y Y ReferenceTerminalContourType

The elements below are mandatory if applicable

ExposedTerminalThickness Y Y Y Y Y Y Y JEP30-D10:UnspecifiedValueSetType

JEP30-D10:

Terminal Height Y Y Y Y Y Y Y UnspecifiedDimensionalValueSetType

The elements below are optional if applicable

CircularCastellation Y Y Y CircularCastellationType
TriangularCastellation Y Y Y TriangularCastellationType
ChamferredRectangleCastellation Y Y Y ChamferredRectangleCastellationType
RoundedRectangleCastellation Y Y Y RoundedRectangleCastellationType

The definition of each shape is outlined in Annex A (informative) Shape Definitions &
Dimensions.
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5.14.1.7.13 S-bend Terminal

Table 16 shows an array of dimensions that are applicable to this terminal.

Table 16 - S-bend Dimensions

Length Y Y Y Y Y JEP30-D10:DimensionalValueSetType
PackageEdge-to-End-of- Y Y Y | JEP30-D10:ValueSetType

Wwidth Y Y Y Y Y ‘I]DES:SS;ISpecifiedDimensionaIVaIueSetType
Terminal Height Opt Opt Opt Opt Opt &Ezggc?f}gd DimensionalValueSetType
TerminalBendHeight Opt Opt | JEP30-D10:UnspecifiedValueSetType
TerminalThickness Y Y Y Y Y JEP30-D10:UnspecifiedValueSetType
RadiusTop Y Y Y Y Y JEP30-D10:UnspecifiedValueSetType
RadiusBottom Y Y Y Y Y JEP30-D10:UnspecifiedValueSetType
PlatingThickness Y Y Y Y Y JEP30-D10:UnspecifiedValueSetType

The definition of each shape is outlined in Annex A (informative) Shape Definitions &
Dimensions.
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Table 17 — Through - Hole Dimensions shows an array of dimensions that are applicable to this

terminal.

Table 17 - Through - Hole Dimensions

PackageEdge-to-TerminalKnee Y Y Y JEP30-D10: DimensionalValueSetType

Diameter Y Y Y JEP30-D10: DimensionalValueSetType

Width Y Y Y JEP30-D10:UnspecifiedDimensionalValueSetType
TerminalThickness Y Y Y JEP30-D10:UnspecifiedValueSetType
TerminalHeight Y Y Y JEP30-D10:UnspecifiedDimensionalValueSetType
TerminallnsertionHeight Y Y Y JEP30-D10:UnspecifiedValueSetType
Un-preppedTerminalLength Y Y Y JEP30-D10:UnspecifiedValueSetType

RadiusTop Y Y Y JEP30-D10:UnspecifiedValueSetType

RiseAngle Y Y Y JEP30-D10:UnspecifiedValueSetType
PlatingThickness Y Y Y JEP30-D10:UnspecifiedValueSetType
TerminalEndShape Y Y Y TerminalEndShapeType

Contour Y Y Y ReferenceTerminalContourType

Kinked Y KinkedType

Shoulder Y ConfigurableShoulderType

The definition of each shape
Dimensions

is outlined in Annex A (informative) Shape Definitions &
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5.14.1.7.15 J-inverted
Table 18 shows an array of dimensions that are applicable to this terminal.

Table 18 - J-inverted Dimensions

Schema Labels Symbol Schema Types Data Requirements
Length L JEP30-D10:DimensionalValueSetType Mb?/ngﬁ]tgrr{j;ntél:]ts?ggsb;rg\ig\ézd
Tormimal | L1 | 9EPSODIVaeSerType "oy other dmensions provided
i:ﬁ?ﬁ;iige?o' JEP30-D10:DimensionalValueSetType Optional
width b élig:chJ)r;specifiedDimensionalValueSetType Mandatory
TerminalHeight A3 ‘I]D?.g:gt‘(l)r;specifiedDimensionalVaIueSetType Optional
TerminalBendHeight JEP30-D10:UnspecifiedValueSetType Optional
TerminalThickness c JEP30-D10:UnspecifiedValueSetType Mandatory
RadiusTop R1 JEP30-D10:UnspecifiedValueSetType Optional
RadiusBottom R2 JEP30-D10:UnspecifiedValueSetType Optional
RiseAngle P2 JEP30-D10:UnspecifiedValueSetType Optional
PlatingThickness p JEP30-D10:UnspecifiedValueSetType Mandatory

If the Terminal has a Shoulder, then the following elements is applicable.
Shoulder ConfigurableShoulderType Optional

The definition of each shape is outlined in Annex A (informative) Shape Definitions &
Dimensions.
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5.14.1.7.16 Terminal Wire

Table 19 shows an array of dimensions that are applicable to this terminal.

Table 19 - Terminal Wire Dimensions

TerminallnsertionHeight Y Y Y Y JEP30-D10:UnspecifiedValueSetType
Diameter Y Y Y Y JEP30-D10: DimensionalValueSetType
WireGuage Y Y Y Y Y Y WireGuageType

. . JEP30-
TerminalHeight Y Y Y Y Y Y D10:UnspecifiedDimensionalValueSetType
TerminalThickness Y Y Y Y Y Y JEP30-D10:UnspecifiedValueSetType
PlatingThickness Y Y Y Y JEP30-D10:UnspecifiedValueSetType
Kinked Y KinkedType
Un- . Y JEP30-D10:UnspecifiedValueSetType
preppedTerminalLength
Contour Y Y Y Y Y Y ReferenceTerminalContourType
Rectangle Y Y Y Y Y Y ReferenceRectangleType
WireEndShape Y Y Y Y WireEndShapeType
TerminalEndShape Y Y Y Y TerminalEndShapeType

WireGuage is a numerical integer value between 10 and 40. The definition of each shape is
outlined in Annex A (informative) Shape Definitions & Dimensions.
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5.14.1.7.17 Screw

Table 20 shows an array of dimensions that are applicable to this terminal.

Table 20 - Screw Dimensions

Rectangle Y ReferenceRectangleType
RoundedRectangle Y ReferenceRoundedRectangleType
ModifiedRectangle Y ReferenceModifiedRectangleType
Circle Y Y ReferenceCircleType

Double-D Y ReferenceDouble-DType
ScrewHeadType Y Xs: string

ScrewHeadHeight Y JEP30-D10:UnspecifiedValueSetType
ScrewThreadLength Y JEP30-D10:UnspecifiedValueSetType
ScrewThreadPitch Y Y JEP30-D10:UnspecifiedValueSetType
ScrewThreadDepth Y Y JEP30-D10:UnspecifiedValueSetType
ScrewThreadMajorDiameter Y Y JEP30-D10:UnspecifiedValueSetType
ScrewThreadMinorDiameter Y Y JEP30-D10:UnspecifiedValueSetType
ScrewThreadPitchDiameter Y Y JEP30-D10:UnspecifiedValueSetType

The definition of each shape is outlined in Annex A (informative) Shape Definitions &
Dimensions.
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5.14.1.7.18 Shoulder
path | PartModel/PackageSection/Package-Array/Package/TerminalGroups/TerminalGroup-
Array/TerminalGroup/TerminalShape/Shoulder
diagram R R RS
ConfigurableShoulderType l

ShoulderWidth-at-Package M
type |JEP3'!."- DU nspecified DimensionalValueSetType ]

ShoulderWidth-at-Transition A
type |JEP3{)- DlUnspecified DimensionalValueSetType ]

—r—_-_— e — —
| ShoulderTransitionType

Tapered

Shoulder HF E)E‘ | |
= [ e T y type| ShoulderTaperTransitionTy
type|ConfiqurableShoulderType : .1 ShoulderTransition " = | pe i
- H ;:El§|1qu_k_:|gr_'l'[a_n_s'[t'}_{}_n_'l';rpg_, = RightAngled
: I
| type | RightAngledShoulderTransitionType ]

P5 TS,

type | ConfigurableShoulderType, JEP30-D10:UnspecifiedDimensionalValueSetType, ShoulderTransitionType,

ShoulderConfigurationType, JEP30-D10:EmptyType.

5.14.1.7.18.1 Shoulder Transition

path | PartModel/PackageSection/Package-Array/Package/TerminalGroups/TerminalGroup-
Array/TerminalGroup/TerminalShape/Shoulder/ShoulderTransition

diagram ———— e — — — —
| ShoulderTransitionType

Tapered 5
type | ShoulderTaperTranstionType ]

type | RightAngledShoulderTransition Ty pe i

|
|
RightAngled M |
|

type | ShoulderTransitionType, ShoulderTaperTransitionType, RightAngledShoulderTransitionType.
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5.14.1.7.18.1.1 Tapered

path | PartModel/PackageSection/Package-Array/Package/TerminalGroups/TerminalGroup-

Array/TerminalGroup/TerminalShape/Shoulder/ShoulderTransition/Tapered

diagram

_I Tapered
|tvpe[ShoulderTaperTransitionType

" ShoulderTaperAngle
YPE X5 Qe

End-of-Terminal-to-end-of-ShoulderTaperTransition

O:UnspecifiedValueSetType

E PackageEdge-to-start-of-ShoulderTaperTransition

ype]JEP30.D1

_E PackageEdge-to-end-of-ShoulderTaperTransition é‘
Ttype JEP30-D1

type | ShoulderTaperTransitionType, JEP30-D10:UnspecifiedValueSetType

5.14.1.7.18.1.2

Right Angled

path | PartModel/PackageSection/Package-Array/Package/TerminalGroups/TerminalGroup-

Array/TerminalGroup/TerminalShape/Shoulder/ShoulderTransition/RightAngled

diagram

_| RightAngled

type | Right&ngledShoulderTransitionType

type | RightAngledShoulderTransitionType, JEP30-D10:UnspecifiedValueSetType
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5.14.1.7.18.2  Configuration

path

PartModel/PackageSection/Package-Array/Package/TerminalGroups/TerminalGroup-
Array/TerminalGroup/TerminalShape/Shoulder/Configuration

diagram

Imward
type| JEPI0-DIOEmpty Type

Centered
type | JEPI0-DAOEmpty Type

type[JEP30-DI0Empty Type

|
|
|
|
Outward |
|
|
|
|
|

type

ShoulderConfigurationType, JEP30-D10:EmptyType, ShoulderOffsetType,
JEP30-D10:UnspecifiedValueSetType

5.14.1.7.18.3 TH - Shoulder Cutout

path

PartModel/PackageSection/Package-Array/Package/TerminalGroups/TerminalGroup-
Array/TerminalGroup/TerminalShape/Shoulder/TH-ShoulderCutout

diagram

l_________________________"
TH-ShoulderCutoutType

ype|JEP30-DA10:EmptyType

_I CutoutConfiguration
|t--‘|JE | CutoutConfigurationType

|type[JEP30-D10:EmptyType

Outw:

ard
type | JEP30-D10:EmptyType

........................... . | |type[JEP30-D10:EmptyType

! TH-ShoulderCutout R
ipe[TH-ShoulderCutoutType

1.2

type

TH-ShoulderCutoutType, CutoutConfigurationType, JEP30-D10:EmptyType,

JEP30-D10:UnspecifiedValueSetType.
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5.14.1.7.19 Kinked

path | PartModel/PackageSection/Package-Array/Package/TerminalGroups/TerminalGroup-
Array/TerminalGroup/TerminalShape/Kinked

diagram - — —

Kinked v DL I IMENsIanal alLE FLLRE i
1 =] =g
type |KinkedType = e f |
. +

PH, TK |

type | KinkedType, JEP30-D10:DimensionalValueSetType,

The definition of each shape is outlined in Annex A (informative) Shape Definitions &
Dimensions

5.14.1.7.20 Terminal End Shape

path | PartModel/PackageSection/Package-Array/Package/TerminalGroups/TerminalGroup-
Array/TerminalGroup/TerminalShape/TerminalEndShape

diagram - -
g qrminalEndShapeType

| :
:
:
i g
: g
| T
'
T
| :
:

L _i TaperedTerminalEndShape E]_E'_:E“

type | TerminalEndShapeType, TaperedTerminalEndShapeType, JEP30-D10:UnspecifiedValueSetType,
JEP30-D10:EmptyType.




JEDEC Publication No. 30-P100G
Page 117

5.14.1.7.21 Terminal Shape versus Dimensions

Table 21 — Terminal Shape versus Dimensions shows an array of dimensions that are
captured below each shape listed above:

Table 21 - Terminal Shape versus Dimensions

Rectangle Y Y Y

Rectangle with
Shoulder
Rounded
Rectangle
Modified
Rectangle
Modified

Rectangle with Y Y Y Y Y
Shoulder

Circle Y

Circle with
Shoulder

D-Shape Y Y

Double-D

Regular Polygon

<|=<|=<|=<
<
-<

Segment Y Y
Para-t_runcated v v v
Circle
Concave Y Y Y
Concave D-
Shape Y Y Y
Isosceles
Trapezoid Y Y Y Y
Contour Y

The definition of each shape is outlined in Annex A (informative) Shape Dimensions.
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5.14.1.7.22  Castellation - Array

path | PartModel/PackageSection/Package-Array/Package/TerminalGroups/TerminalGroup-
Array/TerminalGroup/TerminalShape/Castellation-Array
diagram [Costelation ArmyType T T T T T T T T T T T T T T T T T

CastellationLocation
type| CastellationLocationType

RandomArray

CastellationRandomArray Type

CircularCastellation
|t e[ CircularCastellationType

[Gomotation 1.

ChamferedRectangleCastellation i
|tvpe] ChamferedRectangleCastellationType

ctangleC i i
|tvpe|ReundedRectangleCastellationType

TriangularCastellation
|ty e[ TriangularCastellationType

StepCut
|tvpe[HorizontalStepCutType
Dimple

type| HorizontalCastellationDimpleType

\

\

\

\

\

‘ CastellationShape .
‘ type| CastellationShapeType
\

\

\

\

\

type

Castellation-ArrayType, CastellationType, CastellationLocationType, CastellationStandardArrayType,
CastellationCircularArrayType, DeletedStatusType, CastellationRandomArrayType,
VerticalCastellationLocationOnTerminalType, CastellationShapeType, TriangularCastellationType,
ChamferedRectangleCastellationType, RoundedRectangleCastellationType, CircularCastellationType,

HorizontalStepCutType, HorizontalCastellationDimpleType.

group

VerticalCastellation, HorizontalCastellation

All CastellationShapes are defined in Annex A.1
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5.14.1.7.22.1 Standard - Array
path | PartModel/PackageSection/Package-Array/Package/TerminalGroups/TerminalGroup-
Array/TerminalGroup/TerminalShape/Castellation-Array/Castellation/CastellationLocation/StandardArray
diagram ;Ta;tellagn;n;dﬁ\_rraﬁr; _______
Foy |
: xs:inteer
Fox |
:
|
I StandardArray
|t-. pe | CastellationStandardArray Type
type | CastellationStandardArrayType, JEP30-D10:PitchValueSetType, JEP30-D10:PointXYType.
5.14.1.7.22.2  Circular - Array
path | PartModel/PackageSection/Package-Array/Package/TerminalGroups/TerminalGroup-
Array/TerminalGroup/TerminalShape/Castellation-Array/Castellation/CastellationLocation/CircularArray
diagram ,Ta;tellagn;n;dﬁ\_rraﬁr; _______

I StandardArray

|t ype | CastellationStandardArray Type

type|xsinteger

xs:inteer

type

CastellationCircularArrayType, JEP30-D10:PitchValueSetType, JEP30-D10:PointXYType.
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5.14.1.7.22.3  Status

path | PartModel/PackageSection/Package-Array/Package/TerminalGroups/TerminalGroup-
Array/TerminalGroup/TerminalShape/Castellation-Array/Castellation/CastellationLocation/Status
diagram ’E;ted;at:wp_e ______________________ N

[ Center r%]

|type[JEP30-DI0PointXVType |

1.e

type |JEP30-D‘IO:MinIntegerOfOneType
minln-_'l-maxln-:ll‘l |

F FromRowTerminallndex

type [JEP30-D10:MinintegerOfOneType
minln-:l-maxln-:||1 |

F ToRowTerminallndex
type [JEP30-D10:MinintegerOfOneType
minln-:l-n1a><|n-:||1 |

F ColumnTerminalindex
type |JEP30-D10:Min|nteger0f0neType
minlnel/maxincl|1 [

type |JEP30-D10:Min|nteger0f0neType
m|nI|1-:I-ma><In-:I|1 |

ToColumnTerminallnd
type |JEP30-D'IO:MinIntegerOfOneType
minln-:l-n1a><|n-:||1 |

" PolarTerminallnd

type |JEP30-D10:Min|nteger0f0neType

minlncl mex\n-;llT

= FromPolarTerminalind
type |JEP30-D'IO:MinIntegerOfOneType
minln-_'l-maxln-:ll‘l |

F ToPolarTerminalindex

type |JEP30-D‘IO:MinIntegerOfOneType
minln-_'l-maacln-:ll‘l |

Deleted

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|
FromColumnTerminallndex |
|

|

|

|

|

|

|

|

|

|

|

|

|

|tvpe[JEP30-D10:Empty Type |

type

DeletedStatusType, JEP30-D10:PointXYType, JEP30-D10:MinIntegerOfOneType, JEP30-D10:Empty Type.

5.14.1.7.22.4 Random - Array

path | PartModel/PackageSection/Package-Array/Package/TerminalGroups/TerminalGroup-
Array/TerminalGroup/TerminalShape/Castellation-Array/Castellation/CastellationLocation/RandomArray
dlagram i?asaagnad;mﬂrraape_ _________ -:
| ;Ips_o.[ﬁam}r;_} |
|
| | |
I RandomArray 1 (astellationLocation A == |
|t.'pe|CastellationRandomArrayType |t.'pelJEPBOwa:PointX\"'l'ype | | |
| I y
type | CastellationRandomArrayType, JEP30-D10:PointXYType.
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5.14.1.7.22.5 Vertical Castellation Location On Terminal

path | PartModel/PackageSection/Package-Array/Package/TerminalGroups/TerminalGroup-
Array/TerminalGroup/TerminalShape/Castellation-Array/Castellation/CastellationLocation/
VerticalCastellationLocationOnTerminal

diagram

VerticalCastellationLocationOnTerminal
type |‘u‘erticaICasteIIationLocationOnTerminaIType

type | VerticalCastellationLocationOnTerminalType, JEP30-D10:Empty Type, CastellationToTerminal-X-OffsetType,

CastellationToTerminal-X-OffsetType, VerticalCastellationCornerLocationsOnTerminalType.
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5.14.1.7.22.5.1 Castellation to Terminal X - Offset

path

PartModel/PackageSection/Package-Array/Package/TerminalGroups/TerminalGroup-
Array/TerminalGroup/TerminalShape/Castellation-Array/Castellation/CastellationLocation/
VerticalCastellationLocationOnTerminal/X-Offset

diagram
part 1 of
2

poooooopooaooo

poooooOpoOOCOoEOCooogPoOooOoOqgoOooOngoooo00

pPoococococoooooogooanoo

L

1 X-Offset CI"LEJE“I 1 X14-CenterOfTerminal-to-CenterlineOfCastellationGroup !ﬁ

= 3
;t_,pe|_CastelIationToTerminaI-){-OffsetTgpe ] | : ;t_,;pe|_JEP3[II-D‘ID:\IalueSetGrouRT_y_pe |
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5.14.1.7.225.1 Castellation to Terminal X - Offset (cont’d)
diagram | “xoftset A )5 F X14-CenterOfTerminal-to-CenterlineOfCastellationGroup &
part 20t | type[CastellationT oT erminal-X-OffsetType I itype|JEP30-D10:ValueSetGroupType :

2

'
]
'
'
| CEEEEE O s
'

'

type | CastellationToTerminal-X-OffsetType, JEP30-D10:ValueSetGroupType

Table 22 - Castellation to Terminal X - Offset lists out all the various dimensions that can be
selected from any major point of the terminal to any major point of the Castellation in X
direction.

Center of Center Castellation is the same as Centerline of Castellation Group, however the use
of the “...Centerline of Castellation Group” is more encompassing since it also includes the
centerline of a row or column of an even number of Castellation, i.e., midway between
castellation 2 and castellation 3 of 4 castellation in a row or column.
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5.14.1.7.22.5.1 Castellation to Terminal X - Offset (cont’d)
Table 22 - Castellation to Terminal X - Offset
Symbol Description
X1 Left side of Terminal to Left Side of Left Castellation
X2 Left side of Terminal to Center of Left Castellation
X3 Left side of Terminal to Right side of Left Castellation
X4 Left side of Terminal to Left Side of Center Castellation
X5 Left side of Terminal to Centerline of Castellation Group
X6 Left side of Terminal to Right side of Center Castellation
X7 Left side of Terminal to Left side of Right Castellation
X8 Left side of Terminal to Center of Right Castellation
X9 Left side of Terminal to Right side of Right Castellation
X10 Center of Terminal to Left side of Left Castellation
X11 Center of Terminal to Center of Left Castellation
X12 Center of Terminal to Right side of Left Castellation
X13 Center of Terminal to Left side of Center Castellation
X14 Center of Terminal to Centerline of Castellation Group
X15 Center of Terminal to Right side of Center Castellation
X16 Center of Terminal to Left side of Right Castellation
X17 Center of Terminal to Center of Right Castellation
X18 Center of Terminal to Right side of Right Castellation
X19 Right side of Terminal to Left side of Left Castellation
X20 Right side of Terminal to Center of Left Castellation
X21 Right side of Terminal to Right side of Left Castellation
X22 Right side of Terminal to Left side of Center Castellation
X23 Right side of Terminal to Centerline of Castellation Group
X24 Right side of Terminal to Right side of Center Castellation
X25 Right side of Terminal to Left side of Right Castellation
X26 Right side of Terminal to Center of Right Castellation
X27 Right side of Terminal to Right side of Right Castellation
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5.14.1.7.22.5.2 Castellation to Terminal Y - Offset
path | PartModel/PackageSection/Package-Array/Package/TerminalGroups/TerminalGroup-
Array/TerminalGroup/TerminalShape/Castellation-Array/Castellation/CastellationLocation/
VerticalCastellationLocationOnTerminal/Y-Offset
diagram Cosemtontoteminaty omsettpe |
part 1 of iElsemeisar Eepe
2 __: Y 1-BackSideOfTerminal-to-BackSideOfBackCastellation !%I
» ilype[JEP30-DI0ValueSetGroupType :
| | Y2-BackSideOfTerminal-to-CenterOfBackCastellation EI

|
|
|
|
|
|
|
|
|
|
|
| ! 1 YT7-BackSideOfTerminal-to-BackSideOfFrontCastellation !i'l
| T
|
|
|
|
|
|
|
|
|
|

el
=
=
m
e
=
-
L
e
[ }
9
=
=
o
=
m
[ ¥}
m
)
("]
g
[=]
[=
S,
-
=
m
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5.14.1.7.22.5.2 Castellation to Terminal Y - Offset (cont’d)
diagram | "y ofset 7T : :
part 2 of | \type|CastellationT oT erminal-Y-OffsefType T
2

1
'
'
'
oy
'
'
'

.1 ¥Y22-FrontSideOfTerminal-to-BackSideOfCenterCastellation !él |
:t.1.1&_|.IEF‘3D-D1D:ValueSetGroup_'l’].rpe !

--1

type | CastellationToTerminal-Y-OffsetType, JEP30-D10:ValueSetGroupType

Table 23 - Castellation to Terminal Y - Offset lists out all the various dimensions that can be
selected from any major point of the terminal to any major point of the Castellation in Y
direction.
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5.14.1.7.22.5.2 Castellation to Terminal Y - Offset (cont’d)
Table 23 - Castellation to Terminal Y - Offset
Symbol Description
Y1 Back side of Terminal to Back side of Back Castellation
Y2 Back side of Terminal to Center of Back Castellation
Y3 Back side of Terminal to Front side of Back Castellation
Y4 Back side of Terminal to Back side of Center Castellation
Y5 Back side of Terminal to Centerline of Castellation Group
Y6 Back side of Terminal to Front side of Center Castellation
Y7 Back side of Terminal to Back side of Front Castellation
Y8 Back side of Terminal to Center of Front Castellation
Y9 Back side of Terminal to Front side of Front Castellation
Y10 Center of Terminal to Back side of Back Castellation
Y11 Center of Terminal to Center of Back Castellation
Y12 Center of Terminal to Front side of Back Castellation
Y13 Center of Terminal to Back side of Center Castellation
Y14 Center of Terminal to Centerline of Castellation Group
Y15 Center of Terminal to Front side of Center Castellation
Y16 Center of Terminal to Back side of Front Castellation
Y17 Center of Terminal to Center of Front Castellation
Y18 Center of Terminal to Front side of Front Castellation
Y19 Front side of Terminal to Back side of Back Castellation
Y20 Front side of Terminal to Center of Back Castellation
Y21 Front side of Terminal to Front side of Back Castellation
Y22 Front side of Terminal to Back side of Center Castellation
Y23 Front side of Terminal to Centerline of Castellation Group
Y24 Front side of Terminal to Front side of Center Castellation
Y25 Front side of Terminal to Back side of Front Castellation
Y26 Front side of Terminal to Center of Front Castellation
Y27 Front side of Terminal to Front side of Front Castellation
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5.14.1.7.22.5.3 Corner

path | PartModel/PackageSection/Package-Array/Package/TerminalGroups/TerminalGroup-
Array/TerminalGroup/TerminalShape/Castellation-Array/Castellation/CastellationLocation/
VerticalCastellationLocationOnTerminal/Corner

diagram ’?erticaICastellati0nCornerl.ocationsOnTerminalType |

T NW b

| | 1type[JEP30-D10:EmptyType

-
'

! Corner
:_t-:'[:_EJVerticaICastelIationCDrnerLocatiDnsOnTerminaI'[ype !?@

Lot

|

|

| |
itypeJEP30-D10:EmptyType! |
|

|

|

|

| itype|JEP30-D10:EmptyType |
____________ _

i i [l
TerminalVoid ]

=
1type|TerminalVoid-ArrayType | |type[TerminalVoidType

type | VerticalCastellationCornerLocationsOnTerminalType, JEP30-D10:EmptyType
5.14.1.7.23 Terminal Void - Array
path | PartModel/PackageSection/Package-Array/Package/TerminalGroups/TerminalGroup-
Array/TerminalGroup/TerminalShape/TerminalVoid-Array.
diagram Frn;a@id-_.ﬁu'r;ypt _________________________ N
| Fmﬁaﬁﬁpg— __________________
| | [vouwtowtontype 7|
| | | |
| | |
| | |
| | |
| | _TeranaIVonLocatTon = [ VoidStatus |
| | T |
| | | _RandomArray
| | | |
______________ i
| |
|
|

1.@

Circle

Double-D
|typ e[ Double-DType

|
|
|
TerminalVoidShape
| i
| ype|TerminalVoidShapeType
|
|

type | TerminalVoid-ArrayType, TerminalVoidType, VoidlocationType, VoidStandardArrauType,

VoidCircularArrayType, VoidStatusType, VoidRandomArrayType, TerminalVoidShapeType,

RoundedRectangleType, CircleType, Double-DType, ContourShapeType.
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5.13.1.7.23 Terminal Void — Array (cont’d)

Some terminals such as Flat terminals and
Surface terminals may have voids within the
Terminal Contact Area, as shown in JESD30,
“lllustrations of terminal shape” table. The
example in Figure 4 is a Flat terminal with
Hole, whereas the example in Figure 3 is a
Surface terminal With-opening, plus a 2"
terminal called a Screw - Clearance Hole.

u Figure 3 - Surface terminal With-Opening,

plus Screw-Clearance Hole

Figure 4 - Flat Terminal with Hole

When capturing the details of the Surface terminal With-opening, the dimensions associated
with the larger diameter (as denoted by the horizontal arrow) is used to define the diameter of
the circular opening within the Surface terminal. When the 2" terminal group is defined to
capture the definition of the Screw - Clearance Hole, the smaller diameter (as denoted by the
vertical arrow) is used to define the diameter of the hole. The dimension then as calculated by
the (larger diameter minus the smaller diameter) / 2 = the clearance between the edge of the
hole and the metallization of the Surface terminal.

Figure 5 shows a package where a
cavity exists within the inner terminal
void. This is not a hole that goes
through the part like a flange mount
device as can be seen from the lack of
a hole exiting from the top of the
package. In this case, the depth of the
cavity can be captured via the element
called CavityDepth.

Figure 5 — Surface terminal With-
Opening and Cavity

Since there may be more than one void within the Terminal shape shown in Figure 6, and since
these voids may be different in shape (e.g., A Circle and a Double-D shape holes), the following
sections outlines the array location of the voids and the different shapes that can be defined.
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5.13.1.7.23 Terminal Void — Array (cont’d)

i -

Figure 6 - Flat términal with different shape Voids

The definition of each shape is outlined in Annex A (informative) Shape Dimensions.

5.14.1.7.23.1  Standard Array

path | PartModel/PackageSection/Package-Array/Package/TerminalGroups/TerminalGroup-
Array/TerminalGroup/TerminalShape/TerminalVoid-Array/TerminalVoid/TerminalVoidLocation/StandardArray.

diagram

| StandardArray
type|VoidStandardArray Type

type | VoidStandardArrayType, JEP30-D10:PitchValueSetType, JEP30-D10:PointType.
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5.14.1.7.23.2  Circular Array

path | PartModel/PackageSection/Package-Array/Package/TerminalGroups/TerminalGroup-
Array/TerminalGroup/TerminalShape/TerminalVoid-Array/TerminalVoid/TerminalVoidLocation/CircularArray.

diagram o
| VoidCircularArrayType

=pitchRadius

xs:decimal

|

|

| Center B
type [ JEF30-D10:Point¥iType ]

|

|

|

CircularArray %'l@}
type |Vc| idCircularArrayType |

RotateWithCircle
type JEP30-D10:EmptyType

type | VoidCircularArrayType, JEP30-D10:PointType, VoidRotationType.
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5.13.1.6.22.2 Circular Array (cont’d)

Table 24 - Void Circular Array Elements Definition

Element Explanation
Pitch Radius The radius of the circle of voids.
Center The center of the circle of voids.
The angle at which to place the first void in the array. By default, the void
Start Angle Is at the right-most point on the circle (i.e. the number 3 position on a clock
g face). This angle specifies a rotation clockwise around the circle from this
point.
Angle to Fill The angle through which the voids are distributed, starting from the first

void and continuing clockwise, until the last void is reached.

Angle between
voids

Instead of specifying Angle to fill, you can specify the angle between the
centers of each void.

Number of voids

The number of voids to be arrayed around the circle. The first void is
displayed in red. This number includes any deleted voids in the array.

: Q) If the voids are rotated so that they are oriented
Rotqte with = | perpendicular to the circle. This does not apply to
Circle '{ﬁ{? Q circular or contour void shapes.
( i | ) If_ the voids are nqt oriented perpendicular to the
circle, then the voids could be rotated around the
Rotation Angle — - center of the voids itself. In this image, each void
- has a “0” degree rotation with respect to the “3
= L] O’clock position”. This does not apply to circular
(= or contour void shapes.
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5.14.1.7.23.3 Void Status

path | PartModel/PackageSection/Package-Array/Package/TerminalGroups/TerminalGroup-
Array/TerminalGroup/TerminalShape/TerminalVoid-Array/TerminalVoid/TerminalVoidLocation/VoidStatus.

. _——
diagram ’_‘.I’oidStatusType

VoidCenter i
type]JEP30-D10:PointXYType |

1@

FRrowTerminalindex
type [JEP30-D10:MinIntegerOfOneType
minlncl/maxinel[1 I

EFrom RowTerminallndex

| type [JEP30-D10:MinIntegerOfOneType |
| minln-_'l-mexln-:ll‘l |
| Z=H EToRowTerminallndex |
| type [JEP30-D10:MinIntegerOfOneType |
_@' minlnel/maxlncl[1 |
| = :
| ColumnTerminallndex |
type [JEP30-D10:MinIntegerOfOneType |
| n1in||1-:|-ma><|n-:||'| | |
| EFromColumnTerminallmiex |
| type [JEP30-D10:MinIntegerOfOneType
| minln-_'l-mexln-:ll‘l |
s : |
| FToColumnTerminallndex
type [JEP30-D10:MinIntegerOfOneType |
| minlncl/maxlncl[1 |
| FPolarTerminalindex |
type [JEP30-D10:MinlntegerOfOneType |
| minlncl/maxlncl[1 |
| F FromPolarTerminalindex |
| type [JEP30-D10:MinIntegerOfOneType
| minlncl/maxinel[1 I |
| F ToPolarTerminallndex |
| type [JEP30-D10:MinIntegerOfOneType |
| minlncl/maxinel[1 I |
| | | Deleted |
| typelJEP30-D10:Empty Type |

type | VoidStatusType, JEP30-D10:PointType, JEP30-D10:MinIintegerOfOneType.

For TerminalVoidLocation defined via StandardArray or CircularArray, some voids in the array
may be deleted. This is covered in the VoidStatus branch.
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5.14.1.7.23.4 Random Array

path | PartModel/PackageSection/Package-Array/Package/TerminalGroups/TerminalGroup-
Array/TerminalGroup/TerminalShape/TerminalVoid-Array/TerminalVoid/TerminalVoidLocation/RandomArray.

diagram |  m ——————— — — — — — — — — — 1
| ".l’all:lRandDmArrayType |

| i

| Ca—l

RandomArray | Voidlocation type|xs:decimal |
t-.'r:E|VDidRandDmArrayType type[JEP30-DAD: antX"r"I'ype EI | |

| ty rE|xsdEC|maI | |

type | VoidRandomArrayType, JEP30-D10:PointXYType.

TerminalVoidLocation can also be defined via RandomArray when there is just 1 void, or when
there is no logical structure to the location of the voids.

5.14.1.8 Terminal Span

path | PartModel/PackageSection/Package-Array/Package/TerminalGroups/TerminalGroup-
Array/TerminalGroup/TerminalSpan.

diagram |  ————— — —— — — — .|

| Kl}lrectlonEI |
.rTermlnaISpan @: {ty0c [JEP30-D10ValueSetType |
Jpe 1TErmIﬂE|5paﬂT_}I‘pE | : o e e T TTTTT i |

----------- &

type | TerminalSpanType, JEP30-D10:ValueSetType.
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5.14.1.9 Terminal Spacing

path | PartModel/PackageSection/Package-Array/Package/TerminalGroups/TerminalGroup-
Array/TerminalGroup/TerminalSpacing.

diagram |  ——_—
| TerminalspacingType ]

| xn.rm.onEl |

| Terminalspacng E-'@H 12E JEPI0O D0 Valuesetype |
type[TerminalSpacingType T | I .|

| s DEPRODT0 Valugsetpe © |

- - - |

type | TerminalSpacingType, JEP30-D10:ValueSetType.

TerminalSpan and TerminalSpacing values are critical in the calculation of the most efficient
land patterns for several Terminal types. The requirements for the provision of the above data
elements can be found in JESD30, under the “Terminal Span and Terminal Spacing” section
which includes a table titled “Terminal Shapes requiring Terminal Span and Terminal Spacing
dimensions”.

5.14.1.10 Terminal Group to Body Relationship

path | PartModel/PackageSection/Package-Array/Package/TerminalGroups/TerminalGroup-
Array/TerminalGroup/TerminalGroupToBodyRelationship

diagram e e e e e e e e e

c +
| : :t_,JJ_E_LT_E_r_ﬂliD_EJ(_3!9'_-IP_T_G_B_QQz-?{_-D_ffs_f-:t_T:fp_E_[_-:l |
| TerminalGroupToBodyRelationship E—]—'@EH ¥-Offset 0 |
:_t.n'P_'EJTF.".".i’J?|_'§'_'5_'-'_E'TP?P_d}'_P:EJ?tiP_”_s_h_iPTFPF__' | : :_ta'l_:':=lTE’r_”Ji.’li'ﬁr_c'_'-'_ET_‘EE‘?Ejlf':\ﬂ'_qffé'?tT}'P_E__: |
| Plzoffset o

L [.EI

type | TerminalGroupToBodyRelationshipType, TerminalGroupToBody-X-OffsetType,
TerminalGroupToBody-Y-OffsetType, TerminalGroupToBody-Z-OffsetType.

For non-symmetrical Terminals around the package center, dimensions may be referenced from
the Terminal Contact Area to the Package body area. This data can be captured in the
TerminalGroupToBodyRelationship section.
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5.14.1.10.1 Terminal Group to Body X-Offset

path | PartModel/PackageSection/Package-Array/Package/TerminalGroups/TerminalGroup-
Array/TerminalGroup/TerminalGroupToBodyRelationship/X-Offset
diagram —— — — — — — — — — — — — — — — — — 1
part 1 of | TerminalGroupToBody-X-OffsetType
o |l I —————

__E X1-LeftSideOfBody-to-LeftSideOfLeftTerminalContactArea [‘E

| :L_: X2-LeftSideOfBody-to-CenterOfLeftTerminalContactArea El

| i type[JEP30-D10:Va

| .

| L

| :L_' XB-LeftSideOfBody-to-CenterOfRightTerminalContactArea [_;3

| {type|JEP30DIO:ValueSetType

| :F_I ¥9-LeftSideOfBody-to-RightSideOfRightTerminalContactArea El

| D typelJEP30-DIC:ValueSetType i

| :r_: X10-CenterOfBody-to-LeftSideOfLeftTerminalContactArea E|

| b type|JEP3O-DIO:ValueSetType :

| : 1 X11-CenterOfBody-to-CenterOfLeftTerminalContactArea EI

| | bpelJEP30-DIO:ValueSetType ] ]

| I__E X12-CenterOfBody-to-RightSideOfLeftTerminalContactArea E:']

| ! iypelJEP30-DIO:ValueSetType

| ! | X13-CenterOfBody-to-LeftSideOfCenterTerminalContactArea =

|  tiype]JEP30-DIOValueSetType ]
! X-Offset D‘\'E:E'* X14-CenterOfBody-to-CenterlineOfTerminal Group EEI
:t_,;p;_LTerminaIGroupToBodg-.‘v{-OffsetTyp_e_ . j

typelJEP30-DI:ValueSetType ..}
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5.13.1.9.1 Terminal Group to Body X-Offset (cont’'d)

diagram | se---cmmmm e | L.

part 2 of I X-Offset é@ _' X14-CenterOfBody-to-CenterlineOfTerminalGroup [‘EI
2 ttype[TerminalGroupT oBody-X-OffsetType | p j

type | TerminalGroupToBody-X-OffsetType, JEP30-D10:ValueSetType.

Table 25 - Terminal Group to Package Body X-Offset lists out all the various dimensions that
can be selected from any major point of the package body to any point of the terminal contact
area in X direction.

Center of Center Terminal Contact Area is the same as Centerline of Terminal Group, however
the use of the “...Centerline of Terminal Group” is more encompassing since it also includes the
centerline of a row or column of an even number of terminals, i.e., midway between terminal 2
and terminal 3 of 4 terminals in a row or column.
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5.13.1.9.1 Terminal Group to Body X-Offset (cont’'d)

Table 25 - Terminal Group to Package Body X-Offset

Symbol Description
X1 Left side of body to Left Side of Left Terminal Contact Area
X2 Left side of body to Center of Left Terminal Contact Area
X3 Left side of body to Right side of Left Terminal Contact Area
X4 Left side of body to Left Side of Center Terminal Contact Area
X5 Left side of body to Centerline of Terminal Group
X6 Left side of body to Right side of Center Terminal Contact Area
X7 Left side of body to Left side of Right Terminal Contact Area
X8 Left side of body to Center of Right Terminal Contact Area
X9 Left side of body to Right side of Right Terminal Contact Area
X10 Center of body to Left side of Left Terminal Contact Area
X11 Center of body to Center of Left Terminal Contact Area
X12 Center of body to Right side of Left Terminal Contact Area
X13 Center of body to Left side of Center Terminal Contact Area
X14 Center of body to Centerline of Terminal Group
X15 Center of body to Right side of Center Terminal Contact Area
X16 Center of body to Left side of Right Terminal Contact Area
X17 Center of body to Center of Right Terminal Contact Area
X18 Center of body to Right side of Right Terminal Contact Area
X19 Right side of body to Left side of Left Terminal Contact Area
X20 Right side of body to Center of Left Terminal Contact Area
X21 Right side of body to Right side of Left Terminal Contact Area
X22 Right side of body to Left side of Center Terminal Contact Area
X23 Right side of body to Centerline of Terminal Group
X24 Right side of body to Right side of Center Terminal Contact Area
X25 Right side of body to Left side of Right Terminal Contact Area
X26 Right side of body to Center of Right Terminal Contact Area
X27 Right side of body to Right side of Right Terminal Contact Area
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5.14.1.10.2 Terminal Group to Body Y-Offset
path | PartModel/PackageSection/Package-Array/Package/TerminalGroups/TerminalGroup-
Array/TerminalGroup/TerminalGroupToBodyRelationship/Y-Offset
diagram [TermmaioupTobody v ommetmype 1
part 1 of | erminalGroupToBody-Y-0OffsetType
2 _! Y1-BackSideOfBody-to-BackSideOfBackTerminalContactArea +

1+ ¥2-BackSideOfBody-to-CenterOfBackTerminalContactArea [_;3

_tJ'p_-aJ.IEPBD-m O:WaluesetType

'
'
L
]
'
'
'
'
'
'
b -
'
'
'
'
'
'
'
r
'
'
'
'

1+ ¥5-BackSideOfBody-to-CenterlineQfTerminalGroup BI:']

'
'
-t
'
'
'
'

:.t-’ ..........................................

- +

v ¥11-CenterOfBody-to-CenterOfBackTerminalContactArea E;_]

v ¥14-CenterOfBody-to-CenterlineOfTerminalGroup E.']

itype] JEP30-D10:ValueSetType
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5.13.1.9.2 Terminal Group to Body Y-Offset (cont’'d)

i P T m e m T m e m s ! I : T T
diagram | "y Offset ' ! | Y14-CenterOfBody-to-CenterlineOfTerminalGroup
part 2 of | - = k- EE|

o | HEELISIMINGAIOHRLORCy-LRTE

_ Y15-CenterOfBody-to-FrontSideOfCenterTerminalContactArea E+I'|

- ]

:
:
;
:
- +
:
:
;
L
:
:

_1 Y18-CenterOfBody-to-FrontSideOfFroniTerminalContactArea EH

_i Y20-FrontSideOfBody-to-CenterOfBackTerminalContactArea E';'I

E__I ¥ 19-FrontSideOfBody-to-BackSideOfBackTerminalContactArea El

'
'
=
'
'
'
]

s
M
o
Q
=
&
2
[=:]
Q
[=§
=
-
g
&
2
g
2
a
oy
E|
£
&
)
[=]
E
P
-H

'
'
Loy
]
'
'
'

'
]
b -
'
'
'
'

| ! Y26-FrontSideOfBody-to-CenterOfFrontTerminalContactArea EI

type | TerminalGroupToBody-Y-OffsetType, JEP30-D10:ValueSetType.

Table 26 - Terminal Group to Package Body Y-Offset lists out all the various dimensions that
can be selected from any major point of the package body to any point of the terminal contact
area in Y direction.
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5.13.1.9.2 Terminal Group to Body Y-Offset (cont’'d)
Table 26 - Terminal Group to Package Body Y-Offset
Symbol Description
Y1 Back side of body to Back side of Back Terminal Contact Area
Y2 Back side of body to Center of Back Terminal Contact Area
Y3 Back side of body to Front side of Back Terminal Contact Area
Y4 Back side of body to Back side of Center Terminal Contact Area
Y5 Back side of body to Centerline of Terminal Group
Y6 Back side of body to Front side of Center Terminal Contact Area
Y7 Back side of body to Back side of Front Terminal Contact Area
Y8 Back side of body to Center of Front Terminal Contact Area
Y9 Back side of body to Front side of Front Terminal Contact Area
Y10 Center of body to Back side of Back Terminal Contact Area
Y11 Center of body to Center of Back Terminal Contact Area
Y12 Center of body to Front side of Back Terminal Contact Area
Y13 Center of body to Back side of Center Terminal Contact Area
Y14 Center of body to Centerline of Terminal Group
Y15 Center of body to Front side of Center Terminal Contact Area
Y16 Center of body to Back side of Front Terminal Contact Area
Y17 Center of body to Center of Front Terminal Contact Area
Y18 Center of body to Front side of Front Terminal Contact Area
Y19 Front side of body to Back side of Back Terminal Contact Area
Y20 Front side of body to Center of Back Terminal Contact Area
Y21 Front side of body to Front side of Back Terminal Contact Area
Y22 Front side of body to Back side of Center Terminal Contact Area
Y23 Front side of body to Centerline of Terminal Group
Y24 Front side of body to Front side of Center Terminal Contact Area
Y25 Front side of body to Back side of Front Terminal Contact Area
Y26 Front side of body to Center of Front Terminal Contact Area
Y27 Front side of body to Front side of Front Terminal Contact Area
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5.14.1.10.3 Terminal Group to Body Z-Offset

path | PartModel/PackageSection/Package-Array/Package/TerminalGroups/TerminalGroup-
Array/TerminalGroup/TerminalGroupToBodyRelationship/Z-Offset
diagram
part 1 of
2

1 Z5-UndersideOfBody-to-CenterlineOfTerminalGroup [_;:_]

. Z8-UndersideQOfBody-to-CenterOfUpperTerminalContactArea & |

ttype| JEP30-D10:ValueSetType : |

Z14-CenterOfBody-to-CenterlineQOfTerminalGroup B:']

N
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3
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oy
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-1]
Iﬂ_
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5.13.1.9.3 Terminal Group to Body Z-Offset (cont’d)

diagram | f-z-------mmommmomommmooooo oo oo | R

part 2 of v Z-Offset E%]TE)}; Z14-CenterOfBody-to-CenterlineOfTerminalGroup ['El
5 | ‘bme(TerminalGroupT oBody-Z-Offset! ] \ itype|JEP30-D10:ValueSetType ]

,...._

N
b
W
=
g
[=:]
Q
a
==

=
g
=
3
@
2
&
=
1]
oy
E.
=
&
%]
Q
3
%
-]

SEx]

: Z17-CenterOfBody-to-CenterOfUpperTerminalContactArea EH

- 7]

|
|
|
|
: 5|
|
|
|
|

E Z19-TopsideOfBody-to-LowerSideQfLowerTerminalContactArea [:‘ |

i = |

: Z21-TopsideOfBody-to-UpperSideOfLowerTerminalContactArea Eﬂ |

1 Z22-TopsideOfBody-to-LowerSideOfCenterTerminalContactArea [_;:_] |
type[JEP30-D1

o Z23-TopsideOfBody-to-Centerline0fTerminalGroup [_;:_] |

i + |

: ZI25-TopsideOfBody-to-LowerSideQOfUpperTerminalContactArea B'H

- E

[O00C00000000000g0000000RPO000000R000000qPO0000000C0000000000000p0000000F0000000PEO00000qEPoooo0a

type | TerminalGroupToBody-Z-OffsetType, JEP30-D10:ValueSetType.

Table 27 - Terminal Group to Package Body Z-Offset lists out all the various dimensions that
can be selected from any major point of the package body to any point of the terminal contact
area in Z direction.
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5.13.1.9.3 Terminal Group to Body Z-Offset (cont’d)
Table 27 - Terminal Group to Package Body Z-Offset
Symbol Description
Z1 Under side of Body to Lower side of Lower Terminal Contact Area
Z2 Under side of Body to Center of Lower Terminal Contact Area
Z3 Under side of Body to Upper side of Lower Terminal Contact Area
Z4 Under side of Body to Lower side of Center Terminal Contact Area
Z5 Under side of Body to Centerline of Terminal Group
Z6 Under side of Body to Upper side of Center Terminal Contact Area
Z7 Under side of Body to Lower side of Upper Terminal Contact Area
Z8 Under side of Body to Center of Upper Terminal Contact Area
Z9 Under side of Body to Upper side of Upper Terminal Contact Area
Z10 Center of Body to Lower side of Lower Terminal Contact Area
Z11 Center of Body to Center of Lower Terminal Contact Area
Z12 Center of Body to Upper side of Lower Terminal Contact Area
Z13 Center of Body to Lower side of Center Terminal Contact Area
Z14 Center of Body to Centerline of Terminal Group
Z15 Center of Body to Upper side of Center Terminal Contact Area
Z16 Center of Body to Lower side of Upper Terminal Contact Area
Z17 Center of Body to Center of Upper Terminal Contact Area
Z18 Center of Body to Upper side of Upper Terminal Contact Area
Z19 Upper side of Body to Lower side of Lower Terminal Contact Area
Z20 Upper side of Body to Center of Lower Terminal Contact Area
Z21 Upper side of Body to Upper side of Lower Terminal Contact Area
222 Upper side of Body to Lower side of Center Terminal Contact Area
Z23 Upper side of Body to Centerline of Terminal Group
224 Upper side of Body to Upper side of Center Terminal Contact Area
Z25 Upper side of Body to Lower side of Upper Terminal Contact Area
226 Upper side of Body to Center of Upper Terminal Contact Area
227 Upper side of Body to Upper side of Upper Terminal Contact Area
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5.14.2 Terminal Group to Terminal Group Relationship Array
path | PartModel/PackageSection/Package-
Array/Package/TerminalGroups/TerminalGroupToTerminalGroupRelationships-Array
diagram - - T T T T =
par?l of l;rminaIGroupTu:nTermir1aIGroupRelationships-ArrayType —i
2 ' TerminalGroupToTerminalGroupRelationships-Array ETE:E'_ TerminalGroupToTerminalGroupRelationships jE |
riype|TerminalGroupT oT erminalGroupRelationships-ArrayType | type|TerminalGroupToT erminalGroupRelationship
| el
I______________J
dlagram ’;rn;aajﬁoamﬁlaurﬂelan;p __________
part 2 of _
2 ~ FromTerminalGrouplD

xs:strin

EToTeranaI-Grou plD

| xs:strin

t\-'pe|TerminaIGroupToTerminaIGrou Relationshi

_| TerminalGroupToTerminalGroupRelationships =

i | TerminalSpacing -
ypz[TerminalSpacingType 7 | D meden T o ||

1co|
|
|
|
|
|
|
|

type | TerminalGroupToTerminalGroupRelationships-ArrayType, TerminalGroupToTerminalGroupRelationship,

TerminalSpanXYZType, TerminalSpacingXYZType.

This section is very similar to Terminal /'\

Span and Spacing but in this case, it is f JTa | ¥
capturing the Terminal Span and Spacing IB ' | f
between Terminal Contact Area that are . -

not symmetrical around the Package-body
shape, or between terminal groups whose

terminal types are different. wl Iy « |z
Figure 7 - Terminal Group to Terminal
Group Span and Spacing - =\
| D | i o F !
Assuming that the only dimensions v | I | | *E' !
provided for the Part in Figure 7, were the [c ‘

dimensions (w, X, y, and z), but not y v
dimensions (a, b, ¢, d, e or f), then the only

way to establish the location of Terminal 1 contact area is to define terminals 2, 3, 4 and 5 first,
and then leveraging off the terminal location for terminal 5, using dimension w and vy, the
dimension w therefore becomes the Terminal Span between terminal 1 and terminal 5.
Dimension y becomes the Terminal Spacing between terminal 1 and terminal 5. Terminal 1
must be located in different terminal groups to terminals 2-5.
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5.14.2 Terminal Group to Terminal Group Relationship Array (cont’d)

Terminal Span and Spacing values are more critical than Terminal length in the calculation of
the most efficient land patterns for several Terminal Shapes. The requirements for the provision
of the above data elements can be found in JESD30, under the “Terminal Span and Terminal
Spacing” section which includes a table titled “Terminal Shapes requiring Terminal Span and
Terminal Spacing dimensions”.

5.14.3 Terminal Detail Array

path | PartModel/PackageSection/Package-Array/Package/TerminalGroups/TerminalDetail-Array

diagram | T = = —— = —— — —— — ]

| ! TerminalDetail :
ity

' 1+ TerminalNumberPattern [';E:I
== i Et;'[:E|_TerminalNumberPatternTyEle f

I P bt I E O 1.5 L
i 0.

| | TerminalDetailExceptions

:t-'[:EJTerminaIDetaiIExceptionsT}rpe i
________________________________________________________ e

[

L .
constraints

type | TerminalDetail-ArrayType, TerminalDetailType, FirstTerminalLocationType, TerminalNumberPatternType,

TerminalDetailExceptionsType.
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5.14.3.1 Terminal Detail

path | PartModel/PackageSection/Package-Array/Package/TerminalGroups/TerminalDetail-Array/TerminalDetail

diagram | - — — — — —— — — — —

IER<'.le\?rminaIIm:1e.w.

type [JEP30-D10:MinIntegerOfOneType
minln-:l-maxln-:l|1 |

IECctlu mnTerminallndex

type [JEP30-D10:MinIntegerOfOneType
minln-:l-maxln-:l|1 |

IEPal.arTermin.'clllnydm(
type [JEP30-D10:MinIntegerOfOneType
minincl/maxInel[1 [

........................

type | TerminalDetailType, TerminalCenterType, JEP30-D10:MinIntegerOfOneType, TerminalStatusType,
JEP30-D10:EmptyType.

This section identifies the relationship between the electrical TerminalNumber and the physical
terminal location on the package. The physical terminal location can be defined by either the
identification of the TerminalGroup, RowTerminallndex and the ColumnTerminallndex within
that specific TerminalGroup, or by a set of X,y coordinates. If the TerminalLocation is a
CircularArray, then the physical terminal location can be defined by either the identification of
the TerminalGroup, PolarTerminalindex within that specific TerminalGroup, or by polar
coordinates.

The row and column terminal index are simply a grid index of the terminal locations, within a
specific TerminalGroup and starts off with the number 1 in the lower left position. The
RowTerminallndex increments from left-to-right, whereas the ColumnTerminallndex increments
from back-to-front. The TerminalGrouplD, RowTerminalindex and the ColumnTerminallndex
combination provide a unique ID for every terminal on the package, irrespective of the status
that is assigned to the specific terminal.

The IgnoreForLandPattern is when a specific terminal does not contribute to the generation of a
land pattern.
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5.14.3.1.1 Terminal Center
path | PartModel/PackageSection/Package-Array/Package/TerminalGroups/TerminalDetail-
Array/TerminalDetail/TerminalCenter
diagram | TerminalCenterType
|
| : xs:decimal
|
| |type|xs:decimal
= PitchRadius
TerminalCenter “m I
—b.:} = |type|xs:decimal
:_L'P_EJ TerminalCenterType |
| —E)EF_ Center
| t '|Je|JEP30-D‘ID:P0int)€‘f’I’ypE
| xs:inteer
‘- -
type | TerminalCenterType, JEP30-D10:PointType

For StandardArray and for RandomArray, xy coordinates can be used to capture the center of

the terminals, whereas for

CircularArray,

polar

representation to capture the terminal centers.

coordinates are a more convenient




5.13.3.1.1 Terminal Center (cont’d)

Terminal Number on Device

/

Row Index = 3
Row Index =2

Row Index =1

- o™~
E 1 E I
323 323
SE 3E

Figure 8 - SOIC

<TerminalDetail-Array>
<TerminalDetail>
<TerminalNumber>1</TerminalNumber>
<TerminalGrouplD>1</TerminalGroupID>
<RowTerminallndex>3</RowTerminallndex>
<ColumnTerminallndex>1</ColumnTerminalindex>
</TerminalDetail>
<TerminalDetail>
<TerminalNumber>2</TerminalNumber>
<TerminalGrouplD>1</TerminalGroupID>
<RowTerminallndex>2</RowTerminallndex>
<ColumnTerminallndex>1</ColumnTerminallndex>
</TerminalDetail>
<TerminalDetail>
<TerminalNumber>3</TerminalNumber>
<TerminalGrouplD>1</TerminalGroupID>
<RowTerminallndex>1</RowTerminallndex>
<ColumnTerminallndex>1</ColumnTerminallndex>
</TerminalDetail>
<TerminalDetail>
<TerminalNumber>4</TerminalNumber>
<TerminalGrouplD>1</TerminalGroupID>
<RowTerminallndex>1</RowTerminallndex>
<ColumnTerminallndex>2</ColumnTerminallndex>
</TerminalDetail>
<TerminalDetail>
<TerminalNumber>5</TerminalNumber>
<TerminalGrouplD>1</TerminalGroupID>
<RowTerminallndex>2</RowTerminallndex>
<ColumnTerminallndex>2</ColumnTerminallndex>
</TerminalDetail>
<TerminalDetail>
<TerminalNumber>6</TerminalNumber>
<TerminalGrouplD>1</TerminalGroupID>
<RowTerminallndex>3</RowTerminallndex>
<ColumnTerminallndex>2</ColumnTerminallndex>
</TerminalDetail>
</TerminalDetail-Array>
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Row Index =3
Row Index = 2

Row Index = 1
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5.14.3.1.2 Terminal Status

path | PartModel/PackageSection/Package-Array/Package/TerminalGroups/TerminalDetail-
Array/TerminalDetail/TerminalStatus

diagram lﬁrﬁnﬁm&ﬁ ***************************** 7|
| |
| |
| Deleted |
| |
[ Excuded ]
I I
| Fs;a;T;mES;us_Type_ ______________ —i |
‘ JEReferenceTerminalLocationID | | |
! ‘ |t:pe‘xs:§trmg | | |
' !
. plD
| } =P i
| | |
| ‘ | |
| [Femindcorier | |
- TerminalCenter |
| Asodated E;T‘@} 1
| |t-,pe|Assuc\atedTermma\StatusType |
‘ = RowTerminallndex |
| ‘ type [JEP3D-D10:MinlntegerOfOneType | |
| ‘ mlnln:l-mexlnc\h | | |
| | F ColumnT, | |
| (~= = type [JEP30-D1C:MinintegerOfOneType| | |
| ‘ minlncl/maxIncl 1 | |
| PolarTermi |
er
I ‘ type [JEP30-D10:MinlntegerOfOneType | I
‘ minlncl/masinel 1 [ |
: ‘ J LocationRelative-to-PackageCenter [% | :
‘ |type[LocationRelative-to-PackageCenterType |
| e preys gy i
- - —

type | TerminalStatusType, JEP30-D10:EmptyType, AssociatedTerminalStatusType, TerminalCenterType,
JEP30-D10:MinintegerOfOneType.

This section identifies the terminal status of each terminal. The status of Missing, Deleted and
Excluded are defined in section called “Terminal-count suffixes” of JESD30.

The TerminalDetail and associated TerminalStatus will now look like this in the xml file.

Terminal Number on Device

/

Row Index = 3 Row Index =3

Row Index = 2 Row Index =2

Row Index =1 Row Index = 1

C'I— CN
1 1
5 x S x
= @O = &
[s ik ol (ol s
o c O c

Figure 9 - SOIC with Terminal 5 Missing
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5.13.3.1.2 Terminal Status (cont’d)

<TerminalDetail>
<TerminalNumber>5</TerminalNumber>
<TerminalGrouplD>1</TerminalGrouplD>
<RowTerminallndex>2</RowTerminallndex>
<ColumnTerminallndex>2</ColumnTerminallndex>
<TerminalStatus>

<Missing/>

</TerminalStatus>

</TerminalDetail>

Note how TerminalNumber 5 is included in the xml file, and that the terminal at location of
RowTerminallndex = 3, and ColumnTerminallndex = 2, that the TerminalNumber is 6.

When the Terminal is deleted, its index within the TerminalGroup, must still be defined.
However, notice how the TerminalNumber element is not populated for this deleted position of
RowTerminalindex = 2, and ColumnTerminallndex = 2. TerminalNumber 5 is now included in
the xml file at location of RowTerminallndex = 3, and ColumnTerminallndex = 2.

Terminal Number on Device

/

Row Index =3 Row Index=3

Row Index =2 Row Index =2

Row Index =1 Row Index =1

:1— CN
1 1
S x S x
= @ = I
(ol =} (ol =}
o c [y =

Figure 10 - SOIC with Terminal 5 Deleted
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5.13.3.1.2 Terminal Status (cont’d)

<TerminalDetail-Array>

<TerminalDetail>
<TerminalNumber>1</TerminalNumber>
<TerminalGrouplD>1</TerminalGrouplD>
<RowTerminallndex>3</RowTerminallndex>
<ColumnTerminallndex>1</ColumnTerminallndex>

</TerminalDetail>

<TerminalDetail>
<TerminalNumber>2</TerminalNumber>
<TerminalGrouplD>1</TerminalGrouplD>
<RowTerminallndex>2</RowTerminallndex>
<ColumnTerminallndex>1</ColumnTerminallndex>

</TerminalDetail>

<TerminalDetail>
<TerminalNumber>3</TerminalNumber>
<TerminalGrouplD>1</TerminalGrouplD>
<RowTerminallndex>1</RowTerminallndex>
<ColumnTerminallndex>1</ColumnTerminallndex>

</TerminalDetail>

<TerminalDetail>
<TerminalNumber>4</TerminalNumber>
<TerminalGrouplD>1</TerminalGrouplD>
<RowTerminallndex>1</RowTerminallndex>
<ColumnTerminallndex>2</ColumnTerminallndex>

</TerminalDetail>

<TerminalDetail>
<TerminalGrouplD>1</TerminalGrouplD>
<RowTerminallndex>2</RowTerminallndex>
<ColumnTerminallndex>2</ColumnTerminallndex>
<TerminalStatus>

<Deleted/>

</TerminalStatus>

</TerminalDetail>

<TerminalDetail>
<TerminalNumber>5</TerminalNumber>
<TerminalGrouplD>1</TerminalGrouplD>
<RowTerminallndex>3</RowTerminallndex>
<ColumnTerminallndex>2</ColumnTerminallndex>

</TerminalDetail>

</TerminalDetail-Array>
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5.13.3.1.2 Terminal Status (cont’d)

TerminalStatus of Associated occurs when you have parts with physically connected terminals
and where there is a special requirement to be implemented in the land pattern for the proper
performance of the device. The device may be constructed in accordance with either option A or
option B as shown in Figure 11.

This device has two TerminalGroups. Lets assume that TerminalGroup 1 represents a 2 rows of
4 columns, and that TerminalGroup 2 represent the actual shape of terminal 1 on the device.

Device Option A

Option B Option C

Figure 11 — Part with Special Terminal Pattern
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5.13.3.1.2 Terminal Status (cont’d)

If option A land pattern is desired for the device, then the xml configuration should be as follows:

<TerminalDetail-Array>
<TerminalDetail>
<TerminalNumber>1</TerminalNumber>
<TerminalGrouplD>1</TerminalGroupID>
<RowTerminallndex>1</RowTerminallndex>
<ColumnTerminallndex>1</ColumnTerminalindex>
<TerminalStatus>
<Associated>
<ReferenceTerminalGrouplD>2</ReferenceTerminalGrouplD>
</Associated>
</TerminalStatus>
</TerminalDetail>
<TerminalDetail>
<TerminalNumber>2</TerminalNumber>
<TerminalGrouplD>1</TerminalGroupID>
<RowTerminallndex>1</RowTerminallndex>
<ColumnTerminallndex>2</ColumnTerminallndex>
</TerminalDetail>
<TerminalDetail>
<TerminalNumber>3</TerminalNumber>
<TerminalGrouplD>1</TerminalGroupID>
<RowTerminallndex>1</RowTerminallndex>
<ColumnTerminallndex>3</ColumnTerminalindex>
<TerminalStatus>
<Associated>
<ReferenceTerminalGrouplD>2</ReferenceTerminalGrouplD>
</Associated>
</TerminalStatus>
</TerminalDetail>
<TerminalDetail>
<TerminalNumber>4</TerminalNumber>
<TerminalGrouplD>1</TerminalGroupID>
<RowTerminallndex>1</RowTerminallndex>
<ColumnTerminallndex>4</ColumnTerminallndex>
</TerminalDetail>
<TerminalDetail>
<TerminalNumber>5</TerminalNumber>
<TerminalGrouplD>1</TerminalGroupID>
<RowTerminallndex>2</RowTerminallndex>
<ColumnTerminallndex>4</ColumnTerminallndex>
<TerminalStatus>
<Associated>
<ReferenceTerminalGrouplD>2</ReferenceTerminalGrouplD>
</Associated>
</TerminalStatus>
</TerminalDetail>
<TerminalDetail>
<TerminalNumber>6</TerminalNumber>
<TerminalGrouplD>1</TerminalGroupID>
<RowTerminallndex>2</RowTerminallndex>
<ColumnTerminallndex>3</ColumnTerminallndex>
<TerminalStatus>
<Associated>
<ReferenceTerminalGrouplD>2</ReferenceTerminalGrouplD>
</Associated>
</TerminalStatus>
</TerminalDetail>
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5.13.3.1.2 Terminal Status (cont’d)

<TerminalDetail>
<TerminalNumber>7</TerminalNumber>
<TerminalGrouplD>1</TerminalGroupID>
<RowTerminallndex>2</RowTerminallndex>
<ColumnTerminallndex>2</ColumnTerminallndex>
<TerminalStatus>

<Associated>
<ReferenceTerminalGrouplD>2</ReferenceTerminalGrouplD>
</Associated>

</TerminalStatus>

</TerminalDetail>

<TerminalDetail>
<TerminalNumber>8</TerminalNumber>
<TerminalGrouplD>1</TerminalGroupID>
<RowTerminallndex>2</RowTerminallndex>
<ColumnTerminallndex>1</ColumnTerminallndex>

</TerminalDetail>

<TerminalDetail>
<TerminalGrouplD>2</TerminalGroupID>
<RowTerminallndex>1</RowTerminallndex>
<ColumnTerminallndex>1</ColumnTerminallndex>
<lgnoreForLandPattern/>

</TerminalDetail>

</TerminalDetail-Array>

In this scenario, the following are enforced:-

Terminal group 2 is set to IgnoreForLandPattern,

Page 155

2. Positions as shown by the number sequence in option A of 1, 3, 5, 6 and 7 are

associated with terminal Group 2.

3. Since there is only 1 terminal in TerminalGroup 2, then there is no requirement to

reference  the RowTerminalindex and the ColumnTerminalindex.

If the

RowTerminallndex and the ColumnTerminallndex are omitted, then 1 is assumed.
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5.13.3.1.2 Terminal Status (cont’d)

If option B land pattern is desired for the device, then the xml configuration should be as follows.

<TerminalDetail-Array>
<TerminalDetail>
<TerminalNumber>1</TerminalNumber>
<TerminalGrouplD>1</TerminalGroupID>
<RowTerminallndex>1</RowTerminallndex>
<ColumnTerminallndex>1</ColumnTerminalindex>
<TerminalStatus>
<Associated>
<ReferenceTerminalGrouplD>2</ReferenceTerminalGrouplD>
</Associated>
</TerminalStatus>
<lgnoreForLandPattern/>
</TerminalDetail>
<TerminalDetail>
<TerminalNumber>2</TerminalNumber>
<TerminalGrouplD>1</TerminalGroupID>
<RowTerminallndex>1</RowTerminallndex>
<ColumnTerminallndex>2</ColumnTerminallndex>
</TerminalDetail>
<TerminalDetail>
<TerminalNumber>1</TerminalNumber>
<TerminalGrouplD>1</TerminalGroupID>
<RowTerminallndex>1</RowTerminallndex>
<ColumnTerminallndex>3</ColumnTerminallndex>
<TerminalStatus>
<Associated>
<ReferenceTerminalGrouplD>2</ReferenceTerminalGrouplD>
</Associated>
</TerminalStatus>
<lgnoreForLandPattern/>
</TerminalDetail>
<TerminalDetail>
<TerminalNumber>3</TerminalNumber>
<TerminalGrouplD>1</TerminalGroupID>
<RowTerminallndex>1</RowTerminallndex>
<ColumnTerminallndex>4</ColumnTerminallndex>
</TerminalDetail>
<TerminalDetail>
<TerminalNumber>1</TerminalNumber>
<TerminalGrouplD>1</TerminalGroupID>
<RowTerminallndex>2</RowTerminallndex>
<ColumnTerminallndex>4</ColumnTerminallndex>
<TerminalStatus>
<Associated>
<ReferenceTerminalGrouplD>2</ReferenceTerminalGrouplD>
</Associated>
</TerminalStatus>
<lgnoreForLandPattern/>
</TerminalDetail>
<TerminalDetail>
<TerminalNumber>1</TerminalNumber>
<TerminalGrouplD>1</TerminalGroupID>
<RowTerminallndex>2</RowTerminallndex>
<ColumnTerminallndex>3</ColumnTerminalindex>
<TerminalStatus>
<Associated>
<ReferenceTerminalGrouplD>2</ReferenceTerminalGrouplD>
</Associated>
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5.13.3.1.2 Terminal Status (cont’d)

</TerminalStatus>
<lgnoreForLandPattern/>

</TerminalDetail>

<TerminalDetail>
<TerminalNumber>1</TerminalNumber>
<TerminalGrouplD>1</TerminalGroupID>
<RowTerminallndex>2</RowTerminallndex>
<ColumnTerminallndex>2</ColumnTerminallndex>
<TerminalStatus>

<Associated>
<ReferenceTerminalGrouplD>2</ReferenceTerminalGrouplD>
</Associated>

</TerminalStatus>
<lgnoreForLandPattern/>

</TerminalDetail>

<TerminalDetail>
<TerminalNumber>4</TerminalNumber>
<TerminalGrouplD>1</TerminalGroupID>
<RowTerminallndex>2</RowTerminallndex>
<ColumnTerminallndex>1</ColumnTerminalindex>

</TerminalDetail>

<TerminalDetail>
<TerminalNumber>1</TerminalNumber>
<TerminalGrouplD>2</TerminalGroupID>
<RowTerminallndex>1</RowTerminallndex>
<ColumnTerminallndex>1</ColumnTerminalindex>

</TerminalDetail>

</TerminalDetail-Array>

In this scenario, the following are enforced:-

1. Terminal group 2 is not set to IgnoreForLandPattern and therefore drives the shape of
the land pattern on the printed board.

2. Positions as shown by the number sequence in option A of 1, 3, 5, 6 and 7 are
associated with terminal Group 2, and each of these are set to IgnoreForLandPattern.
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5.13.3.1.2 Terminal Status (cont’d)

If option C land pattern is desired for the device, then the xml configuration should be as follows.

<TerminalDetail-Array>
<TerminalDetail>
<TerminalNumber>1</TerminalNumber>
<TerminalGrouplD>1</TerminalGroupID>
<RowTerminallndex>1</RowTerminallndex>
<ColumnTerminallndex>1</ColumnTerminalindex>
<TerminalStatus>
<Associated>
<ReferenceTerminalGrouplD>2</ReferenceTerminalGrouplD>
</Associated>
</TerminalStatus>
<lgnoreForLandPattern/>
</TerminalDetail>
<TerminalDetail>
<TerminalNumber>2</TerminalNumber>
<TerminalGrouplD>1</TerminalGroupID>
<RowTerminallndex>1</RowTerminallndex>
<ColumnTerminallndex>2</ColumnTerminallndex>
</TerminalDetail>
<TerminalDetail>
<TerminalNumber>3</TerminalNumber>
<TerminalGrouplD>1</TerminalGroupID>
<RowTerminallndex>1</RowTerminallndex>
<ColumnTerminallndex>3</ColumnTerminallndex>
<TerminalStatus>
<Associated>
<ReferenceTerminalGrouplD>2</ReferenceTerminalGrouplD>
</Associated>
</TerminalStatus>
<lgnoreForLandPattern/>
</TerminalDetail>
<TerminalDetail>
<TerminalNumber>4</TerminalNumber>
<TerminalGrouplD>1</TerminalGroupID>
<RowTerminallndex>1</RowTerminallndex>
<ColumnTerminallndex>4</ColumnTerminallndex>
</TerminalDetail>
<TerminalDetail>
<TerminalNumber>5</TerminalNumber>
<TerminalGrouplD>1</TerminalGroupID>
<RowTerminallndex>2</RowTerminallndex>
<ColumnTerminallndex>4</ColumnTerminallndex>
<TerminalStatus>
<Associated>
<ReferenceTerminalGrouplD>2</ReferenceTerminalGrouplD>
</Associated>
</TerminalStatus>
<lgnoreForLandPattern/>
</TerminalDetail>
<TerminalDetail>
<TerminalNumber>6</TerminalNumber>
<TerminalGrouplD>1</TerminalGroupID>
<RowTerminallndex>2</RowTerminallndex>
<ColumnTerminallndex>3</ColumnTerminalindex>
<TerminalStatus>
<Associated>
<ReferenceTerminalGrouplD>2</ReferenceTerminalGrouplD>
</Associated>
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5.13.3.1.2 Terminal Status (cont’d)

</TerminalStatus>
<lgnoreForLandPattern/>

</TerminalDetail>

<TerminalDetail>
<TerminalNumber>7</TerminalNumber>
<TerminalGrouplD>1</TerminalGroupID>
<RowTerminallndex>2</RowTerminallndex>
<ColumnTerminallndex>2</ColumnTerminallndex>
<TerminalStatus>

<Associated>
<ReferenceTerminalGrouplD>2</ReferenceTerminalGrouplD>
</Associated>

</TerminalStatus>
<lgnoreForLandPattern/>

</TerminalDetail>

<TerminalDetail>
<TerminalNumber>8</TerminalNumber>
<TerminalGrouplD>1</TerminalGroupID>
<RowTerminallndex>2</RowTerminallndex>
<ColumnTerminallndex>1</ColumnTerminalindex>

</TerminalDetail>

<TerminalDetail>
<TerminalNumber>1</TerminalNumber>
<TerminalGrouplD>2</TerminalGroupID>
<RowTerminallndex>1</RowTerminallndex>
<ColumnTerminallndex>1</ColumnTerminalindex>

</TerminalDetail>

</TerminalDetail-Array>

In this scenario, the following are enforced:-

1. Terminal group 2 is not set to IgnoreForLandPattern and therefore drives the shape of
the land pattern on the printed board.

2. Positions as shown by the number sequence in option A of 1, 3, 5, 6 and 7 are
associated with terminal Group 2, and each of these are set to IgnoreForLandPattern.
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5.14.3.2 First Terminal Location

path | PartModel/PackageSection/Package-Array/Package/TerminalGroups/TerminalDetail-
Array/FirstTerminalLocation

diagram

FirstTerminalLocationType

" Terminall ocationlD

ype | xsistring

PatternGrouplD

L cme
| ype |xs:string

TerminalGrouplD

ype
-

FirstTerminalLocation § | TerminalCenterType

......................... FRowTermi
type |JEP30-D10:MlnlntegerOfOnEType

minincl, mexln-:ll'l | |

F ColumnTerminallndex
type [JEP20-D10:MinIntegerOfOneType
minlncl/maxIncl[1 [

FPolarTerminalindex
type [JEP20-D10:MinIntegerOfOneType
minincl/maxincl|1 [

"To(ationREIative-tu-Fa(kagECenterType ]

| “Code | I
J LocationRelative-to-PackageCenter Al |type[LocationRelative-to-PackageCenterCodeType |
|type[LocationRelative-to-PackageCenterType ‘ -' EDescription | :
|

‘ |t- pe | LocationRelative-to-PackageCenterDescription Type

type | FirstTerminalLocationType, TerminalCenterType, JEP30-D10:MinIntegerOfOneType,
LocationRelative-to-PackageCenterType, LocationRelative-to-PackageCenterCodeType,

LocationRelative-to-PackageCenterDescriptionType.

The enumerated values for the LocationRelative-to-PackageCenter (Code and Description) are
defined in Table 28.
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5.13.3.2.1 First Terminal Location (cont’d)
Table 28 - Location Relative to Package Center
Code Description
SW Southwest
SE Southeast
NE Northeast
NW Northwest
BL Back-Left
BC Back-Center
BR Back-Right
FL Front-Left
FC Front-Center
FR Front-Right
LB Left-Bottom
LC Left-Center
LT Left-Top
RB Right-Bottom
RC Right-Center
RT Right-Top
L Left
B Back
R Right
F Front

Reference the “Single Position” single terminal illustrations in JESD30, Annex A for graphical
representations of some of the above descriptions.
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5.14.3.3 Terminal Number Pattern
path | PartModel/PackageSection/Package-Array/Package/TerminalGroups/TerminalDetail-

Array/TerminalNumberPattern

diagram

i TerminalNumberPattern [:jl@__:l'
it LTerminalNumberPattemTy |

ype £
e L I L LA, P S

1D

typelxs:strin

TerminalLocationlD
ype|xsistring

S
PatternGrouplD

type |xs:string

=
TerminalGrouplD

type |xs:string

-
5
o
=
*

typexsistring

Sequential P

type |SequentiaITerminalNumberOrderingType"

Grid [
type| GridTerminalNumberOrdering Type |

type

TerminalNumberPatternType, SequentialTerminalNumberOrderingType,

GridTerminalNumberOrderingType.

If the terminal numbering on a Part has logical structure to its pattern, then this can be captured
The section covers
FirstTerminalLocation which is the start of the pattern numbering via the Sequential or Grid
branches. Any terminals that are either deleted, missing or associated within the pattern are

in this

TerminalNumberPattern section.

then covered via the TerminalDetailExceptions.

the capturing of
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5.14.3.3.1 Sequential
path | PartModel/PackageSection/Package-Array/Package/TerminalGroups/TerminalDetail-
Array/TerminalNumberPattern/Sequential
diagram . - — — — — — — — il

Sequentiall erminalNumberOrdering Type

—
NumericalSequenceType

J Sequential 4
|type[SequentialTerminalNumberOrderingType i

J MNumericalSequence 4 L
|t:|:e‘NumencalSequenceType |

J AlphabeticalSequence
|t.'|:E ‘Alphahetica\SequenceType

type | SequentialTerminalNumberOrderingType, TerminalNumberOrderingCodeType,

TerminalNumberOrderingDescriptionType, NumericalSequenceType, AlphabeticalSequenceType.

The enumerated values for the Sequential (Code and Description) are defined in Table 29.
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5.13.3.2.1 Sequential (cont’d)

Table 29 - Terminal Number Sequential Pattern

Code Description
Cw Clockwise
CCw Counter-Clockwise
L2R Left-to-Right
B2F Back-to-Front
R2L Right-to-Left
F2B Front-to-Back
S-H Snake Horizontal
S-Vv Snake Vertical
ZZ-H Zig-Zag Horizontal
ZZ-N Zig-Zag Vertical

Typically, the default sequence is a running number starting with the digit 1 and incrementing by
1. If this is the case, then the NumericalSequence or the AlphabeticalSequence do not have to
be populated. However, in some cases, the Numerical or alphabetical sequence can override
the default, in which case the sequence of terminal numbers is applied in the same order as the
sequence pattern defined by the Code or Description as outlined in Table 29.
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Sequential (cont’d)
Table 30 - Terminal Number Patterns
Dl oow et | Taw | Saw | Saw | Gaw | strt-iow
D | COW | otnea | Tocw | 2CCw | 360w | sccw | Sert-ioow
N zz-v BL TL BL+1 | TL+1 | BL+2 TR
T/] zz-v BR TR BR-1 | TR1 | BR-2 TL
N zz-v TR BR TR-1 | BR1 [ TR-2 BL
m zz-v TL BL TL+1 | BL+1 | TL+2 BR
Z ZZ-H TL TR Tl | TR | T2L BR
z zZ-H BL BR B+lL | B+1R | B+2L TR
Z zZ-H BR BL B+1R | B+iL | B+2R TL
g zZ-H TR TL TR | T1L | T2R BL
I_H/ sV TL BL BL+1 | TL+1 | TL+2 'F(%OF'{#;R?dd,
m SV BL | | Bl | B | FE #BzR‘))dd’
ﬂ_l S-v TR BR BR-1 | TR-1 | TR-2 'F(CSII_#TT_ )Odd,
m SV BR TR TR-1 | BR-1 | BR-2 'F(CTT#;L )Odd,
E S-H TL TR TR | TIL | T2L 'F(CBOFIjI;Lgadd,
z S-H BL BR B+1R | B+1L | B+2L IF(C‘IPII'\’#T:L)Odd’
5 S-H TR TL R-1L T-1R T-2R IF(CBOIL#BT? ;Jdd,
E S-H BR BL B+1L B+1R B+2R IF(C‘?l,#TTq;)dd’
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5.13.3.2.1 Sequential (cont’d)

Table 30 — Terminal Number Patterns (cont’'d)

sEc| E. | o5 | 8y | g0 | gx | 8o
Pattern Eox 28 o = g < g< g < gc Last Point
2 § o g,‘)’o @ g e g e 2 (o
19 o L2R L L+1 L+2 L+3 L+4 R
20 < R2L R R-1 R-2 R-3 R-4 L
21 ’[‘ B2F B B+1 B+2 B+3 B+4 T
22 \[, F2B T T-1 T-2 T-3 T-4 B
. User
23 o Assign | e N/A N/A N/A N/A N/A

By combining the start position of the terminal number via the LocationRelative-to-
PackageCenter with the Sequential Pattern, we can achieve the patterns outlined in Table 30 -

Terminal Number Patterns for terminal numbering.

For positions of BL, TL, BR, TR, the following is also valid for terminals positioned outside of the
package body, namely.

1. The position of BL (Bottom Left) corresponds to
(a) For terminals with a position of Left, Right or Left-to-Right of the package body,
then Left-bottom (LB),
(b) For terminals with a position of Back, Front or Back-to-Front of the package
body, then Back-left (BL),
(c) For terminals with a position of Diagonal of the package body, then Southwest
(Sw),
2. The position of TL (Top Left) corresponds to
(a) For terminals with a position of Left, Right or Left-to-Right of the package body,
then Left-top (LT),
(b) For terminals with a position of Back, Front or Back-to-Front of the package
body, then Front-left (FL),

(c) For terminals with a position of Diagonal of the package body, then Northwest
(NW),
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5.13.3.2.1 Sequential (cont’d)

3. The position of BR (Bottom Right) corresponds to

(a) For terminals with a position of Left, Right or Left-to-Right of the package body,
then Right-bottom (RB),

(b) For terminals with a position of Back, Front or Back-to-Front of the package
body, then Back-right (BR),

(c) For terminals with a position of Diagonal of the package body, then Southeast
(SE),

4. The position of TR (Top Right) corresponds to

(a) For terminals with a position of Left, Right or Left-to-Right of the package body,
then Right-top (RT),

(b) For terminals with a position of Back, Front or Back-to-Front of the package
body, then Front-right (FR),

(c) For terminals with a position of Diagonal of the package body, then Northeast
(NE).

I o
[*3
I

Figure 12 — Terminal Numbering Pattern Samples
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5.14.3.3.2 Grid

path | PartModel/PackageSection/Package-Array/Package/TerminalGroups/TerminalDetail-
Array/TerminalNumberPattern/Grid

. e
dlagram GridTerminalNumberOrderingType 1

—
|
|
|
|

J Row

[type[RowTerminalMumberQrderingType

Left-to-Right
|type[JEP30-DI0:Empty Type

Right-to-Left
|type[JEP30-DID:Empty Type

-
[[or eSS ———=c—c—cc—ccc==c |
|type|GridTerminalNumberOrdering Type | ColumnTerminalNumberOrderingType

NumericalSequence L_JF

AlphabeticalSequence !#

J Column
|tvpe[ColumnTerminalMumberOrdering Type

|type[JEP30-D10:Empty Type

|type[JEP30-DI0:Empty Type

type | GridTerminalNumberOrderingType, RowTerminalNumberOrderingType, NumericalSequenceType,

AlphabeticalSequenceType, JEP30-D10:EmptyType, ColumnTerminalNumberOrderingType.

This section identifies the terminal numbering of each terminal in a grid array by providing both
a Row and Column identification of the terminal location on the Grid. Each Row and Column
can have either a NumericalSequence or an AlphabeticalSequence. The NumericalSequence is
a running number beginning with the digit 1 and incrementing by 1, however that sequence can
be over-ridden by the provision of a sequence of numbers defined in the Numerical element.

Similarly, the AlphabeticalSequence is a running number sequence of the letters of the English
alphabet, however in the majority of cases, the characters I, O, Q, S, X, and Z are sometimes
not used because it is hard to distinguish these either legibly or from their numerical equivalency
from the legend. As such the Character element under the AlphabeticalSequence is an
unbounded element that contains the used set of characters in an ordered sequence.

The Prefix is an optional integer that can be placed before the character to define the terminal
numbering of a multi grid package, as shown in Figure 13 — A Multi grid Package.
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5.13.3.2.3 Grid (cont’d)

PACKAGE MOUNTED ON
BACK SIDE OF PC BOARD
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Figure 13 — A Multi grid Package

In Figure 14, the columns have a NumericalSequence from 8 0 F H K M B T V Y
Front-to-Back. The rows have an AlphabeticalSequence

going from Left-to-Right, with a specific set of alphabetical “
set of Characters. The xml structure below represents the <
detail terminal numbering in this example. -

9,

Figure 14 — Grid Array with Terminal Numbering

, 10,

18, 16, 14, 12
19, 17, 15, 13, 11,

<TerminalDetail-Array>
<TerminalNumberPattern>

<FirstTerminalLocation>
<TerminalGroupID> Terminal Group ID 1 </TerminalGrouplD>
<LocationRelative-to-PackageCenter>

<Code>SW</Code>

</LocationRelative-to-PackageCenter>

</FirstTerminalLocation>

<Grid>

Sess s e e bd
S e s s ssssREBsRssEERERN
Sesssssssssssssss s [0
S e s s sseesRRSERERERERS
Sesecessrreresenceees [J
LI NC I N N N N N I NI N )
sssssssssssssssassses s [0
.‘.l.-.....‘...ll..“
ees s sssssssessssssnes ™
Ses s s sssRRERReSERERERS
Teescssnsreressennene e g
LR N IR R I B I N B )
"Se s ssssesnssessneneses ]
sesssssssssssssssnsas |
sSesssssssssssssseseses kBl
S e s s s sRseBeRSEERRERERS
CRC R I N I B
L L A B B N B B R L B B
L L L L L L B L L B L B L L L L B L B
L L L B B B B B B B B B

20,

<Row>
<AlphabeticalSequence>
<Character>A</Character>
<Character>B</Character>
<Character>C</Character>
<Character>D</Character>
<Character>E</Character>
<Character>F</Character>
<Character>G</Character>
<Character>H</Character>
<Character>J</Character>
<Character>K</Character>
<Character>L</Character>
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5.13.3.2.3 Grid (cont’d)

<Character>M</Character>
<Character>N</Character>
<Character>P</Character>
<Character>R</Character>
<Character>T</Character>
<Character>U</Character>
<Character>V</Character>
<Character>W</Character>
<Character>Y</Character>
</AlphabeticalSequence>
<Left-to-Right/>
</Row>
<Column>
<NumericalSequence></NumericalSequence>
<Front-to-Back/>
</Column>
</Grid>
</TerminalNumberPattern>
</TerminalDetail-Array>

Table 31 — Grid Terminal Numbering Pattern

NW Front-to-Back Left-to-Right
(221
- 1 3
NW Left-to-Right Front-to-Back
o
C A
=
NE Front-to-Back Right-to-Left
m
3 1
<« .
o NE Right-to-Left Front-to-Back
wl
SwW Back-to-Front Left-to-Right
Pl
A C
n .
SwW Left-to-Right Back-to-Front
.,
1 3
o
SE Back-to-Front Right-to-Left
—I—'
C A
Jn .
> SE Right-to-Left Back-to-Front
3 1




JEDEC Publication No. 30-P100G

Table 31 - Grid Terminal Number Patterns (cont’d).

Page 171

| NW Front-to-Back Left-to-Right
(']
1 3
LA| NW Left-to-Right Front-to-Back
1C
1C 1A
—
- NE Front-to-Back Right-to-Left
Ly
3 1
NE Right-to-Left Front-to-Back
1ic
W
— ‘ SW Back-to-Front Left-to-Right
1A 1C
1C
1A ‘ SW Left-to-Right Back-to-Front
1 3
w
- SE Back-to-Front Right-to-Left
1C 1A
ic
’ 1A SE Right-to-Left Back-to-Front
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5.14.3.4 Terminal Detail Exceptions
path | PartModel/PackageSection/Package-Array/Package/TerminalGroups/TerminalDetail-
Array/TerminalDetailExceptions
diagram ‘ TerminalDetailkxceptionsType 1|
‘ _ | TerminallocationlD |
‘ h [.‘":|XS:S‘tl‘il'Ig |
| |
| |
| |
| |
‘ | TerminalCenter-Array L |
‘ type|TerminalCenter-Array Type |
‘ a3 )| Terminalindex + |
| : type|TerminallndexType | |
‘ TerminalNumber e |
t -pe|TerminaINumberType"
| |
FTITTTTTTmssssssssssssssssssssees .. 1 m—_———— — — — — — — —
_i_TerminalDetailExceptions :_l.[:l_—:'_ [Telmilw\StdiusType |
Lt:EEJ'."?[’_“_i!‘_a_'[???.i!@EE'EE’t.iE’!‘?TYPEE? | | |
""""""""""""""" . [ Missing |
‘ | type|JEP30-D10:EmptyType | |
| I | | Deleted | |
| e ——r—— by tpe | JEP30-D10:Empty Type | |
| . type| TerminalStatusType .' | [Excluded | |
\ ; | v pe| JEP30-D10:Empty Type 1
‘ : | || Associated 8 | |
‘ ' ty :r;]Associa‘tedTerminaIStatusType | |
\ i | |
| | [ignoreForLandPattern  : |
\ itype[JEP30-D10:Empty Type: |
= - —
type | TerminalDetailExceptionsType, TerminalCenterType, TerminalindexType, TerminalNumberType,

TerminalStatusType, JEP30-D10:EmptyType, AssociatedTerminalStatusType.
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5.14.34.1.1 Terminal Center - Array
path | PartModel/PackageSection/Package-Array/Package/TerminalGroups/TerminalDetail-
Array/TerminalNumberPattern/TerminalDetailExceptions/TerminalCenter-Array

diagram r - - — — — — — — — — — |

| TerminalCenter-ArrayType
| TerminalCenterType | |
| Fx | |
| xs:decimal | |
| Ey | |
| xs:decimal | |

TerminalCenter-Array L 5™ N |
type |Termir|a ICenter-Array Type PitchRadius |
| xs:decimal | |
| | | Center 5 | |
| type[JEP30-D10:PointXYType ] ||
I — |
| xs:inteer | |
s o
type | TerminalCenter-ArrayType, TerminalCenterType, JEP30-D10:PointXYType.
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5.14.3.4.1.2 Terminal Index

path | PartModel/PackageSection/Package-Array/Package/TerminalGroups/TerminalDetail-
Array/TerminalNumberPattern/TerminalDetailExceptions/Terminallndex

diagram - "

TerminallndexType

F RowTerminallndex

type JEP30-D10:MinintegerOfOneType
minlncl/mazxine |1

F FromRowTerminallndex

type JEP30-D1:MinintegerOfCOneType
minlnel/maxincl|1

FToRowTerminallndex
JEP30-D1:MinintegerOfCOneType

type
_(;T;}:-" minlncl/maxincl |1

ECO'IJI'III‘ITE"IIiI‘Ia“I‘ldE‘x

type JEP30-D10:MinintegerOfOneType
minlncl/maxIncl|1

F FromColumnTerminallndex

type JEP30-D10:MinintegerOfOneType
minlncl/maxIncl|1

Terminallndex 1 =
type|TerminalindexType

FToColumnTerminalindex

type JEP30-D10:MinintegerOfOneType
minlncl/maxIincl|1

F PolarTerminallndex

type JEP30-D10:MinintegerOfOneType
minlncl/maxIncl {1 |

EFr('.\mP('.\l.ar'l'ermirlallrlude'x
type JEP30-D10:MinintegerOfOneType
minlncl/mazxine |1 [

E'I'{:P('.\I.ar'l'ermirlallmie'x
type JEP30-D10:MinintegerOfOneType
minlncl/mazxine |1 |

type | TerminallndexType, JEP30-D10:MinIntegerOfOneType.
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5.14.3.4.1.3 Terminal Number

path | PartModel/PackageSection/Package-Array/Package/TerminalGroups/TerminalDetail-
Array/TerminalNumberPattern/TerminalDetailExceptions/TerminalNumberType

diagram ———
’;-rminaINumberType
= Number
xs:strin
1.%

_| TerminalNumber

type| TerminalMumberType T

type | TerminalNumberType

If a pattern of terminals are missing from the device, then these missing patterns can be
captured under the TerminalDetailExceptions section as shown below for the Peripheral Grid
Array shown in Figure 15.

@
o
-
x
=

Lz
0
=
=
.

A, W
- W] . LI
o~ . . L
o i . "o
L2 . . s
o} SR O
o U U
~ R RO
o (R U
L =22 = e
-on- seen
.= OO RN
o e
. RN T )
2 OO TEE
3]
o ~ D a2
SRR R
g R s
Rl ¢ o e o TEE
2 ee e ceee e

Figure 15 — Periphery Grid Array with Inner Array Matrix
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5.13.3.2.4.2 Terminal Number (cont’d)

<TerminalDetailExceptions>
<TerminalNumber>
<FromRow>5</FromRow>
<ToRow>16</ToRow>
<FromColumn>E</FromColumn>
<ToColumn>H</ToColumn>
</TerminalNumber>
<TerminalStatus>
<Missing></Missing>
</TerminalStatus>
</TerminalDetailExceptions>
<TerminalDetailExceptions>
<TerminalNumber>
<FromRow>5</FromRow>
<ToRow>16</ToRow>
<FromColumn>N</FromColumn>
<ToColumn>T</ToColumn>
</TerminalNumber>
<TerminalStatus>
<Missing></Missing>
</TerminalStatus>
</TerminalDetailExceptions>
<TerminalDetailExceptions>
<TerminalNumber>
<FromRow>5</FromRow>
<ToRow>8</ToRow
<FromColumn>J</FromColumn>
<ToColumn>M</ToColumn>
</TerminalNumber>
<TerminalStatus>
<Missing></Missing>
</TerminalStatus>
</TerminalDetailExceptions>
<TerminalDetailExceptions>
<TerminalNumber>
<FromRow>13</FromRow>
<ToRow>16</ToRow>
<FromColumn>J</FromColumn>
<ToColumn>M</ToColumn>
</TerminalNumber>
<TerminalStatus>
<Missing></Missing>
</TerminalStatus>
</TerminalDetailExceptions>
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5.14.4 Via Array

path | PartModel/PackageSection/Package-Array/Package/TerminalGroups/Via-Array

diagram - -
9 ma-ﬂrrayTypE 1

1ype |xsistring |

TerminalGrouplD :

L itype|xsistring :

Vialocation

StandardArray =
type |‘u’iaStandardArrayT}rpe ]

________________________________

CircularArray H

type |‘u’iaCircuIarArra}rT)rpe ]

itype|Via-ArrayType |

RandomArray m
type |ViaRand0mArrayT)rpe ]

e|WiaDetailType 1t
'yp*é-'

....................

:
L .
constraints

type | Via-ArrayType, ViaLocationType, ViaStandardArrayType, ViaCircularArrayType, ViaRandomArrayType,
ViaDetailType.

Grounding Via are sometimes required to support the operational functionality of the Part in a
product design. This Via-Array section enables this detail to be captured. The location and
pattern of these Vias can be captured via any combination of a StandardArray, CircularArray or
RandomArray as shown in the diagram..

The dimensions and technology of the vias are not defined since this is determined by the
Product on to which the Part is assembled.
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5.14.4.1 Standard Array
path | PartModel/PackageSection/Package-Array/Package/TerminalGroups/Via-Array/ViaLocation/StandardArray
diagram [Vestmmtitps T T T |
| = |
| t-,-'|:|-':|xs:ir1teger |
| Em-: |
| t-,-'|:|-':|xs:ir1teger |
| ma@@@—ql
| dx %@Eﬂominal | |
| t-,-'|:|-':|JEP31}-D11}:VaIueTypE t-,-'|:u-':|xs:decima| |
|
StandardArray e |
type |ViaStandardArra}rT].rpe - IEF3EI'-D1 D:ValueType _i |
| dy ,#_'rEjEFENoanaI | |
| t-,-'|:|-':|.IEP3'I}-D1'I}:UaIueTypE t-,-'|:u-':|xs:decima| |
| B —— I
| FF;DEFEILKF:J;: _| |
| | ||
| | | LowerLeftVialocation fype |xs:decimal | |
| type | JEP30-D10:PointiiType = | |
| | type|xs:decimal | |
| |. ______ 1 |
type | ViaStandardArrayType, JEP30-D10:ValueType, JEP30-D10:PointXYType.
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path

PartModel/PackageSection/Package-Array/Package/TerminalGroups/Via-Array/ViaLocation/CircularArray

diagram

| ViaCircularArrayType

| CircularArray

type |‘u’iaCi reularArrayType

e

—
_ | PitchRadius

t-,-'|:u-'—.|xs:decima|

———————

JEP30-DAD:PointXYType

| 4

| | Center

t-,-'|:u-'—.|xs:decima|

type |JEP3G-D11}:PointKYType =

T
| | StartAngle
type |xs:integer

| S ——
AngleToFill

¥

t--'|:ue|xs:decima|

t--'|3&|xs:integer

_————
AngleBetweenVias

t-,-'|3&|xs:integer

S
| | NumberOfVias

t-,-'|:u-'—.|xs:ir1teger

type

ViaCircularArrayType, JEP30-D10:PointXYType.

5.14.4.3 Random Array
path | PartModel/PackageSection/Package-Array/Package/TerminalGroups/Via-Array/ViaLocation/RandomArray
diag,am ( T T T T T T~ = = — — —
9 FaRandnmArrayType |
| FP;DEPD?U(F:{DE_ _| |
RandomArray ’#@ Vialocation . xs:decimal | |
t--'pe|ViaRand0mArra}rType | t--'|:|e|JEP3[)-D1-D:P0ir1t)(\"TypE | |
| 1. | xs:decimal | |
I. ______ — |
- -
type | ViaRandomArrayType, JEP30-D10:PointXYType.
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5.14.4.4 Via Detail

path | PartModel/PackageSection/Package-Array/Package/TerminalGroups/Via-Array/ViaDetail

diagram

Fx
xs:decimal

y

usidecimal

usidecimal

Center .
type[JEP30-D10:PointX¥ Type |

= Angle

xs:inteer

‘tvpe | ViaDetail Type

Mtype JEP30-D10:MinintegerfOneType
minlncl/maxincl|1

IEIC@Iu mnTerminallndex

—|type JEP30-D10:MinlntegerOfOneType
minlncl/maxincl|1

I—EP-.".ll.arTermirsall ndex
type JEP30-D10:MinlntegerOfOneType
|

minlncl/maxIncl|1

L K] | PlatedShut .
ibype | ViaStatusType | Et;.'pe|_JEP30—D10:Empt!TIE|eI

| Deleted |
type[JEP30-D10:Empty Type

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
"~ RowTerminallndex |
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

type | ViaDetailType, ViaCenterType, JEP30-D10:PointXYType, JEP30-D10:MinIntegerOfOneType,
ViaStatusType, JEP30-D10:EmptyType.
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5.15 Tiebar - Array
path | PartModel/PackageSection/Package-Array/Package/Tiebar-Array
diagram o T T T T T s T s e e e e T
| Tiebar-ArrayType |
- — — — — — — — |
| | TiebarType |
| Tiebar-Array E] | | Tiebar  4idl - | 1 PatternGroup | |
type[Tiebar-ArayType T | | I,,'t;ﬂze_LT_iEP_a_rT_szE@_T' .'L _______ J:fr;f;-'P_EJ_Tie_lz@r_P_a_t_ter_rl@tq@p_Trp%:; | |
. i | O 0.z | |
: I | ypc[Tiebarshape-ArrayType | | |
: 5 | | TiebarselectionToBodyRelationship-Array & | |
| | itype[TiebarSelectionT oBadyRelationship-ArrayType ! |
| e |
| |
S
type | Tiebar-ArrayType, TiebarType, TiebarPatternType, TiebarPatternGroupType, TiebarShape-ArrayType,
TiebarSelectionToBodyRelationship-ArrayType.
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5.15.1 Tiebar Pattern

path | PartModel/PackageSection/Package-Array/Package/Tiebar-Array/Tiebar/TiebarPattern

diagram

type]xsistring !

StandardArray
type |Tiebar5tandardArrayType

______________________

|
|
|
|
|
|
|
|
E 'I'leba!'Patlern [% |
u_tJ-'p_eJT|ebarPatternType__:: C:
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

............................... B

| TiebarCircularArrayType

=PpitchRadius

|type[xs:decimal

Center &
type[JEP30-D10:PointType |

CircularArray H_P_EH_:EF
type |TiebarCircuIarArra3rType

RotateWithCircle :
iype|JEP30-DI0:EmptyType
—_—— - — — — —— ——_— — |
H&barRandomArrayType —l |
RandomArray L | — | TiebarLocation r? |
type|TiebarRandomArrayType | type[JEP30-D10:PointXiType | | |
l 1.3 | |

type | TiebarPatternType, TiebarStandardArrayType, JEP30-D10:PitchValueSetType, TiebarCircularArrayType,

JEP30-D10:PointXYType, JEP30-D10:EmptyType, TiebarRandomArrayType.
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5.15.2 Pattern Group
path | PartModel/PackageSection/Package-Array/Package/Tiebar-Array/Tiebar/PatternGroup
diagram | Tevarpattemerouprype T 7|
|
|
|
| TevarPattemGroupRelationsnpType T
| i
|
| o 3| |
‘ t-l')Ja:l:::::taz:rs:g:ou RelationshipType T xs:strin | :
\ == | |
‘ tpefusisting | | |
\ | |
\
type | TiebarPatternGroupType, TiebarPatternGroupRelationshipType,
TiebarPatternGroupRelationshipTransformationsType.
5.15.2.1 Relationship Transformations
path | PartModel/PackageSection/Package-Array/Package/Tiebar-
Array/Tiebar/PatternGroup/PatternRelationship/RelationshipTransformations
diagram

RelationshipTransformations
type |TiebarPatternGroupRelationshipTransformationsTypE

type

TiebarPatternGroupRelationshipTransformationsType.
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5.15.3 Tiebar Shape - Array

path | PartModel/PackageSection/Package-Array/Package/Tiebar-Array/Tiebar/TiebarShape-Array

diagram mbarshape-.ﬁ.rraﬂype

|

|

|

|

TiebarPatternGrouplD | |
|type[JEP30-D10:EmptyType | |
|

|

|

|

|

|

! TiebarShape-Array | :,_l.Ci S ] T|| e )2 T
'type|TiebarShape-ArrayType & ifype|TiebarShapeType & J ViewPerspective r?

""""""" e type|ViewPerspectiveType ]
0.
1.@
J ViewPerspective-to-ViewPerspectiveAlignment-Array %‘

| | AssembledShape %]
|t--'|Je|Assemb|ed5h@eType

| |t--'|J-': |Vi ewPerspective-to-ViewPerspectiveAlignment-ArrayType

type | TiebarShape-ArrayType, TiebarShapeType, JEP30-D10:EmptyType, ViewPerspectiveType,

ViewPerspective-to-ViewPerspectiveAlignment-ArrayType, AssembledShapeType.
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path

PartModel/PackageSection/Package-Array/Package/Tiebar-Array/Tiebar/TiebarShape-
Array/TiebarShape/ViewPerspective

diagram

| ViewPerspective

type |‘-.u’iew|3v.=.r5p ectiveType T
1w

1

X¥Plane

type| JEP30-D10:Empty Type

1 Topside

| itype|JEP30-D10:EmptyType |

S

| YZPlane

type|JEP3D-D10:EmptyType

Left

Right

typelJEPID-D10:EmptyType

¥7Plane

type| JEP30-D0:Empty Type

Back

type|JEP3D-D10:EmptyType

Front

type| JEP30-D10:Empty Type

RectangleShape

]

type

RectangleShapeType 7

ModifiedRectangleShape

[+

type

MedifiedRectangleShapeType |

ContourShape

[+

type

Cu:untu:uurShapeT}rpe':

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
type|JEP30-D1Empty Type |
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

type

ViewPerspectiveType, JEP30-D10:EmptyType, RectangleShapeType, ModifiedRectangleShapeType,

ContourShapeType.
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5.15.3.1.1 Rectangle Shape

path | PartModel/PackageSection/Package-Array/Package/Tiebar-Array/Tiebar/TiebarShape-
Array/TiebarShape/ViewPerspective/RectanguleShape

diagram - - 7
| RectangleShapeType

| Dimension1 i
| type|JEP30-D10:DimensionalValueSetGroup Type |

| RectangleShape | Dimension2 H
type|JEP30-D10:DimensionalValueSetGroupType |

t-.'r:E|RectangleShapeT}rpe T |

type | RectangleShapeType, JEP30-D10:DimensionalValueSetGroupType.

5.15.3.1.2 Modified Rectangle Shape

path | PartModel/PackageSection/Package-Array/Package/Tiebar-Array/Tiebar/TiebarShape-
Array/TiebarShape/ViewPerspective/ModifiedRectangleShape

diagram e T
9 | ModifiedRectangleShapeType
| Dimension1 1
| type .IEF'3D-D'ID:DimensiunalVaIueSetGrDupT}rpe'_
| Dimension2 e
ModifiedRectangleShape type

type| ModifiedRectangleShapeType T

ImpactedCorner M
ImpactedCornerUnspecifiedValueSetGroupType |

type

|

|

|

g |
JEP30-D10:DimensionalValueSetGroupType |
|

|

|

|

—

type | ModifiedRectangleShapeType, JEP30-D10:DimensionalValueSetGroupType,

ImpactedCornerUnspecifiedValueSetGroupType.
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5.15.3.1.2.1 Impacted Corner
path | PartModel/PackageSection/Package-Array/Package/Tiebar-Array/Tiebar/TiebarShape-
Array/TiebarShape/ViewPerspective/ModifiedRectangleShape/ImpactedCorner
diagram | ImpactedComerUnspecifiedValueSetGroupType |
: st 1| |
| | ChamferedCorner H | |
| type|UnspecifiedChamferedCornerType | | |
| ----------------------- Rec gularinCorner H‘FI | |
| ype|ExteriorCornerType 7 | |type]UnspecifiedRectangularinCarnerType | |
| ConvexCorner | I
I |
J ImpactedCorner
[type]ImpactedCornerUnspecifiedValueSetGroupType
type | ImpactedCornerUnspecifiedValueSetGroupType, ExteriorCornerType, UnspecifiedChamferedCornerType,

UnspecifiedRectangularinCornerType, UnspecifiedConvexCornerType.

5.15.3.1.2.2 Exterior Corner Type

path

PartModel/PackageSection/Package-Array/Package/Tiebar-Array/Tiebar/TiebarShape-
Array/TiebarShape/ViewPerspective/ModifiedRectangleShape/ImpactedCorner/...

diagram

DX

|
|
| | |
| ChamferedCorner | t-.'pe|JEP30-D10:Unspecified‘u‘alueSetGroupTypeEl |
I _t-.'[:E|UnspecifiedChamferedCornerTypeE_PTE:E'{ DY & :
| |
|
|

type |JEP30-D10:Unspecified‘u‘alueSetGroupT}rpe §

| DX

|

|

|

|

|

|

|

|

[

| _ — M|

| | RectangularinCorner 1 type[JEP30-D10:UnspecifiedValueSetGroup Type | |

type|UnspecifiedRectangularinCornerType DY | |
&3]

|

|

|

|

|

|

|

=
\type | ExteriorCornerType |

t-.'pe|.|EP30—D10:Unspecified‘u‘aIueSetGroupType':

|
|
|
| Radius
|
|
|

| | ConvexCorner 1 | t-'r:E|JEP30-D10:Unspecified‘u‘alueSetGroupType': I
t-.'pe|UnspecifiedCon\.rexCUrnerType E :"(':(;;.;‘ "" Co ;r";r(':;';t;r"""‘. |

type

ExteriorCornerType, UnspecifiedChamferedCornerType, JEP30-D10:UnspecifiedValueSetGroupType,

UnspecifiedRectangularinCornerType, UnspecifiedConvexCornerType, JEP30-D10:PointXYType.
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5.15.3.2 View Perspective —to — View Perspective Alignment - Array
path | PartModel/PackageSection/Package-Array/Package/Tiebar-Array/Tiebar/TiebarShape-
Array/TiebarShape/ViewPerspective-to-ViewPerspectiveAlignment-Array
diagram [ Viewperspective-to-ViewPerspectiveAlignment-ArrayType |
] ViewPerspective-to-ViewPerspectiveAlignment-Array e?_l@_l ViewPerspective-to-ViewPerspectiveAlignment i |
|t '|Je|ViewPerspEctive—to-ViewPEl’spectiveAIignment-ArrayType | |t 'pe|ViewPerspective—to-ViewPerspectiveAIignmentType |
type | ViewPerspective-to-ViewPerspectiveAlignment-ArrayType,
ViewPerspective-to-ViewPerspectiveAlignmentType.
5.15.3.2.1 View Perspective —to — View Perspective Alignment
path | PartModel/PackageSection/Package-Array/Package/Tiebar-Array/Tiebar/TiebarShape-
Array/TiebarShape/ViewPerspective-to-ViewPerspectiveAlignment-Array/ViewPerspective-to-
ViewPerspectiveAlignment
diagram |____________
ViewPerspective-to-ViewPerspectiveAlignmentType

|
|
|
FromViewPerspectiveShapelD A |
|
|

ViewPerspective-to-ViewPerspectiveAlignment i
i '|Je|‘u’iewF‘erspective-to-ViewPerspectiveﬁlignmentType t '|:|=_|From‘ufiewPerspectiveShapelDType ]
e
1.0 ToViewPerspectiveShape o
| i '|:ue|ToViewPer5pecti\reShapeType"
|

type

ViewPerspective-to-ViewPerspectiveAlignmentType, ViewPerspectiveShapelDReferenceType.
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5.15.3.2.1.1 From View Perspective Shape ID
path | PartModel/PackageSection/Package-Array/Package/Tiebar-Array/Tiebar/TiebarShape-
Array/TiebarShape/ViewPerspective-to-ViewPerspectiveAlignment-Array/ViewPerspective-to-
ViewPerspectiveAlignment/FromViewPerspectiveShapelD
diagram re - T T T T T T T T T T T 1

ViewPerspectiveShapel DReferenceType

EViE’WPE[SPECtiVEl D

E‘."iewPerspecti\.-'e—tch—‘."iewPerspnecti\.u?;‘\lig nment|D

|

|

|

| :

| |t-.'|:E|x5:5tr|ng
|

|

|

FromViewPerspectiveShapelD L
type|ViewPerspectiveShapelDReferenceType

|
|
|
|
|
|
|
|
|
|
|
|
|
|
[

type | FromViewPerspectiveShapelDType, JEP30-D10:EmptyType.




JEDEC Publication No. 30-P100G

Page 190
5.15.3.3 Assembled Shape
path | PartModel/PackageSection/Package-Array/Package/Tiebar-Array/Tiebar/TiebarShape-
Array/TiebarShape/AssembledShape
} -
dlagram | AssembledShapeType |
| f\ﬁewpersp-ecﬁve-to-WewPersp-ediveAngnmentll} | |
| [typexsistring
| | ImpactedTiebarType 1 I
| |
| | |l
| | ER@WTIEI}&I’H‘IHE’X | |
| type [JEP30-D10:MinIntegerOfOneType | |
| _r-lﬁ;ﬁ;&-ﬁ':‘]-féi}:a-r""""l S minln-:l'maxln-:l|‘| | | |
[ AssembledShape iype[ImpactedTiebarType 7 ) [FcolumnTiebarindex
|tvpe|AssembledShapeType T ' | type [JEP30-D1O:MinIntegerofOneType | |
| ' | minind/maxinc |1 [ | |
| : | [FrotarTiebarindex | |
| : type [JEP30-D10:Minlnte gerOfOneType
! | minln-:l'maxln-:ll‘l | |
| : L — — — — — — — ]
| : ——m—e—e———— — —
| E | Impact-to-TiebarGroupType | |
| | |impact-to-TiebarGroup | B () ' | |
| itype[Impact-to-TiebarGroupType | |1 Symmetry & | |
| | iype(TiebarSymmetryType |
L e |
e -
type | TiebarPatternGroupRelationshipTransformationsType.

5.15.3.3.1 Tiebar Center

ath | PartModel/PackageSection/Package-Array/Package/Tiebar-Array/Tiebar/TiebarShape-
p g g y g y p
Array/TiebarShape/AssembledShape/ImpactedTiebar/TiebarCenter
diagram Febar[enterType |
| xs:decimal |
| e |xs:decimal |
TiebarCenter = |
type|TiebarCenterType " PitchRadius
ol i | |type[xs:decimal |
| Center ) |
| type[JEP30-D10:PointiType | |
type | TiebarCenterType, JEP30-D10:PointXYType.
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5.15.3.3.2 Apply —to —all - Tiebars
path | PartModel/PackageSection/Package-Array/Package/Tiebar-Array/Tiebar/TiebarShape-
Array/TiebarShape/AssembledShape/Impact-to-TiebarGroup/Apply-to-all-Tiebars
diagram
type | Apply-to-all-TiebarsType, JEP30-D10:Cornerimpact-to-StandardArrayType, JEP30-D10:EmptyType
5.15.3.3.3 Symmetry
path | PartModel/PackageSection/Package-Array/Package/Tiebar-Array/Tiebar/TiebarShape-
Array/TiebarShape/AssembledShape/Impact-to-TiebarGroup/Symmetry
diagram
|
| |
|
iversanGanter T 3! |
type]TiebarReflectioninversionCenterType |
____________ i |
type | TiebarSymmetryType, TiebarSymmetryRotationType, SymmetryRotationAxisType,
TiebarSymmetryRotationCenterType, TiebarReflectionType, ReflectionAxisType,
TiebarReflectionInversionCenterType.
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5.15.3.3.3.1 Center

path | PartModel/PackageSection/Package-Array/Package/Tiebar-Array/Tiebar/TiebarShape-
Array/TiebarShape/AssembledShape/Impact-to-TiebarGroup/Symmetry/Rotation/Center

diagram { [ T ]

| TiebarCenter
type[JEP30-D10:EmptyType

|
Center | - |
type|TiebarsymmetryRotationCenterType | | = |
|

PackageBodyCenter
| type[JEP30-D10:EmplyType

type | TiebarSymmetryRotationCenterType, JEP30-D10:EmptyType.

5.15.3.3.3.2 Mirror Plane

path | PartModel/PackageSection/Package-Array/Package/Tiebar-Array/Tiebar/TiebarShape-
Array/TiebarShape/AssembledShape/Impact-to-TiebarGroup/Symmetry/Reflection/MirrorPlane

diagram | ReflectionAxisType ]
| Dapiane T 1

| | ifype|JEP30-DI:EmpType ! |

MirrorPlane L F:szIane ________________ |
type[ReflectionAxisType (=) ! ifype[IEP30-D1D:EmptyType ! |

e eeeeee——— .

| i 1 xzPlane : |
.
.

type | ReflectionAxisType, JEP30-D10:EmptyType.

5.15.3.3.3.3 Inversion Center

path | PartModel/PackageSection/Package-Array/Package/Tiebar-Array/Tiebar/TiebarShape-
Array/TiebarShape/AssembledShape/lmpact-to-TiebarGroup/Symmetry/Reflection/InversionCenter

diagram

TiebarCenter

D inversionCenter 7T y | e fype[JEP30-D10:EmptyType]| |
type TiebarReflectioninversionCenterType | |-' PackageBodyCenter |

| type | JEP30-D10:EmptyType

type | TiebarReflectioninversionCenterType, JEP30-D10:EmptyType.
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5.15.4 Tiebar Selection To Body Relationship - Array
path | PartModel/PackageSection/Package-Array/Package/Tiebar-Array/Tiebar/TiebarSelectionToBodyRelationship-
Array

diagram i;er:a_ﬁzﬂ:tln_ﬂo;dyglat?ngp;aﬁpe_ _______________ ]
| Tebwsanciniootasionigtye ||
| | |
| | I
||
|

TiebarSelectionToBodyRelationship Al fommsmremeseeeeeeaooooooos . |
fype|TiebarselectionToBodyRelationshipType .": ! t |

1.2 [ S R KA !
type | TiebarSelectionToBodyRelationship-ArrayType, TiebarSelectionToBodyRelationshipType,

Tiebar-to-Body-X-OffsetType, Tiebar-to-Body-Y-OffsetType, Tiebar-to-Body-Z-OffsetType.

For non-symmetrical Tiebars around the package center, dimensions may be referenced from
the Tiebar shape to the Package body area. This data can be captured in the
TiebarSelectionToBodyRelationship section.
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5.15.4.1 Tiebar Pattern or Tiebar Pattern Group to Body X-Offset
path | PartModel/PackageSection/Package-Array/Package/Tiebar-Array/Tiebar/TiebarSelectionToBodyRelationship-
Array/TiebarSelectionToBodyRelationship/Tiebar-to-Body-X-Offset
diagram i |
part 1 of Tiebar-to-Body-X-OffsetType
200 e
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5.15.4.1 Tiebar Pattern or Tiebar Pattern Group to Body X-Offset (cont’d)
diagram | “Fiopar-to-Bodv X-Offeet & | et P i ;
iebar-to-Body-X-Offset + X14-CenterOfBody-to-CenterlineQfTiebarGroup
part 2 of ] EI

o | FEEL e o A =]

: B

- [_H

- F

0,

!

i ;
' i
e |
!

!

i

.1 X21-RightSideOfBody-to-RightSideOflLeftTiebarShape EI

1 X22-RightSideOfBody-to-LeftSideOfCenterTiebarShape é‘

_i X23-RightSideOfBody-to-LeftSideOfRightTiebarShape [_EI

- ]

type | Tiebar-to-Body-X-OffsetType, JEP30-D10:ValueSetGroupType.

Table 32 - Tiebar to Package Body X-Offset lists out all the various dimensions that can be
selected from any major point of the package body to any point of the tiebar shape in X
direction.

Center of Center Tiebar Group is the same as Centerline of Tiebar Group, however the use of
the “...Centerline of Tiebar Group” is more encompassing since it also includes the centerline of
a row or column of an even number of tiebars, i.e., midway between tiebar 2 and tiebar 3 of 4
tiebars in a row or column.
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5.15.4.1 Tiebar Pattern or Tiebar Pattern Group to Body X-Offset (cont’d)
Table 32 - Tiebar to Package Body X-Offset
Symbol Description
X1 Left side of body to Left Side of Left Tiebar Shape
X2 Left side of body to Center of Left Tiebar Shape
X3 Left side of body to Right side of Left Tiebar Shape
X4 Left side of body to Left Side of Center Tiebar Shape
X5 Left side of body to Centerline of Tiebar Group
X6 Left side of body to Right side of Center Tiebar Shape
X7 Left side of body to Left side of Right Tiebar Shape
X8 Left side of body to Center of Right Tiebar Shape
X9 Left side of body to Right side of Right Tiebar Shape
X10 Center of body to Left side of Left Tiebar Shape
X11 Center of body to Center of Left Tiebar Shape
X12 Center of body to Right side of Left Tiebar Shape
X13 Center of body to Left side of Center Tiebar Shape
X14 Center of body to Centerline of Tiebar Group
X15 Center of body to Right side of Center Tiebar Shape
X16 Center of body to Left side of Right Tiebar Shape
X17 Center of body to Center of Right Tiebar Shape
X18 Center of body to Right side of Right Tiebar Shape
X19 Right side of body to Left side of Left Tiebar Shape
X20 Right side of body to Center of Left Tiebar Shape
X21 Right side of body to Right side of Left Tiebar Shape
X22 Right side of body to Left side of Center Tiebar Shape
X23 Right side of body to Centerline of Tiebar Group
X24 Right side of body to Right side of Center Tiebar Shape
X25 Right side of body to Left side of Right Tiebar Shape
X26 Right side of body to Center of Right Tiebar Shape
X27 Right side of body to Right side of Right Tiebar Shape
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5.15.4.2 Tiebar Pattern or Tiebar Pattern Group to Body Y-Offset

path | PartModel/PackageSection/Package-Array/Package/Tiebar-Array/Tiebar/TiebarSelectionToBodyRelationship-
Array/TiebarSelectionToBodyRelationship/Tiebar-to-Body-Y-Offset

diagram e el
part 1 of Tiebar-to-Body-Y-OffsetType
2 ,
. i Y1-BackSideOfBody-to-BackSideOfBackTiebarShape e
 |type|JEP30-DI0NalueSetGroupType - :
| | ¥2-BackSideOfBody-to-CenterOfBackTiebarShape EEI
 \ype|JEP30-D10NalueSetGroupType :
| ¥3-BackSideOfBody-to-FrontSideOfBackTiebarShape PEI

I Y4-BackSideOfBody-to-BackSideOfCenterTiebarShape [‘El

i ¥53-BackSideOfBody-to-CenterlineQfTiebarGroup Eéﬂ

'
1
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5.15.4.2 Tiebar Pattern or Tiebar Pattern Group to Body Y-Offset (cont’d)

T T —
vart 2 of | ._Tiebar-to-Body-Y-Offset

2 - itype |Tiebar-to-Bo dy-¥-OffsetType

e

3

:L . ¥22-FrontSideOfBody-to-BackSideOfCenterTiebarShape EEI

L
o H
L

&

type | Tiebar-to-Body-Y-OffsetType, JEP30-D10:ValueSetGroupType.

Table 33 - Tiebar to Package Body Y-Offset lists out all the various dimensions that can be
selected from any major point of the package body to any point of the tiebar shape in Y

direction.
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5.15.4.2 Tiebar Pattern or Tiebar Pattern Group to Body Y-Offset (cont’d)
Table 33 - Tiebar to Package Body Y-Offset
Symbol Description
Y1 Back side of body to Back side of Back Tiebar Shape
Y2 Back side of body to Center of Back Tiebar Shape
Y3 Back side of body to Front side of Back Tiebar Shape
Y4 Back side of body to Back side of Center Tiebar Shape
Y5 Back side of body to Centerline of Tiebar Group
Y6 Back side of body to Front side of Center Tiebar Shape
Y7 Back side of body to Back side of Front Tiebar Shape
Y8 Back side of body to Center of Front Tiebar Shape
Y9 Back side of body to Front side of Front Tiebar Shape
Y10 Center of body to Back side of Back Tiebar Shape
Y11 Center of body to Center of Back Tiebar Shape
Y12 Center of body to Front side of Back Tiebar Shape
Y13 Center of body to Back side of Center Tiebar Shape
Y14 Center of body to Centerline of Tiebar Group
Y15 Center of body to Front side of Center Tiebar Shape
Y16 Center of body to Back side of Front Tiebar Shape
Y17 Center of body to Center of Front Tiebar Shape
Y18 Center of body to Front side of Front Tiebar Shape
Y19 Front side of body to Back side of Back Tiebar Shape
Y20 Front side of body to Center of Back Tiebar Shape
Y21 Front side of body to Front side of Back Tiebar Shape
Y22 Front side of body to Back side of Center Tiebar Shape
Y23 Front side of body to Centerline of Tiebar Group
Y24 Front side of body to Front side of Center Tiebar Shape
Y25 Front side of body to Back side of Front Tiebar Shape
Y26 Front side of body to Center of Front Tiebar Shape
Y27 Front side of body to Front side of Front Tiebar Shape
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5.15.4.3 Tiebar Pattern or Tiebar Pattern Group to Body Z-Offset

path | PartModel/PackageSection/Package-Array/Package/Tiebar-Array/Tiebar/TiebarSelectionToBodyRelationship-
Array/TiebarSelectionToBodyRelationship/Tiebar-to-Body-Z-Offset

diagram e —
l?ebar—tn—Body—Z—OffsetType

| | Z2-SeatingPlane-to-CenterOfTiebarShape 2

cooopooo
'

type | Tiebar-to-Body-Z-OffsetType, JEP30-D10:ValueSetGroupType.

Table 34 lists out all the various dimensions that can be selected from any major point of the
package body to any point of the terminal contact area in Z direction.

Table 34 - Terminal Group to Package Body Z-Offset

Symbol Description

Z1 Seating Plane to Lower side of Tiebar Shape
Z2 Seating Plane to Center of Tiebar Shape

Z3 Seating Plane to Upper side of Tiebar Shape
Z4 Under side of Body to Lower side of Tiebar Shape
Z5 Under side of Body to Center of Tiebar Shape
Z6 Under side of Body to Upper side of Tiebar Shape
z7 Upper side of Body to Lower side of Tiebar Shape
Z8 Upper side of Body to Center of Tiebar Shape
Z9 Upper side of Body to Upper side of Tiebar Shape
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5.16 Fiducial Marking
path | PartModel/PackageSection/Package-Array/Package/FiducialMarking
diagtam | —_————— - — — — — — — — — — — — — —
J mduciall'\-‘larkingType N
e T T T B

FiducialShape-ArrayType
| o YPE FiducialohapeType

FiducialShape-Array L _@!
t-.'[:E|Fiducia|5hape—Arra}rT)rpe r[____
! FiducialMarking kY 1
itype|FiducialMarkingType | H

1
1
constraints

type | FiducialMarkingType, FiducialShape-ArrayType, FiducialShapeType, JEP30-D10:ShapeOrderType,

JEP30-D10:GraphicalFormat-Array Type

A fiducial marker or fiducial is an object placed in the field of view of an imaging system that
appears in the image produced, for use as a point of reference or a measure. It may be either
something placed into or on the imaging subject, or a mark or set of marks in the reticle of an
optical instrument.

5.16.1 Fiducial Shape

path | PartModel/PackageSection/Package-Array/Package/FiducialMarking/FiducialShape-Array/FiducialShape

diggram{ = - Y — — — — — — —

Vertex-Array

H
type|FiducialVertex-ArrayType

PrimitiveFiducialShape s
type| PrimitiveFiducialShapeType |

type | FiducialShapeType, FiducialVertex-ArrayType, PrimitiveFiducialShapeType,

JEP30-D10:GraphicalFormat-Array Type
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5.14.1 Fiducial Shape (cont’'d)

The Shape can be created from a choice of Vertices, or primitive shapes.

GraphicalFormatID serves as a reference ID for the GraphicalFormat, that is defined under the
GraphicalFormat-Array/GraphicalFormats where a set of graphical formats can be defined that
can be standardized across multiple Shape entries. The addition of the GraphicalFormat under
Shape enables unique modification of a references Graphical Format for applying to this specific
shape instance.

The ShapeOrderSequence can be used to define the order of shapes for a complex fiducial that

may consist of various shapes. It works in tandem with the ShapeOrder that is defined under
FiducialMarking/FiducialShape-Array.

5.16.1.1 Vertex - Array

path | PartModel/PackageSection/Package-Array/Package/FiducialMarking/FiducialShape-
Array/FiducialShape/Vertex-Array

diagram e —— —— —— — — — ]

Vertex A
type | FiducialVertexType

E_: FeatureControl-1Ds

| Vertex-Array | {typ<[JEP30-D10:FeatureControl-IDsType it |
t|:E|Fiducia|‘u‘ertex-Arra)rT)rpe e = |

2

|_FiduciaIEdgeVertE)(ControITyp_e__.

type | FiducialVertex-ArrayType, FiducialVertexType, JEP30-D10:FeatureControl-IDsType,

FiducialEdgeVertexControlType
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5.16.1.1.1  Edge
path | PartModel/PackageSection/Package-Array/Package/FiducialMarking/FiducialShape-
Array/FiducialShape/Vertex-Array/Edge
diagram { —_———- — — — — — — — — — — — — — — — -

| Lines
| type[JEP30-D10:Empty Type

ty |:E|FiducialLine‘u‘ertacControIT}rpe type |JEP3D—D1 DEmptyType

type[JEP30-D10:Empty Type

|

|

|

|

_| Line ° = | [ strip I
|

|

|

|

|
|
| | | Loop
|
|

| | Triangle
| type[JEP30-D10:Empty Type

type | FiducialEdgeVertexControlType, FiducialLineVertexControlType, JEP30-D10:EmptyType

The default is assumed to be Line/Strip if the Edge element is omitted. The Edge structure
governs how each of the vertices in the unbounded Vertex element is to be processed.

Line/Lines represent pairs of vertices interpreted as individual line segments. Vertices 1 and 2
make one line segment whereas vertices 3 and 4 makes the 2" line segment. Vertices 2 and 3
are not connected with a line segment.

Line/Strip represent a series of connected line segments. Vertices 1 and 2 make one line
segment whereas vertices 2 and 3 makes the 2" line segment, and vertices 3 and 4 makes the
3" line segment.

Lines/Loop is the same as strip, with a segment added between last and first vertices. From the
previous example, vertices 4 and 1 makes the final line segment, creation a closed loop.

Triangle represent each triple set of vertices to be interpreted as an individual triangle. Vertices
1, 2, and 3 make one triangle whereas vertices 4, 5, and 6 makes the 2" triangle.
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5.16.1.2 Primitive Fiducial Shape
path | PartModel/PackageSection/Package-Array/Package/FiducialMarking/FiducialShape-
Array/FiducialShape/PrimitiveFiducialShape
diagram e 1|
| J Rectangle H‘FI |
| |type|ReferenceRectangleType |
| i_Re;er;C;s;iﬂ;e _______ | |
| | |
| | |
| | |
| | | Crosshair |
| = type|ReferenceCrosshairType |
| |
| |
| |
| PrimitiveFiducialShape E_F_%_@} |
type|PrimitiveFiducialShapeType | | RegularPolygon M |
type|ReferenceRegularPolygonType
| ' |
| [ circle k |
| type|ReferenceCircleType |
| | | FiducialCenter IZ%] |
| type[JEP30-D10:PointXVType ] |
- = |
type | PrimitiveFiducialShapeType, ReferenceRectangleType, ReferenceCrosshairType,
JEP30-D10:DimensionalValueSetType, ReferenceRegularPolygonType, ReferenceCircleType,
JEP30-D10:PointXYType
5.16.2 Graphical Format - Array
path | PartModel/PackageSection/Package-Array/Package/FiducialMarking/GraphicalFormat-Array
diagram | o — — — — —

oLupe [xsistring]

: GraphicalFormat 4{'

J GraphicalFormat-Array
|type[FiducialGraphicalF ormat-ArrayType

constraints

type

JEP30-D10:GraphicalFormat-Array Type, GraphicalFormatsType, GraphicalFormatType.
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5.16.2.1 Graphical Format
path | PartModel/PackageSection/Package-Array/Package/FiducialMarking/FiducialShape-
Array/FiducialShape/GraphicalFormat
diagram |————————————|
GraphicalFormatType |
| FStrokeWidth i |
| TTibype StrokeWidthType: |
| { iminincl/maxincl[1 I |
| | “StrokeOpacity : |
| :":t-.'r:E StrokeOpacity Type |
| { iminincl/maxincll0 003 |
| Fiokeinec |
| { itype|StrokelineCapType |
| Graphicalformat | StrokeDash Array |
t-.'r:E|Graph|ca|Fu:urmatT}rpe | :“' |
| e
type | GraphicalFormatType, StrokeWidthType, StrokeOpacityType, StrokeLineCapType, StrokeDash-ArrayType,
ColorType, FillOpacityType
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5.16.2.1.1 Color Type

path | PartModel/PackageSection/Package-Array/Package/FiducialMarking/FiducialShape-
Array/FiducialShape/GraphicalFormat/StrokeColor

PartModel/PackageSection/Package-Array/Package/FiducialMarking/FiducialShape-
Array/FiducialShape/GraphicalFormat/FillColor

diagram s
ColorType

E
Name

type| ColorMameType

IEHex
[ pattern | #[A-Fa-f0-9]{6}
type  |ColorHexType

Fr
minlncl/maxlncl | |255
Fa
_@j type Color-GType
minincl/maxIncl|0 [235
Fe
—type Color-BType
minlncl/maxIncl|0 [255

|
|
|
|
|
|
|
type Color-RType |
|
|
|
|
|
|

type | DefaultColorType, DefaultColorNameType, DefaultColorHexType, DefaultColor-RType,
DefaultColor-GType, DefaultColor-BType

ColorNameType as defined in the StrokeColor/Name element list the names of the Scalable
Vector Graphics (SVG) Colors as defined by the Scalable Vector Graphics (SVG) Specification.

ColorHexType as defined in the StrokeColor/Hex element uses a regular expression pattern to
recognize the six-digit hexadecimal representation of the Scalable Vector Graphics (SVG)
Colors.

Color-RType, Color-GType, Color-BType allows the construction of all the colors from the
combination of the red, green, and blue colors in the RGB Color Space. The red, green, and
blue use 8 bits each, which have integer values from 0 to 255.
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5.17 Geometric Dimensioning and Tolerancing

path | PartModel/PackageSection/Package-Array/Package/GDANndT,

PartModel/PackageSection/Package-Array/Package/GDandTDatum-to-ElementMap

diagram r-————-—"—" """ " — — — —/ — |
| JEP30-D10:GDAndT Type

|

|

| GDAndT 1 "
type[JEPID-DN10:GDANd TType | 0§

|| GDandTDatum-to-ElementMap-Array L | [‘EI |
type| GDandTDatum-to-ElementMap-Array Type it :EJGDandTDatum-tn-EIementMa_p'[)pr u |
| ................................................................... A-*- 1

type | JEP30-D10:GDANndTType, Datum-ArrayType, FeatureControl-ArrayType,

FeatureControlPlacement-ArrayType

When applying GD&T, the first consideration is to establish a datum reference frame based on
the function of the part in the assembly with its mating parts. After the datum reference plane is
established, the form of the primary datum features is controlled, followed by the orientation and
/ or location of the secondary and tertiary datum features. After the datum features are related
relative to each other, the remaining features are controlled for orientation and location relative
to the datum reference framework.

As a result of increased decentralization of design and manufacturing, it is even more important
that the design more precisely states the functional requirements. To accomplish this, it is
becoming increasingly more important that the use of geometric and dimensioning replace the
former limit dimensioning for form, orientation, location, and profile of part features. This section
follows the ASME Y14.5-2009 Dimensioning and Tolerancing which establishes uniform
practices for stating and interpreting dimensioning, Tolerancing and related requirements for
use on engineering drawings and in related documents.

Refer to this ASME Y14.5-2009 Dimensioning and Tolerancing standard for a detailed
explanation of the terminology used in association with this section.
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5171 Datum Array
path | PartModel/PackageSection/Package-Array/Package/GDAndT/Datum-Array
diagram Etﬁ_ﬂﬂ_ype ______________ L
| S |
| | DatumType -l |
| | _Fip | |
| | t;—'|:ue|xs:string | |
| | | [ ElementRef | |
| | t;-'|:ue|xs:string | |
| | | Planar | |
| | type|EmptyType | |
| | | | width | |
| | type [EmptyType | |
---------------------- | | o]
i Datum-Array E@— Datum 1 —
type|Datum-ArrayType | type @ —— | |
| ——— | _@] Cylindrical |
| = | type[EmptyType | |
| | | Conical | |
| | type | EmptyType | |
| | || LinearExcludedShape | |
| | type | EmptyType | |
| | | | Complex | |
| | type | EmptyType | |
| | _EPIacementID | |
| | type|us:string | |
L - - _ _ —
- —1
type | Datum-ArrayType, DatumType, EmptyType.
A datum feature is selected '&@& | [eme=: 2
based on its functional N2
. . N +1
relationship to the tolerance . -

feature and the requirements of
the design.

]
[E1/Z]

&é\. !

lr_";aaaCI3|

Figure 16 — Example showing
Datum and Feature Control Frames

MOEX AREA
(D/2 X E1/2)

PN

D Feature Control Frame
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5.15.1 Datum Array (cont’d)

The diagram below from the ASME Y14.5-2009 Dimensioning and Tolerancing standard for a
detailed explanation of the terminology used in association with this section.

FEATURE DATUM DATUM AND DATUM DATUM ANO

CONSTRAINING
TYFE ON THE DRAWING FEATURE FEATURE SIMULATOR DEGREES OF FREEDOM

PLANAR .
(@) - P
— 1 < -
s
- P
WIDTH ' )?'\
§
"CENTER PLANE L

SPHERICAL *
(c)

CYLINDRICAL
’ RS

POINT

~
AXIS
(7N
= © A
COIEI.IE?AL STe3 P P
E ~
e
LINEAR AL )'
e Ses
0 y
L~
e %'4
i danil
COMPLEX A

(@)

B [ QB0

AXIS, I/,’
POINT, 4,23 |43
& CENTER PLANE 4.11.4]4.2

Source: ASME Y14-5 2009

Figure 17 — Constrained Degrees of Freedom for Primary Datum Features
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5.17.2 Feature Control Array
path | PartModel/PackageSection/Package-Array/Package/GDAndT/FeatureControl-Array
diagtam | Y — — — — — — — — — — — — — — —
9 Faturetontrol-nrraﬂype |
| Faﬁeﬁtﬁ@pe_ _____ | |
| | iD | |
| | xs:strin | |
| | = PlacementiD | |
| | xs:strin | |
| | | | FeatureControlType = : I
e T type|FeatureControlType
1 FeatureControl-Array - FeatureControl -
:_L'P_EJ_F_e_ar'e[E.f_ienrr_ql:%tr_ay_Trp_e_E_-]@t'peIFeatureControlListType;'_lﬂll -I{EE'_ Ezmﬂam |
I 1.2 | ltype[xs:decimal | |
| | T ol
| | itype[FeatureControlModifierType o | |
| | | | DatumRef-Array = | |
| t'|Je|DatumRef-ArrayType | |
| |_ __________ 1 |
S —
type | FeatureControl-ArrayType, FeatureControlListType, FeatureControlType, FeatureControlModifierType,
DatumRef-ArrayType.
5.17.2.1 Feature Control Type
path | PartModel/PackageSection/Package-Array/Package/GDAndT/FeatureControl-
Array/FeatureControl/FeatureControlType
diagram e e e e e e e e e ]
matureCDntranype |
| | Form 5 |
| type|FeatureControlFormType | |
| | | Orientation = |
| type | FeatureControlCrientationType ] |
| FeatureControlType q_]l@ Profile | |
type | FeatureControlType | - type | FeatureControlProfileType ] |
| Location T |
| type | FeatureControllocationType ] |
| | | Runout =s |
| type | FeatureControlRunoutType ] |
I ———————REERERRRRERRIRRIR,
type | FeatureControlTypeType, FeatureControlFormType, FeatureControlOrientationType,
FeatureControlProfileType, FeatureControlLocationType, FeatureControlRunoutType.
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path

PartModel/PackageSection/Package-Array/Package/GDAndT/FeatureControl-
Array/FeatureControl/FeatureControlType/Form

diagram

| FeatureControlFormType

|
|
|
|
|
| t,ﬁ:&rr;e atureControlFormType

| StraightnessSurface

type|EmptyType

| | StraightnessDerivedMedianLine

type|EmptyType

| | FlatnessSurface

type|EmptyType

| | FlatnessDerivedMedianPlane

type|EmptyType

| | Circularity

type|EmptyType

| | cylindrity

type|EmptyType

type

FeatureControlFormType, EmptyType.

Form tolerances control straightness, flatness, circularity, and cylindricity. See section on
“Tolerance of Form” in the ASME Y14-5 2009 for more details.

5.17.2.1.2 Orientation

path | PartModel/PackageSection/Package-Array/Package/GDAndT/FeatureControl-
Array/FeatureControl/FeatureControlType/Orientation
diagram - T T = 7
9 i;aturecnntrnlDrientatiDnType |
| | Parallefism |
| type|EmptyType |
| | | PerpendicularityFeature |
| Orientation typeEmptyType |
t,'|:u-':|FeatureControIOrlentatmnType | [ PerpendicularityFeature0fsize |
| type|EmptyType |
| | Angularity |
| type| EmptyType |
type | FeatureControlOrientationType, EmptyType.

An orientation tolerance controls parallel, perpendicular, and all other angular relationships. See

section on “Tolerance of Orientation” in the ASME Y14-5 2009 for more details.
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5.17.2.1.3 Profile

path | PartModel/PackageSection/Package-Array/Package/GDAndT/FeatureControl-
Array/FeatureControl/FeatureControl Type/Profile

diagram - - - - — T —/

|
ProfileOfALine |
type| EmptyType |
|

|

| Profile
type | FeatureControlProfileType

ProfileOfASurface
| t.|:--':|Emptj.-'T].rpe

type | FeatureControlProfileType, EmptyType.

A profile is an outline of a surface, a shape made up of one or more features, or a two-
dimensional element of one or more features. Profile tolerances are used to define a tolerance
zone to control form or combinations of size, form, orientation, and location of a feature(s)
relative to a true profile. See section on “Tolerance of Profile” in the ASME Y14-5 2009 for more
details.

5.17.2.1.4 Location

path | PartModel/PackageSection/Package-Array/Package/GDAndT/FeatureControl-
Array/FeatureControl/FeatureControlType/Location

diagram _——— ——

Position
type | EmptyType

Location
type | FeatureControllocationType

type | EmptyType

Symmetry
type | EmptyType

|
|
Concentricity |
|
|
|

type | FeatureControlLocationType, EmptyType.

Included in the principles of tolerances of location. are position, concentricity, and symmetry
used to control the following relationships:
Center distance between features of size such as holes, slots, bosses, and tabs.

2. Location of features of size (such as in the previous bullet) as a group, from datum
features, such as plane and cylindrical surfaces.

Coaxiality of features of size, and

Concentricity or symmetry of features of size—center distances of correspondingly
located feature elements equally disposed about a datum axis or plane

See section on “Tolerance of Location” in the ASME Y14-5 2009 for more details.
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5.17.2.1.5 Runout

path | PartModel/PackageSection/Package-Array/Package/GDAndT/FeatureControl-
Array/FeatureControl/FeatureControlType/Runout

diagram  —— — — — — — |

Runout |
type | EmptyType |
|
|

| Runout
type | FeatureControlRunoutType

TotalRunout
type|EmptyType

type | FeatureControlRunoutType, EmptyType.

Runout is a tolerance used to control the functional relationship of one or more features to a
datum axis established from a datum feature specified at RMB. The types of features controlled
by runout tolerances include those surfaces constructed around a datum axis and those
constructed at right angles to a datum axis. See section on “Tolerance of Runout” in the ASME
Y14-5 2009 for more details.
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5.17.3 Modifier

path | PartModel/PackageSection/Package-Array/Package/GDAndT/FeatureControl-Array/FeatureControl/Modifier

diagram e — — — — — — —
part 1 of FeatureControlModifierType
2
MaximumMaterialCondition
J— type|EmptyType
r=i —/E}
""" LeastMaterialCondition

type|EmptyType

|
|
|
|
|
|
|
|
|
|
A | |
! TangentPlane ! |
|

|

|

|

|

|

|

|

|

|

I

Diameter

- Modifler EH{——1 type [EmptyType
i/ne[FeatureControlModifierType T |
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diagram
part 1 of
2

I Modifier EI—|-E:EF
1type | FeatureControlModifierType

| Diameter

t.|:--':|Empt_l.rT1.rpE

| | SphericalDiameter

t.|:--':|Empt1.rT1.rpe

Radius

t.|:--':|Empt1.rT1.rpe

| | SphericalRadius

t.|:--':|Emptj.rT3.rpe

| | ControllerRadius

t.|:--':|Emptj.rT3.rpe

Between

t.|:--':|Empt_l.rT1.rpE

AllAround

t.|:--':|Empt1.rT1.rpe

AllOver

t.|:--':|Empt1.rT1.rpe

type

FeatureControlModifierType, EmptyType.

Modifiers establishes additional symbols for specifying geometric characteristics and other
dimensional requirements on engineering drawings. The application of Modifiers such as Most
Material Condition or Least Material Condition may be applied to geometric tolerance values on
features of size. See section on “Applicability of Modifiers on Geometric Tolerance Values and
Datum Feature References” in the ASME Y14-5 2009 for more details.
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5.15.3

Modifier (cont’'d)

TERM SYMBOL | SEE:
AT MAXIMUM MATERIAL CONDITION

e e b reee ooy | @ | 335
(When applled to a datum reference)

AT LEAST MATERIAL CONDITION

(inen appled o g Dlames ) | © | ass
(When applled to a datumn reference)

TRANSLATION > 3.3.26
PROJECTED TOLERANCE ZONE ® 3,36
FREE STATE ® 3.3.20
TANGENT PLANE @ 3.3.21
UNEQUALLY DISPOSED PROFILE @) 3.3.22
INDEPENDENCY 9 3.3.24
STATISTICAL TOLERANCE (sT) | 3310
CONTINUOUS FEATURE (CF) | 3323
DIAMETER %) 3.3.7
SPHERICAL DIAMETER S@ 3.37
RADIUS R 3.3.7
SPHERICAL RADIUS SR 3.3.7
CONTROLLED RAD|US CR 337
SQUARE O 3.3.16
REFERENCE () 33.8
ARC LENGTH ~ 3.3.9
DIMENSION ORIGIN c|9—» 3.3.17
BETWEEN <> | 3311
ALL AROUND O | 3319
ALL OVER B | 3325

Source: ASME Y14-5 2009

Figure 18 — Modifying Symbols
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path

PartModel/PackageSection/Package-Array/Package/GDAndT/FeatureControl-Array/FeatureControl/DatumRef-

Array

diagram

| DatumRef-ArrayType

DatumRef-Array

|
|
|
|
|
|
|
|
|
|
|
|
|
|
L

DatumRef

—|-|-I : —H =]
i '|:ue|DatumRef-ArrayType type|DatumBefT -

1.2

= DatumID

xs:strin

_ | Primary

type|EmptyType

=

Secondary

type | EmptyType

| | Tertiary

type | EmptyType

_ | LeastMaterialBoundary

type | EmptyType

| | MostMaterialBoundary

type | EmptyType

| | ActualMatingEnvelope

type | EmptyType

| | MinimumMaterialEnvelope

type | EmptyType

| | TangentPlane

type|EmptyType

| | DatumTarget

type | EmptyType

| | MathematicallyDefinedContour

type | EmptyType

type

DatumRef-ArrayType, DatumRefType.

A datum reference frame is three mutually perpendicular intersecting datum planes. See section
on “Datum Reference Frames” in the ASME Y14-5 2009 for more details.
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5.17.5 Feature Control Placement Array

path | PartModel/PackageSection/Package-Array/Package/GDAndT/FeatureControlPlacement-Array

diagram - - - - - - - - -
gra FeatureControlPlacement-ArrayType
———-e—-- - — e —— Y — Y — — —
FeatureControlPlacementType 1

[io2 [enstring | |

| FeatureControlPlacement-A L | [ Placement J_._
:. 1 n rray H-|| | i# =

- - o . -
= | FeasturalontrolPMacamant-drray Type | T |: .'il-iitJ'E_n:'n': PlacemantTyp

R Pif Mgl e Siriar L ' .l
|

LE

type | FeatureControlPlacement-ArrayType, FeatureControlPlacementType, EmptyType.

A feature control frame is related to a considered feature by one of the following methods

1. Locating the frame below or attached to a leader-directed note or dimension pertaining
to the feature.
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Attaching a leader from the frame pointing to the feature.

Page 219

Attaching a side, corner, or an end of the frame to an extension line from the feature,

provided it is a plane surface,

4. Attaching a side, corner, or an end of the frame to an extension of the dimension line

pertaining to a feature of size, and

5. Placing in a note, chart, or the general tolerance block.

See section on “Datum Reference Frames” in the ASME Y14-5 2009 for more details.

5.17.6 GD&T XML Example

Figure 19 represents an SOIC device
with a Feature Control Frame highlighted
that is represented in the xml example
below.

<GDANdT>
<FeatureControl-Array>
<FeatureControl>
<|D>Feature Control ID 1</ID>
<PlacementID>Place ID X</PlacementID>
<FeatureControlType>
<Location>
<Position/>
</Location>
</FeatureControlType>
<Tolerance>0.25</Tolerance>
<Modifier>
<MaximumMaterialBoundary/>
</Modifier>
<DatumRef-Array>
<DatumRef>
<DatumID>C</DatumID>
<Primary/>
</DatumRef>
<DatumRef>
<DatumID>A</DatumID>
<Secondary/>
</DatumRef>
<DatumRef>
<DatumID>B</DatumID>
<Secondary/>
</DatumRef>
<DatumRef>
<DatumlID>D</Datum|D>
<Tertiary/>
</DatumRef>
</DatumRef-Array>
</FeatureControl>
</FeatureControl-Array>

<FeatureControlPlacement-Array>
<Placement>
<ID> Place ID X</ID>
<DerivedMedianPlane/>

A A

‘*A

N/2

O [aaa] C|A-B 2x

Iy

HARAAAAE

R

shEhek:

@—i|' -

N/2

[ES]BBB[ C
2X N/2 TIPS

- N
|$ddd®CA—BD |

-

-

Figure 19 — Sample for Representation

in an XML Structure
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5.15.6 GD&T XML Example (cont’'d)

<XZPlane/>
<Left/>
<Right/>
</Placement>
</FeatureControlPlacement-Array>
</ GDAndT>

<FeatureControl-ID>
<FeatureControllID>456</FeatureControlID>
<FeatureControlPlacementID>BBB</FeatureControlPlacementID>
</FeatureControl-ID>

5.17.7 GD and T Datum-to-Element Map

path | PartModel/PackageSection/Package-Array/Package/GDandTDatum-to-ElementMap-Array/GDandTDatum-to-

ElementMap
diagram ___________1
GDandTDatum-to-ElementMapType
EE—

| ElementRef

| typelxsistring
| GDandTDatum-to-ElementMap [—j Package
:t-.'[:EJGDand'l'Datum—to—EIementMa_p'[ype n t-.'r:E|JEP30—D10:EmptyT}rpe
___________________________________________________________________ V [

0.

e ——
TerminalGrouplD

t-.'pe|xs:string

E——
TerminalDetailRef
type |xs:string

type | GDandTDatum-to-ElementMapType, JEP30-D10:EmptyType
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5.18 Recommended Footprint - Array

path | PartModel/PackageSection/Package-Array/Package/RecommendedFootprint-Array

diagram | o T T T T T T T T e e N

| = FootprintName

type[xsistring

& Polarity H

| | InterconnectTechnology-Array .

1t

type | InterconnectTechnology-Array Type T

| | RecommendedPadOrHoleShape-Array
type|RecommendedPad OrHole- Array Type |

()

-----------------------------

|

|

|

|

|

|

|

|

|

|

|

|

| |
E RecommendedFootprint-Array E@_ RecommendedFootprint #‘L@‘ _E AssemblyOutlinelayer [‘éﬂ |
: : |
: : |
|

|

|

|

|

|

|

|

|

|

|

type|RecommendedFootprintType

—

type | RecommendedFootprint-ArrayType, RecommendedFootprintType, JEP30-D10:EmptyType,
InterconnectTechnology-ArrayType, RecommendedPadOrHole-Array Type, ThermalRelief-ArrayType,
AssemblyOutlineLayerType, ConductiveArea-ArrayType, PlacementOutlineType, Keep-inLayer-ArrayType,
KeepoutRegion-ArrayType, SoldermaskLayer-ArrayType, PasteMaskLayer-ArrayType.

The FootprintName and FootprintExtendedName is described in JESD30, “Descriptive
Designation System for Electronic-device Packages and Footprints”.
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5.18.1 Interconnect Technology - Array
path | PartModel/PackageSection/Package-Array/Package/RecommendedFootprint-
Array/RecommendedFootprint/InterconnectTechnology-Array
diagram r——————— ——————————————
J InterconnectTechnology-Array e_ele:a_[ InterconnectTechnology 4
[tvpe[interconnedT echnology-ArrayType | [type[interconnedTechnologyType
| 1.2
S
type | InterconnectTechnology-ArrayType, InterconnectTechnologyType, JEP30-D10:EmptyType
5.18.2 Recommended Pad Or Hole Shape - Array
path | PartModel/PackageSection/Package-Array/Package/RecommendedFootprint-
Array/RecommendedFootprint/RecommendedPadOrHoleShape-Array
diagram o T T T - T T T T T T T T T
| RecommendedPadOrHole-ArrayType |
| i RecommendedPadOrHoleShape |
| | ifype|RecommendedPadOrHoleType |
| RecommendedFadOrHoleShape-Array L i _____________________________ 6_‘:_ |
t-.'r:E|RecommendedPadOrHole—ArrayType o
PadGroupToPadGroupRelationship E':] |
| itype| PadGroupToPadGroupRelationshipType 1 |
AR e St ke et 0 1 ot
| 0. |
type | RecommendedPadOrHole-ArrayType, RecommendedPadOrHoleType,
PadGroupToPadGroupRelationshipType
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5.18.2.1 Recommended Pad or Hole Shape

path | PartModel/PackageSection/Package-Array/Package/RecommendedFootprint-
Array/RecommendedFootprint/RecommendedPadOrHoleShape-Array/RecommendedPadOrHoleShape

diagram | - — — — 7

“ID

type|xsistring

f InterconnectTechnologylD

|type[xsistring

SurfaceMount

—
L)

t |:E|RecommendedSurfaceMountPadShapeT}rpe':

|
|
|
|
|
|
| =
|

ThroughHole r

B
t |:E|Recommended'l'hroutholeT}rpe

|
|
|
|
|
|
|
|

'R ndedPadOrHoleSha 1 |

! Recomme rHoleShape Locati

::f_l:EJRecnmmendedPadOrHoleT)fP E'j@_ TReco r%] :
|
|
|
|
|
|
|
|

________________________________________________________ E_’ i Vo |:E|RecommendedPadOrHoIeLocatinnT}rpeI:
=

E 1.

E__I PatternGroup

|

|

| Uy &
 itype|RecommendedPadOrHolePattemGroupType

| Do b

| e

|

|

|

. LandPatternSpan

'
]
-

| landPatternSpacing EI
't |_:EJ RecommendedlandPatternSpacingType |

'
'
]
L-

type | RecommendedPadorHoleShapeType, RecommendedSurfaceMountPadShapeType,
RecommendedThroughHoleType, RecommendedPadOrHoleLocationType,
RecommendedPadOrHolePatternGroupType, RecommendedLandPatternSpanType,

RecommendedLandPatternSpacingType.

Although not recommended for most terminal types, the component manufacturer may provide
their recommended land pattern or hole mounting requirement for the part. This is typically not
good business practice as the component manufacturer can not necessarily control or know in
advance all the possible use cases of the part, resulting in a one size fits all user environment.
This seldom leads to a high yield impacting footprint. The exception to this rule is for the
following terminal types since final hole sizes is critical to be properly matched to the
dimensions of the pin or pressfit terminal. Recommended Pad or Hole Shape sizes are
applicable to the following terminal types:

o Pressfit — All variations
e Column — Microspring solid core and air-core
e Pin — Press-in Solderable Terminal
e Pin — Swage Fastening Pin
e Pin — Press-in Non-Solderable
Although not recommended for most terminal types, the component manufacturer may provide
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5.18.2.1.1 Surface Mount

path | PartModel/PackageSection/Package-Array/Package/RecommendedFootprint-
Array/RecommendedFootprint/RecommendedPadOrHoleShape-
Array/RecommendedPadOrHoleShape/SurfaceMount

diagram - =
,_Recu:-mrner'|-:IedSurfacel"v‘lountFadShapeType

_| Rectangle |
t-'r:E|Rectang|e‘u’a|ueTypeL

| | RoundedRectangle m

x|
t-'r:E|RDundedRectangIeVaIueT}rpe

|| HalfRoundedRectangle n

=
type|HalfRoundedRectangleValueType

t-'r:e|ModifiedRectangIe‘u’aIueT}rpe':

s
I.l.l
il

| | Circle 4
type|CircleValueType

| | D-Shape M
type| D-ShapeValueType |

|
|
|
|
|
|
|
| | | ModifiedRectangle
|
|
|
|
|
|
|

| | RoundedRectangleD-5Shape M
type|D-5hapeRoundedRectangleValueType |
| SurfaceMount L | | Double-Dt M
t-'r:E|RecommendedSurfaceMDuntPadShapeT}rpe : t-'r:E|DDuI:|Ie—D‘u’aIueT}rpe'_
. || Contour

t-'pE|C0nt0urShape\fa|ueT}rpe:

type | RecommendedSurfaceMountPadShapeType, RectangleValueType, RoundedRectangleValueType,
HalfRoundedRectangleValueType, ModifiedRectangleValueType, CircleValueType, D-ShapeValueType,
D-ShapeRoundedRectangleValueType, Double-DValueType, ContourShapeValueType,

PadVoid-ArrayType.

The definition of each shape is outlined in Annex A (informative) Shape Definitions &
Dimensions. Recommended land pattern only require the nominal defined and not any of the
tolerances nor the min and max values.
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5.18.2.1.1.1 Pad Void - Array

path | PartModel/PackageSection/Package-Array/Package/RecommendedFootprint-
Array/RecommendedFootprint/RecommendedPadOrHoleShape-
Array/RecommendedPadOrHoleShape/SurfaceMount/PadVoid-Array

diagram | T T T T T T T T T T T N

|

|l

| |l
=z |

|l

|

PadVoidShape
-
type| PadVoidTy - | PadVoidLocation A
| T t-.'pe|Pad\u‘oidLocati0nT}rpe
|

type | PadVoid-ArrayType, PadVoidType, PadVoidShapeType, PadVoidLocationType.

5.18.2.1.1.1.1 Pad Void Shape

path | PartModel/PackageSection/Package-Array/Package/RecommendedFootprint-
Array/RecommendedFootprint/RecommendedPadOrHoleShape-
Array/RecommendedPadOrHoleShape/SurfaceMount/PadVoid-Array/PadVoid/PadVoidLocation/VoidStatus

diagram -

| Rectangle A
t,'|:|-':|Rectangle‘ufaIueT3.rpe ]

RoundedRectangle

||
)

t,'|:--':|RnundedRectangle‘-falueType

| | MaodifiedRectangle H
t,'|:--':|MndifiedRectangle‘JaIueT:.rpE ]

[+
type | CircleValueType

| | Double-Dr 5
type|Double-DValueType |

| PadVoidShape
type | PadVoidShapeType

| | Contour A
type | ContourshapeValueType |

|
|
|
|
|
|
|
| | Circle E= |
|
|
|
|
|
|
|

type | PadVoidShapeType, RectangleValueType, RoundedRectangleValueType, ModifiedRectangleValueType,

CircleValueType, Double-DValueType, ContourShapeValueType.

The definition of each shape is outlined in Annex A (informative) Shape Definitions &
Dimensions.
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5.18.2.1.1.1.2 Pad Void Location

path | PartModel/PackageSection/Package-Array/Package/RecommendedFootprint-
Array/RecommendedFootprint/RecommendedPadOrHoleShape-
Array/RecommendedPadOrHoleShape/SurfaceMount/PadVoid-Array/PadVoid/PadVoidLocation

diagl‘am | PadVoidLocationType

StandardArray
|typevoidStandardArrayType

CircularArray
|type[voidCirculararrayType

- — — — — — — — — — — — — — — — — — —
DeletedStatusType

Center

|cvpe[JEP30-D10:PointGType ]

1.2

FRrowTerminalindex |
type JEP30-D10:MinintegerOfOneType |
|minincy/maxine |1 [ |

PadVoidLocation
c} =
[type[PadVaidLocationType =

[FFromRowTerminalindex
tpe JEP30-D10:MinintegerOTOneType
|mintncl/maxingd|1 [

FroRowTermi |
type [JEP30-D10:MinintegerOfOneType |
|mininclmaxine[1 | |

[FcolumnTermi |
iy [JEP30-D10:MinintegerOfOneType |

|
|

|

|

|

|

1 |
|

|

|

|

|

|minlnc/maxind[1 [

[FFromColumnTerminalindex

type

[JEP30-D10:MinintegerOfOneType |

pe
minincl/maxine |1

| [FreColumnTerminalindex

[JEP30-D10:MinintegerOfOneType |

type
|minincy/maxinel[1 [

CEp ‘ =
| |:Po\arT i |
type [JEP30-D10:MinintegerOfOneType |
| | mininc/maxinel[1 [ |
| FFromPolarTerminalindex
| type JEP30-D1C:MinintegerOfOneType
| |mininc/maxined|1 [ |
[FroPolarTerminalindex ]
| type [JEP30-D10:MinintegerOfOneType |
| |mininc/maxine[1 | |
| Deleted
| [typz[JEP30-D10:EmptyType ]
|tvoe[voidRandomArrayType
S |

type | PadVoidLocationType, VoidStandardArrayType, VoidCircularArrayType, DeletedStatusType,

VoidRandomArrayType, JEP30-D10:EmptyType, JEP30-D10:PointXYType, JEP30-D10:MinIntegerOfOneType.

For PadVoidLocation defined via StandardArray or CircularArray, some voids in the array may
be deleted. This is covered in the VoidStatus branch. Alternatively, PadVoidLocation can also
be defined via RandomArray when there is just 1 Pad-or-Hole, or when there is no logical
structure to the location of the Pads-or-Holes.
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5.18.2.1.1.1.2.1 Standard Array

path | PartModel/PackageSection/Package-Array/Package/RecommendedFootprint-
Array/RecommendedFootprint/RecommendedPadOrHoleShape-
Array/RecommendedPadOrHoleShape/SurfaceMount/PadVoid-Array/PadVoid/PadVoidLocation/StandardArray

diagram

|

y |
typelxsinteger |
|

|

type |xs:integer

StandardArray L =
type|VoidStandardArray Type - i ]

type | VoidStandardArrayType, JEP30-D10:PitchValueSetType, JEP30-D10:PointXYType.
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5.18.2.1.1.1.2.2 Circular Array

path | PartModel/PackageSection/Package-Array/Package/RecommendedFootprint-
Array/RecommendedFootprint/RecommendedPadOrHoleShape-
Array/RecommendedPadOrHoleShape/SurfaceMount/PadVoid-Array/PadVoid/PadVoidLocation/CircularArray

diagram |

= pitchRadius
xs:decimal

|

|

| | | Center =
| type[JEP30-D10:PointType
|

|

|

= startAngle

I
AngleToFill
i '|Je|xs:ir1teger

CircularArray - |
type |VoidCircuIarArrayType

EAngIeEehveenVoids
|t pe |xs:integer

= NumberOfVoids

|

|

o

o C
| i RotateWithCircle |

| : _:"li;i;t'l.;'; """"""" B type[JEP30-D10:EmptyType

| itype|VoidRotationType | FRotationAngle | gl |

| t'|:ue|xs:integer |

T I J
__________________ |

type | JEP30-D10:PointXYType, VoidRotationType.

See Table 24 - Void Circular Array Elements Definition for the definition of the CircularArray
data elements.
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5.18.2.1.2 Through Hole

path | PartModel/PackageSection/Package-Array/Package/RecommendedFootprint-
Array/RecommendedFootprint/RecommendedPadOrHoleShape-
Array/RecommendedPadOrHoleShape/ThroughHole

diagram -
RecommendedThroughHoleType

HoleShape "

| B type | HoleShapeType i
|

] MountSidePad +

|

|

|

H |

[ ThroughHole 1 | type | MountSidePadType |
type | RecommendedThroughHoleType : InternalPad |

|

|

|

=
tvpe | InternalPadType |

L Opposite SidePad e

type | OppositeSidePadType T

type | RecommendedThroughHoleType, HoleShapeType, MountSidePadType, InternalPadType,
OppositeSidePadType.

5.18.2.1.2.1 Hole Shape

path | PartModel/PackageSection/Package-Array/Package/RecommendedFootprint-
Array/RecommendedFootprint/RecommendedPadOrHoleShape-
Array/RecommendedPadOrHoleShape/ThroughHole/HoleShape

diagram -  — — — — — — —

| RoundedRectangle &

t,'|:|-':|RnundedRectangle‘-falueType ]

| | Circle =

type | CircleValueType ]

type| Double-DValueType |

| HoleShape
t,'|:|-':|H::|IEShapET1.rpE

| | Contour =
type| ContourshapeValueType |

|
|
|
|
|
| | Double-D E= |
|
|
|
|
|

type | HoleShapeType, RoundedRectangleValueType, CircleValueType, Double-DValueType,

ContourShapeValueType, JEP30-D10:EmptyType.

The definition of each shape is outlined in Annex A (informative) Shape Definitions &
Dimensions.
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5.18.2.1.2.2 Mount Side Pad

path | PartModel/PackageSection/Package-Array/Package/RecommendedFootprint-
Array/RecommendedFootprint/RecommendedPadOrHoleShape-
Array/RecommendedPadOrHoleShape/ThroughHole/MountSidePad

diagram —

| Rectangle =
type|RectangleValueType |

| | RoundedRectangle H
type|RoundedRectangleValueType |

|

|

|

|

|

Circle = |
t,‘|J-‘:|CircIEVaIueT3.rpe ] |
|

|

|

|

|

|

| | Double-D A
t,'|:|-':|DnubIE-D‘-IaIuET3.-'pE ]

| MountsidePad
type|MountsidePadType

| | Contour A
type|ContourshapeValueType |

type | MountSidePadType, RectangleValueType, RoundedRectangleValueType, CircleValueType,

D-ShapeValueType, Double-DValueType, ContourShapeValueType.

The definition of each shape is outlined in Annex A (informative) Shape Definitions &
Dimensions.
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5.18.2.1.2.3 Internal Pad

path | PartModel/PackageSection/Package-Array/Package/RecommendedFootprint-
Array/RecommendedFootprint/RecommendedPadOrHoleShape-
Array/RecommendedPadOrHoleShape/ThroughHole/InternalPad

diagram —— e —

Rectangle =
type | RectangleValueType ]

| | RoundedRectangle H
type | RoundedRecangleValueType ]

|

|

|

|

|

Circle A |
type| CircleValueType | |
|

|

|

|

|

|

Double-D =
type| Double-DValueType |

| InternalPad

type | InternalPadType

|| Contour =
type| ContourShapeValueType |

type | InternalPadType, RectangleValueType, RoundedRectangleValueType, CircleValueType, D-ShapeValueType,

Double-DValueType, ContourShapeValueType.

The definition of each shape is outlined in Annex A (informative) Shape Definitions &
Dimensions.




JEDEC Publication No. 30-P100G
Page 232

5.18.2.1.2.4 Opposite Side Pad

path | PartModel/PackageSection/Package-Array/Package/RecommendedFootprint-
Array/RecommendedFootprint/RecommendedPadOrHoleShape-
Array/RecommendedPadOrHoleShape/ThroughHole/OppositeSidePad

diagam | 000 ——————— — — — — — — —

_| Rectangle m
t '|:ne|RectangIeVaIueT},rpe

| | RoundedRectangle )
t '|:|e|RoundedRectangleValueType

| | Double-D [
i '|Je|DoubIe-DVaIueType

OppositeSidePad
type | OppositeSidePadType

| | Contour [
type | ContourShapeValueType

|

|

|

|

|

| | Circle o |
type|CirdeValueType |
|

|

|

|

|

|

type | OppositeSideType, RectangleHoleType, RoundedRectangleHoleType, CircleHoleType, D-ShapeHoleType,

Double-DHoleType, ContourShapeHoleType.

The definition of each shape is outlined in Annex A (informative) Shape Definitions &
Dimensions.
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5.18.2.1.3 Location

path | PartModel/PackageSection/Package-Array/Package/RecommendedFootprint-

Array/RecommendedFootprint/RecommendedPadOrHoleShape-Array/RecommendedPadOrHoleShape/Location

diagram . e T e e e e Ty

9 |7REc0mmer1dEdPadOrHoIElocationType |

o

| _Fip |

| typexsistring |

Location | StandardArray M |

t-.'r:E|Rec0mmendedPadOrHoIeLocationType#‘:—E)EF type| PadStandardArray Type |

T | CircularArray 1 |

| t-.'r:E|PadCircuIarArra)rT)rpe |

| ! | Pad-or-HoleStatus |

| {type|DeletedStatusType |

| RandomArray B |

t-.'r:E|Pad-or-HoIeRandomArrayT}rpe |

|- ___ 0

type | RecommendedPadOrHoleLocationType, PadStandardArrayType, PadCircularArrayType, DeletedStatusType,

Pad-or-HoleRandomArrayType.

5.18.2.1.3.1 Standard Array

path | PartModel/PackageSection/Package-Array/Package/RecommendedFootprint-
Array/RecommendedFootprint/RecommendedPadOrHoleShape-
Array/RecommendedPadOrHoleShape/Location/StandardArray
diagram

StandardArray
type| PadStandardArray Type

type|xsidecimal i

type

PadStandardArrayType, JEP30-D10:PointType.
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5.18.2.1.3.2 Circular Array

path | PartModel/PackageSection/Package-Array/Package/RecommendedFootprint-
Array/RecommendedFootprint/RecommendedPadOrHoleShape-
Array/RecommendedPadOrHoleShape/Location/CircularArray

diagram -

= PitchRadius

| | Center M
type |JEF‘3D-D‘I Q:PointiType

xs:decimal

= startAngle

xs:inteer

= AngleToFill

| CircularArray E_F_E:E"
type | PadCircularArrayType

| B

= NumberOfPads

O
'
]

i Rotation EII
! L'|_:|_-'-_1F‘ad RotationType |

type | PadCircularArrayType, PadRotationType, JEP30-D10:PointXYType.
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5.16.2.1.3.2 Circular Array (cont’'d)

Table 35 - Pad-or-Hole Circular Array Elements Definition

Element Explanation
Pitch Radius The radius of the circle of the Pads-or-Holes.
Center The center of the circle of the Pads-or-Holes.
The angle at which to place the first Pad-or-Hole in the array. By default,
the Pad-or-Hole is at the right-most point on the circle (i.e. the number 3
Start Angle " . o . :
position on a clock face). This angle specifies a rotation clockwise around
the circle from this point.
The angle through which the Pads-or-Holes are distributed, starting from
Angle to Fill the first Pad-or-Hole and continuing clockwise, until the last Pad-or-Hole is

reached.

Angle between
voids

Instead of specifying Angle to fill, you can specify the angle between the
centers of each Pad-or-Hole.

Number of voids

The number of the Pads-or-Holes to be arrayed around the circle. The first
Pad-or-Hole is displayed in red. This number includes any deleted the
Pads-or-Holes in the array.

Rotate with
Circle

If the Pads-or-Holes are rotated so that they are
oriented perpendicular to the circle. This does not
apply to circular or contour the Pad-or-Hole
shapes.

Rotation Angle

If the Pads-or-Holes are not oriented

i | perpendicular to the circle, then the Pads-or-
] Holes could be rotated around the center of the
I Pad-or-Hole itself. In this image, each the Pad-
— - or-Hole has a “0” degree rotation with respect to
\ e | the "3 O’clock position”. This does not apply to

circular or contour Pad-or-Hole shapes.
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5.18.2.1.3.3 Pad-or-Hole Status

path | PartModel/PackageSection/Package-Array/Package/RecommendedFootprint-
Array/RecommendedFootprint/RecommendedPadOrHoleShape-
Array/RecommendedPadOrHoleShape/Location/Pad-or-HoleStatus

L _—
diagram ’_DeletedStatusType

Center i
type[JEP30-D1D:PointXY Type |
~

1.m

= RowTerminallndex
type [JEP20-D10:MinintegerOfOneType
minlncl/maxincl |1 |

IEme RowTerminallndex

type[JEP30-D10:Empty Type

| type |JEP3D—D1D:MinlntegerOfOneT)rpe |
| minln-:l-n1e><|n-:||1 | |
| = I§T<:IR<'.leerminalln-dex |
| type [JEP30-D10:MinintegerOfOneType |
@ minlncl/masxincl[1 I |
| 1.= = -
| ColumnTerminallndex |
type |JEP3D—D1D:MinlntegerOfOneT)rpe |
| min||1-:|-ma><|n-:||1 | |
| IEFrom'CcilumnTerminaIIm:le:( |
| type [JEP30-D10:MinintegerOfOneType
| minln-:l-me:cln-:l|1 |
~i H - |
| ~ ToColumnTerminallndex
] type [JEP30-D10:MinintegerOfOneType |
| minlncl/masincl[1 |
| EP(:ll‘arTerminaIIndem: |
type |JEP3D—D1D:MinlntegerOfOneT)rpe |
| n1in|n-:|-n1e><|n-:||1 | |
| EFr<'.lmP<:llarTerminallrl.dex |
| type [JEP20-D10:MinintegerOfOneType
| minlncl/maxincl[1 I |
| FToPolarTerminallndex |
| type [JEP20-D10:MinintegerOfOneType |
| minlncl/masxincl[1 I |
| | | Deleted |

type | DeletedStatusType, JEP30-D10:PointXYType, JEP30-D10:MinintegerOfOneType, JEP30-D10:EmptyType.

For Pad-or-HoleLocation defined via StandardArray or CircularArray, some Pads-or-Holes in the
array may be deleted. This is covered in the Pad-or-HoleStatus branch.




JEDEC Publication No. 30-P100G

Page 237
5.18.2.1.3.4 Random Array
path | PartModel/PackageSection/Package-Array/Package/RecommendedFootprint-
Array/RecommendedFootprint/RecommendedPadOrHoleShape-
Array/RecommendedPadOrHoleShape/Location/RandomArray
diagram —_—— Y — —— —— —— —— —— = —— —— — —
| F‘au:l or-HoleRandomArrayType |
| 'EPBD DA0:PointXYType | |
| Fx !
RandomArray E-—F"L@E" Pad-or-HoleLocation type|xs:decimal | |
type|Pad-or-HoleRandomArrayType | t ype|JEP30-D10: F‘mntK‘rT},-'pe E}’ | |
| type xsidecimal | |
—_
|_________________|
type | Pad-or-HoleRandomArrayType, JEP30-D10:PointType.

Pad-or-HoleLocation can also be defined via RandomArray when there is just 1 Pad-or-Hole, or
when there is no logical structure to the location of the Pads-or-Holes.

5.18.2.1.4 Pattern Groups

path | PartModel/PackageSection/Package-Array/Package/RecommendedFootprint-
Array/RecommendedFootprint/RecommendedPadOrHoleShape-
Array/RecommendedPadOrHoleShape/PatternGroup

diagram

PatternRelationship
t |J—|RecommendedPadOrHoIePatternReIatlonsmpType

1,,-:0

type | RecommendedPadOrHolePatternGroupType, RecommendedPadOrHolePatternRelationshipType.




JEDEC Publication No. 30-P100G

Page 238

5.18.2.1.4.1 Pattern Relationship

path | PartModel/PackageSection/Package-Array/Package/RecommendedFootprint-
Array/RecommendedFootprint/RecommendedPadOrHoleShape-
Array/RecommendedPadOrHoleShape/PatternGroup/PatternRelationship
diagram | T T T T T T T T T T T T T 1
|
|
= FromRecommendedPadOrHoleLocation| D | I
‘t-'r:elxs:strmg | |
EF[OI'IIRE[OI'I‘II'lIEI'IdEdPadDrHOlEPattE"‘IG[OLIplD | |
‘t 'pelxs:strmg |
J PatternRelationship L%] |
|type/ RecommendedPadOrHolePatternRelationshipType |
Tz |
= SuffixCode
|
|
RelationshipTransformations e |
|type[RecommendedPadOrHoleRelationshipTransformationsType |
|
type|xsistring |
EPattern(irctl.lplD |
|
|
|
type | RecommendedPadOrHolePatternRelationshipType,
RecommendedPadOrHoleRelationshipTransformationsType, TransformDuplicateType
5.18.2.14.1.1 Relationship Transformations
path | PartModel/PackageSection/Package-Array/Package/RecommendedFootprint-
Array/RecommendedFootprint/RecommendedPadOrHoleShape-
Array/RecommendedPadOrHoleShape/PatternGroup/PatternRelationship/RelationshipTransformations
T e ————————— =
d|agram | RecommendedPadOrHoleRelationshipTransformationsType |
| F ToRecommendedPadOrHoleLocationlD |
| typexsistring |
| ETo-Ret:clmmendedPadDrH(‘.lIePatternGr<:lu|:|ID | |
| [type[xsstring | |
| " PrefixCode |
| |
R . | " | FsuffixCode |
J RelationshipTransformations . . . L " type|xsistring |
|type|RecommendedPadOrHoleRelationship TransformationsType
| Mirror H |
| type| TransformMirrorType |
| Rotate ol |
| type|TransformRotateType |
| Offset + |
| [type[JEP30-D10:PointXY Type |
___________________ —
type | RecommendedPadOrHoleRelationshipTransformationsType, TransformMirrorType, TransformRotateType,
JEP30-D10:PointXYType,
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5.18.2.1.5 Land Pattern Span
path | PartModel/PackageSection/Package-Array/Package/RecommendedFootprint-
Array/RecommendedFootprint/RecommendedPadOrHoleShape-
Array/RecommendedPadOrHoleShape/LandPatternSpan
di -
'agram IE-CDmmendedlandPatternSpanType —l
| I_ — —— —— —— — 71 |
| JEP30-DA0:ValueType | |
| __! X-Direction E_:_Ej} Nominal | |
| : liype]JEP30-D10:ValueType type|xs:decimal ]
5 L _——_
| LandPatternSpan %:H_@}; P |
=
t--'|:|e|P.ecommendedLandPattemSpanType | E IEP3D-D1D:VaIueType | |
| . Y-Direction 9‘!‘@3 Mominal | |
vtype] JEP30-D10:ValueType._? type[xs:decimal
| et 1
S |
type | RecommendedLandPatternSpanType, JEP30-D10:ValueType.

5.18.2.1.6 Land Pattern Spacing

path

PartModel/PackageSection/Package-Array/Package/RecommendedFootprint-
Array/RecommendedFootprint/RecommendedPadOrHoleShape-
Array/RecommendedPadOrHoleShape/LandPatternSpacing

diagram

| LandPatternSpacing eﬂ@
type | RecommendedLandPatternSpacingType

L—

type

RecommendedLandPatternSpacingType, JEP30-D10:ValueType.
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5.18.2.2 Pad Group To Pad Group Relationship
path | PartModel/PackageSection/Package-Array/Package/RecommendedFootprint-
Array/RecommendedFootprint/RecommendedPadOrHoleShape-Array/ PadGroupToPadGroupRelationship
diagram e
| PadGroupToPadGroupRelationshipType |
| fFromRecommendedPadGrHaleShapelD |
| [type|usistring |
| fToRecommendedPadGrHoleShapel[} |
| [typelxsistring |
| | LandPatternSpanType ] I
__________________________________________ I B R
E PadGroupToPadGroupRelationship :‘ :r-g;l;;;. -------------------- ] E Et_;-_'Eﬁ xsidecimal;
:t-;'[:EJPadGmupToPadGroupRelationshi_p'[ype?@._:t__TE|Landpattemspan-|-ype5@! e, . | |
A SRR SRR e SRR S = PR A e el =l | ! "Y-Direction | |
0. | : . | |
| : | Spacing = |
| itype|LandPattemSpacingType - | |
- _ - —————— I
type | PadGroupToPadGroupRelationshipType, LandPatternSpanType, LandPatternSpacingType.
5.18.3 Thermal Relief - Array
path | PartModel/PackageSection/Package-Array/Package/RecommendedFootprint-
Array/RecommendedFootprint/ThermalRelief-Array
diagram - Y
IThermaIF'.eIie"-Array"ype _i
| | i FNumber-of-Spokes | |
| type | xsin |
| | =S pokelength | |
[ ThermalRetiet-Array 7% | ——_ [ ThermalRelief l@' — E xinteger |
::-.-_:_-:J_T'Jer_nza_l_ﬂefze_f-_ﬁ_rr_a:r_Tyee? () type| ThermalReliefType .= ; iy | |
| e | izlegecmal | |
| S pokeWidth |
| ! |type [xsin | |
| | | | Spokelocation 7 :‘
| | 'n/pe| ThermalReliefSpokel ocationType. | | |
l\- - _ _ - —_ - —_—_—_—— |
type | ThermalRelief-ArrayType, ThermalReliefType, ThermalReliefSpokeLocationType
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5.18.3.1 Spoke Location

path | PartModel/PackageSection/Package-Array/Package/RecommendedFootprint-
Array/RecommendedFootprint/ThermalRelief-Array/ThermalRelief/SpokeLocation

diagram

type | ThermalReliefSpokeLocationType, JEP30-D10:EmptyType.

5.18.4 Assembly Outline Layer

path | PartModel/PackageSection/Package-Array/Package/RecommendedFootprint-
Array/RecommendedFootprint/AssemblyOutlineLayer

diagram -

::_._:_-:JﬁﬂsembrgﬂutﬁneLa:,_re_r]'ggg o | type |xﬁtr’|n-g |

type | AssemblyOutlineLayerType.
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5.18.5 Conductive Area - Array
path | PartModel/PackageSection/Package-Array/Package/RecommendedFootprint-
Array/RecommendedFootprint/ConductiveArea-Array
diagram Ermmsreaaa i
| i_ |
| | I
| | N
| | Rectangle | |
| | Re(tanle\n‘alueT pe | |
| | ModifiedRectangle a;f‘ I |
| | |t.'pE|ModifiedRe(tang\eVaIueType |
| . N
{ Contacieheea sy [Conductveprea 11| I
ifyec|ConductiveArez-ArrayType 7 | =" [yoc[ConductiveArealype T} [~=—"| | 1§ - tE"c”ue = N
| T.m | -.- ShapeCenter b |
| tfype[JEP30-D10:PointXYType |
T e I o N
| | I
| Contour %‘
| | |t-.-r:e|ContourShape‘u‘a|ueType | |
| | | | ConductiveAreaVoid-Array I |
I | {typs. ConductiveAreaVoid:- ArrayType | |
___________________ |
type | ConductiveArea-ArrayType, ConductiveAreaType, RectangleValueType, ModifiedRectangleValueType,
CircleValueType, JEP30-D10:PointXYType, ContourShapeValueType, ConductiveAreaVoid-ArrayType.
5.18.5.1 Conductive Area Void - Array
path | PartModel/PackageSection/Package-Array/Package/RecommendedFootprint-
Array/RecommendedFootprint/ConductiveArea-Array/ConductiveAreaVoid-Array
diagram . .. T . T T T T T T T T T T T T T T — |
| ConductiveAreaVoid-ArrayType
| ——— e = |
| | ConductiveAreaVoidType | |
| | ConductiveAreaVoidShape gl
T ConductiveAreaVoid-Array 3 - - t-.'r:E|C0nductiveArea‘u’oidShapeType'_
: ay B ConductiveAreaVoid % |
itype] ConductiveAreaVoid-Array Type | type[ConductiveAreaVoidType | ConductiveAreaVoidLocation I
= [+
| T | t-.'r:E|C0r1ductiveArea‘u’oidLocationT}fpe'_] | |
L ST T T T T T T T T
type | ConductiveAreaVoid-ArrayType, ConductiveAreaVoidType, ConductiveAreaVoidShapeType,
ConductiveAreaVoidLocationType.
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5.18.5.1.1 Conductive Area Void Shape

path

PartModel/PackageSection/Package-Array/Package/RecommendedFootprint-
Array/RecommendedFootprint/ConductiveArea-Array/ConductiveAreaVoid-Array/ConductiveAreaVoid/
ConductiveAreaVoidShape

diagram

—
ConductiveAreaVoidShapeType

|
Rectangle
| . &
| ty relRectangIe‘u‘aIueT)rpe
|
|
|

| | RoundedRectangle
t-.'r:E|RoundedRectangIe\falueT)rpe ]

T
s}

ModifiedRectangle

[ ConductiveAreaVoidShape o ty re|ModlﬁedRectangle‘-falueType
t-.'pe|C0nductiveArea‘u‘oidShapeType | -' Cirde
o e
type|CircleValueType

[

|

| | | Double-D &
| ty rE|DoubIe DValueType

|

|

| | Contour M
t-.'r:E|ContourShape‘-faIueTypeL

type

ConductiveAreaVoidShapeType, RectangleValueType, RoundedRectangleValueType,

ModifiedRectangleValueType, CircleValueType, Double-DValueType, ContourShapeValueType.

5.18.5.1.2 Conductive Area Void Location

path | PartModel/PackageSection/Package-Array/Package/RecommendedFootprint-
Array/RecommendedFootprint/ConductiveArea-Array/ConductiveAreaVoid-Array/ConductiveAreaVoid/
ConductiveAreaVoidLocation
diagram | oo/ T T T T T T T T T T T T |
| ConductiveAreaVoidLocation i | StandardArray B |
t-.'r:E|ConductiveAreaVoidLocationT)rpe . t-.'r:E|VoidStandardArra}rType |
| CircularArray M |
| type|VoidCircularArrayType | |
| | adstates |
| “itype|DeletedStatusType |
| RandomArray s |
| type|VoidRandomArray Type | |
L - i
type | ConductiveAreaVoidLocationType, VoidStandardArrayType, VoidCircularArrayType, DeletedStatusType,

VoidRandomArrayType.
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5.18.6 Placement Outline

path | PartModel/PackageSection/Package-Array/Package/RecommendedFootprint-
Array/RecommendedFootprint/PlacementOutline

diagram |
J ,EacementOutlinET:,rpe

Rectangle M
type|RectangleValueType |

ModifiedRectangle

B
type | ModifiedRectangleValueType
Circle =l
i type| CircleValueType
| PlacementOutline | | ShapeCenter

Contour
| type

ContourShape‘u’aIueT}rpe':

type | PlacementOutlineType, RectangleValueType, ModifiedRectangleValueType, CircleValueType,

JEP30-D10:PointXYType, ContourShapeValueType
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5.18.7 Keep-in Layer - Array
path | PartModel/PackageSection/Package-Array/Package/RecommendedFootprint-
Array/RecommendedFootprint/Keep-inLayer-Array

diagram Fa;nﬁy;»\n:y@e 77777777777777777777777777 ‘i
| | Keep-intayertype |l
l l !
| | |type[RectangleValueType | |
| | ] I
| | |type[MedifiedRectangleValueType | |
| | I
| | I
| | I
| | ||
| | I
| | I
| | ||
| | [ Restrictivelayer ||
| ttype[Keep-inRestrictiveLayerType | I
MeopntmeRemiciontype 1 : |
- il
| | |
| it o] |
‘ |I-,|ce‘xs:§trmg | ‘ | |
-Res;nctk;n----L ‘._43_ = JEPcsitiveReference-TerminaIName | ‘ | |
itzps[KesprintayeRestictionType 7 = |lype|xsistring i
‘ JENegativeReference-'lerminaIName| ‘ | |
‘ |type[xsstring | ‘ | |
| i
| i

[\ — -
fffffffffffffffffffffff a1
________________________________ —

type | Keep-inLayer-ArrayType, Keep-inLayerType, RectangleValueType, ModifiedRectangleValueType,

CircleValueType, JEP30-D10:PointXYType, ContourShapeValueType, Keep-inRestrictiveLayerType,

Keep-inLayerRestrictionType.
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5.18.7.1 Restrictive Layer
path | PartModel/PackageSection/Package-Array/Package/RecommendedFootprint-
Array/RecommendedFootprint/Keep-inLayer-Array/Keep-inLayer/RestrictiveLayer
diagram ﬁeginﬁsﬁt;l;n;e___________________T
| |
| 5 |
| : |
| 5 |
| 5 |
| 5 |
| : |
| Restrictivelayer | &5 b |@E : |
ttype|Keep-inRestrictivelayerType T | b |
| ' |
| |
| |
| |
| |
| |
| |
L |
type | Keep-inRestrictiveLayerType, JEP30-D10:EmptyType, Keep-inRestrictivelnnerLayerType,
RestrictivelnnerLayerFromOuterLayerType
5.18.7.2 From Outer Layer
path | PartModel/PackageSection/Package-Array/Package/RecommendedFootprint-
Array/RecommendedFootprint/Keep-inLayer-Array/Keep-inLayer/RestrictiveLayer/Keep-
inRestrictivelnnerLayer/FromQuterLayer
diagram — — — — —— —— — — — —

| T '
! \fype|JEP30-D10:EmptyType
=1

: FromOuterLayer -
:_t-i-'|_:|_-':lRE strictivelnnerlayerFromCuterLayerType !

EI.aq.l'-erI.vc':'ul'-el

type

RestrictivelnnerLayerFromOQuterLayerType, JEP30-D10:EmptyType
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5.18.7.3 Restriction

path | PartModel/PackageSection/Package-Array/Package/RecommendedFootprint-
Array/RecommendedFootprint/Keep-inLayer-Array/Keep-inLayer/Restriction

diagram . . — —
9 | Keep-inLayerRestrictionType l

|
|

| fG roundReference-TerminalMame |

|

|

type|xs:string I

_+ Restriction -fPosill'veRe‘ference-TerminaIName| |
|

|

|

|

|t '|Je|)<s:strir|g |

| fNegatl’veReference-TerminalName |
| |type[xs:string |

FConductiveArealD

type | Keep-inLayerRestrictionType.

5.18.8 Keepout Region - Array

path | PartModel/PackageSection/Package-Array/Package/RecommendedFootprint-
Array/RecommendedFootprint/KeepoutRegion-Array

diagram | | teesoutResionAmaivee - 1

Rectangle

RectangleValueType

£
type ModifiedRectangleValueType
P g yp

= All-Copper

type | KeepoutRegionArray, KeepoutRegionType, ContourShapeType, JEP30-D10:PointType.

Keepout are sometimes required around Parts to ensure the proper functionality of the Part. The
definition of the contour shape is outlined in Annex A (informative) Shape Dimensions. The
various type of Keepouts are:

e Component
o All-Copper
e Vias

e Routes
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5.18.9 Soldermask Layer - Array
path | PartModel/PackageSection/Package-Array/Package/RecommendedFootprint-
Array/RecommendedFootprint/SoldermaskLayer-Array
diagram { r_-— T T T T T T T T T T e e e e e e e |
|
1
1
1
¥
| |
= SoldermaskEnroachment | | |
[type[xs:decimal | | |
1
¥
1!
1
_% | |
______________ 1
______________________________________________________ |
_________________________________________________________________________________________________ |
0.
= B
type | SoldermaskLayer-ArrayType, SoldermaskLayerType, SoldermaskGangRelief-ArrayType, SM-ShapeType,
SoldermaskLayerToSoldermaskLayerRelationshipType.
5.18.9.1 Soldermask Gang Relief- Array
path | PartModel/PackageSection/Package-Array/Package/RecommendedFootprint-
Array/RecommendedFootprint/SoldermaskLayer-Array/SoldermaskLayer/SoldermaskGangRelief-Array
diagram ]
| SoldermaskGangRelief-ArrayType |
| | SoldermaskGangRefieflype “| |
| | |
|
J SoldermaskGangRelief-Array *_ SoldermaskGangRelief [% == E LJ? |
|t '|:|e|SoldermaskGangReIief-Arra Type |t '|J-5|So|dermaskGangReIiefT3rpe E | |
- e | ! |
| | | |
| | TerminalNumber éﬁ | |
| | |t '|Je|TerminaINumberType J |
il_ - -]
type | SoldermaskGangRelief-ArrayType, SoldermaskGangReliefType, TerminalCenter-ArrayType,
TerminallndexType, TerminalNumberType
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5.18.9.2 Soldermask Shape

path | PartModel/PackageSection/Package-Array/Package/RecommendedFootprint-
Array/RecommendedFootprint/SoldermaskLayer-Array/SoldermaskLayer/SoldermaskShape

. -—r——————
diagram SM-ShapeType

Rectangle

——'—Eﬂ
type|RectangleValueType

| | RoundedRectangle )
t-.-r:e|RoundedRectangIeVaIueT)rpe T

| | HalfRoundedRectangle .
t-.-r:e|HaIfRoundedRectangIeVaIueT)rpe i

| | ModifiedRectangle H
type | ModifiedRectangleValueType i

Circle

BT
type| CircleValueType

D-Shape

oo SeapeaTine T
type|D-ShapeValueType
SoldermaskShape l@: | [ RoundedRectangleD-Shape il
type|5SM-ShapeTy .

type|D-ShapeRoundedRectangleValueType |

1t

1.

Double-D

o boubieBVsiueType
type| Double-DValueType

Contour

B
type| ContourShapeValueType

| | SM-Shapelocation .
type[SM-ShapelacationType |

|
|
|
|
|
|
|
| 1.2
|
|
|
|
|
|
|

PatternGroup

! itype[SM-ShapePattern _G_r_D_UP_T)fp% B

type | SM-ShapeType, RectangleValueType, RoundedRectangleValueType, HalfRoundedRectangleValueType,
ModifiedRectangleValueType, CircleValueType, D-ShapeValueType,
D-ShapeRoundedRectangleValueType, Double-DValueType, ContourShapeValueType,
SM-ShapelLocationType, SM-ShapePatternGroupType, SM-ShapePatternSpanType,

SM-ShapePatternSpacingType.
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5.18.9.2.1 SM - Shape Location

path | PartModel/PackageSection/Package-Array/Package/RecommendedFootprint-
Array/RecommendedFootprint/SoldermaskLayer-Array/SoldermaskLayer/SoldermaskShape/SM-
ShapelLocation
diagram [ - |
| SM-Shapelocation 1l StandardArray B
t-'r:e|SM-ShapeLocationTypE#-I-EB type| SM-ShapeStandardArrayType I
1. | CircularArray B |
| type| SM-ShapeCircularArray Type | |
| | SM ShapeStatus | ’
| = & |
| i1yp<[SM-ShapeStatusType |
| RandomArray 5 |
| type|SM-ShapeRandomArray Type | |
type | SM-ShapeLocationType, SM-ShapeStandardArrayType, SM-ShapeCircularArrayType,
SM-ShapeStatusType, SM-ShapeRandomArrayType.

5.18.9.2.1.1 Standard Array

path | PartModel/PackageSection/Package-Array/Package/RecommendedFootprint-
Array/RecommendedFootprint/SoldermaskLayer-Array/SoldermaskLayer/SoldermaskShape/SM-
ShapelLocation
diagram |
|
|
| StandardArray |
t-.'r:e|SM-ShapeStandardArrayType | I
I |
I e |
| iype|xsinteger: |
| ! {"SM ShapeGrouplowerleftCe nter & |
typelJEP30-DIDPointYType :
i |
type | SM-ShapeStandardArrayType, JEP30-D10:PointXYType.
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5.18.9.2.1.2 Circular Array
path | PartModel/PackageSection/Package-Array/Package/RecommendedFootprint-
Array/RecommendedFootprint/SoldermaskLayer-Array/SoldermaskLayer/SoldermaskShape/SM-
ShapelLocation/CircularArray
diagram | T T T —— —— —— —— —— —— —
l;v'l-Shape(ircularArrayType ]
| = PitchRadius |
| |type[xs:decimal |
| | | Center H |
: type|JEP30-D10:PointX¥Type | I
| = StartAngle |
| |typelxsinteger |
| = AngleTofFill |
| CircularArray L |
type| SM-ShapeCircularArray Type | |
| | [NumberOfSM-Shapes |
| ; |typelxsinteger |
| SM-ShapeRotationType | |
| E | RotateWithCircle |
| CRetation T type|JEP30-D10EmptyType| | |
| iype]SM:ShapeRotationType |
. —oo——————=
type | SM-ShapeCircularArrayType, JEP30-D10:PointXYType, SM-ShapeRotationType, JEP30-D10:EmptyType.
5.18.9.2.1.3 SM - Shape Status
path | PartModel/PackageSection/Package-Array/Package/RecommendedFootprint-
Array/RecommendedFootprint/SoldermaskLayer-Array/SoldermaskLayer/SoldermaskShape/SM-
ShapelLocation/ShapeStatus
diagram . — — —

SM-ShapeCenter-Array

type | SM-ShapeCenter-Array Type §

jE=

5M-5hapelndex

type[5M-ShapelndexType

[+

Deleted

type[JEP30-D10Empty Type

type

SM-ShapeStatusType, SM-ShapeCenter-ArrayType, SM-ShapelndexType, JEP30-D10:EmptyType.
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5.18.9.2.1.3.1 SM - Shape Center - Array
path | PartModel/PackageSection/Package-Array/Package/RecommendedFootprint-
Array/RecommendedFootprint/SoldermaskLayer-Array/SoldermaskLayer/SoldermaskShape/SM-
ShapelLocation/ShapeStatus/SM-ShapeCenter-Array
diagram [SWShpecemerAemTpe ]
| |
| :x | |
| |type[xs:decimal | |
| =y |
__________________________ xs:decimal | |
| SM-ShapeCenter-Array ° | : SM-ShapeCenter H =— . | |
t._-pe|SM-ShapeCenter-ArrayT}rpe : :E_Ef_lf._ﬁaﬂ__srj?}_le_(;_e_rli:_gr__ ::‘::':rsﬂal | |
| Center H | |
| type| JEP30-D10:PointXVType ] | |
| = Angle | |
| |typelxsinteger | |
____________ J
L e == —— ] |
type | SM-ShapeCenter-ArrayType, SM-ShapeCenterType, JEP30-D10:PointXYType.
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path

PartModel/PackageSection/Package-Array/Package/RecommendedFootprint-

Array/RecommendedFootprint/SoldermaskLayer-Array/SoldermaskLayer/SoldermaskShape/SM-

ShapelLocation/ShapeStatus/Shapelndex

diagram

r-—--— -« "~ "« "« /1
SM-ShapelndexType

SM-Shapelndex L
type|SM-ShapelndexType

Center

[+]
t-.'pe|JEP30—D‘IO:Point)(‘r"I'ype%]

T

I—El{::lf\lw'l'erm inallndex

type

minlncl/maxIncl

JEP30-D1:MinlntegerCfOneType
1 |

F FromRowTerminallndex

type

JEPI0-D10:MinlntegerOfOneType

minlncl/maxIncl|1

EToRmTerm inallndex

type

minlncl/maxIncl|1

JEP30-D10:MinintegerOfOneType
I

I—E!D::l-lum nTerminallndex

type

JEP30-D1:MinlntegerOfOneType

minlncl/maxIncl

1

F FromColumnTerminallndex

type

JEP30-D10:MinintegerOfOneType

minlnel/maxIncl|1

FToColumnTerminalindex

type

JEPI0-D10:MinlntegerOfOneType

minlncl/maxincl |1 [

IEP<'.‘lar'[erminalln,de')c:

type JEP30-D10:MinintegerOf OneType

minlncl/maxIncl|1

I—EFrnz'.-mPazzilar'[erminalln.de:n(

type

minlncl/maxIncl

JEP30-D1:MinlntegerCfOneType
1 |

I—ET-::n-P-::llarTerminall ndex

type

JEP30-D1:MinlntegerOfOneType

minincl/max/ncl

type

SM-ShapelndexType, JEP30-D10:PointXYType, JEP30-D10:MinIntegerOfOneType, JEP30-D10:EmptyType.




JEDEC Publication No. 30-P100G

Page 254

5.18.9.2.1.4 Random Array

path | PartModel/PackageSection/Package-Array/Package/RecommendedFootprint-
Array/RecommendedFootprint/SoldermaskLayer-Array/SoldermaskLayer/SoldermaskShape/SM-
ShapelLocation/RandonArray
diagram ﬁq?h;ra;doﬁn_w@e __________ 1|
| | JEP30.D10PointVType | |
| I - | |
RandomArray L | SM-Shapelocation A == typexsdecimal | |
t-.'pe|SM—ShapeRandomArrayType t-.'pE|JEP3D—D1D:P0int>(‘r"I')rpe | EY | |
| 3 | |typexs:decimal | |
|________________________|]
type | SM-ShapeRandomArrayType, JEP30-D10:PointXYType.

5.18.9.2.2 Pattern Group

path

PartModel/PackageSection/Package-Array/Package/RecommendedFootprint-
Array/RecommendedFootprint/SoldermaskLayer-Array/SoldermaskLayer/SoldermaskShape/PatternGroup

diagram

PatternGroup

type[SM-ShapePattern ,G!,O,UP,T)'JD%ET;]

FromSM-5hapelocationlD

|ty pelxsstring

J PatternRelationship L%]

= FromSM-ShapePatternGrouplD
|type[SM-ShapePatternRelationshipType a a |

|typexs:string |

1.2

= SM-ShapeLocationlD

ESM-ShapePa'tternGrcm plD

\
/|
/|
|l
/|
/|
!
RelationshipTransformations #‘ ‘ |

\
|l
/|
/|
|l
/|
/|
|

type

SM-ShapePatternGroupType, SM-ShapePatternRelationshipType,

SM-ShapeRelationshipTransformationsType, SM-ShapeTransformDuplicateType.
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path

PartModel/PackageSection/Package-Array/Package/RecommendedFootprint-

Array/RecommendedFootprint/SoldermaskLayer-Array/SoldermaskLayer/SoldermaskShape/PatternGroup/

RelationshipTransformations

diagram

= ToSM-ShapelocationlD

|t-.'pe|x5:5tring

fToSM—S hapePatternGrouplD
[type[xs:string

RelationshipTransformations
type | 5M-5hapeRelationshipTransformationsType

| Mirror &
type[TransformMirrorType |

Rotate &
type[TransformRotateType |

| | Offset o
type[JEP2D-D10:PointXVType |

type

SM-ShapeRelationshipTransformationsType

5.18.9.2.2.2 RelationshipTransformations

path | PartModel/PackageSection/Package-Array/Package/RecommendedFootprint-
Array/RecommendedFootprint/SoldermaskLayer-
Array/SoldermaskLayer/SoldermaskShape/PatternGroup/Duplicate
diagram

type

SM-ShapeTransformDuplicateType.
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5.18.9.2.3 SM — Shape Pattern Span

path

PartModel/PackageSection/Package-Array/Package/RecommendedFootprint-
Array/RecommendedFootprint/SoldermaskLayer-Array/SoldermaskLayer/SoldermaskShape/SM-
ShapePatternSpan

diagram

type

SM-ShapePatternSpanType, JEP30-D10:ValueType.

5.18.9.2.4 SM — Shape Pattern Spacing

path | PartModel/PackageSection/Package-Array/Package/RecommendedFootprint-
Array/RecommendedFootprint/SoldermaskLayer-Array/SoldermaskLayer/SoldermaskShape/SM-
ShapePatternSpacing
diagram

type

SM-ShapePatternSpacingType, JEP30-D10:ValueType.
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5.18.10 Pastemask Layer- Array
path | PartModel/PackageSection/Package-Array/Package/RecommendedFootprint-
Array/RecommendedFootprint/PastemaskLayer-Array
diagram ’735;1;l;r:rr;yp_e ___________________ _i
____________ T
¥
¥
y
N
N
|
------------------------------- ] |
. PastemaskLayer-Array - : |
It;]':e|PastemaskLa),rer-Arrangge ; I
_____________________ Type : . & |
| !
| H 1ios |
|
|
T T e |
H 0 P; klLayerToP: kLayerRelationship _i_' |
I '-E«':13-f—1f—?—f-t_?_f_'lE_5EE_a-_‘i_e-_'-T-?-[’-_a-_‘-F-E_-"_”-_?_5_'5_9_?_f_?_'-E_E-EFJ-?-E‘-_‘-'_”-EE-TXEQ—E: |
0,30
L |
type | PasteMaskLayer-ArrayType, RecommendedStencilThicknessType, JEP30-D10:MinNomMaxValueSetType,

StencilThicknessUOMType, PasteMaskLayerType, ApertureShapeType,

PastemaskLayerToPastemaskLayerRelationshipType.
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5.18.10.1 Aperture Shape

path | PartModel/PackageSection/Package-Array/Package/RecommendedFootprint-
Array/RecommendedFootprint/PastemaskLayer-Array/PastemaskLayer/ApertureShape

diagram

Mecmge
Rectanle‘u‘alueT pe

| | RoundedRectangle o

=]
type|RoundedRectangleValueType

ModifiedRectangle

z &
: type[ModifiedApertureRectangleType

Gae )
|type[CircleValueType

SegmentedRing

type|SegmentedRing Type

|
|
|
|
|
|
|
|
|
|
|
|
|
| | Contour & |
type| ContourShapeValueType | |
e H
Thickness éf-‘ I
_E"S'éé;,:;;};&;ﬁ_ﬁé\;&&}é;;ﬁ\;ﬁ‘é": |t-.'pe|JEP30—D‘IO:MinNomMax‘u‘alueSetType | |
ApertureShape a typelApettureThicknessType : o ;
- pertureThicknessUOM
fype|ApertureshapeTyp: 'E ‘l@ |l type[StencilThicknessUOMType I I
1.
N —_—— |
| | | Aperturelocation E%]

: type| ApertureLocationType | |
| o) |
| |
| |
| |
| |
| 5 |
| e, | |
| : | AperturePatternSpan ] |
| i® |
| 5 |
o |
| g |
: P o2 |

.+ AperturePatternSpacing B E—)E‘ HRE S S e L
| type[AperturePatternSpacingType | | | V-Direction 1| I
| | e | |
- ——-— - —-— - - —-——-——-— J

type | ApertureShapeType, RectangleValueType, RoundedRectangleValueType,
ModifiedApertureRectangleType, CircleValueType, SegmentedRingType, ContourShapeValueType,
ApertureThicknessType, JEP30-D10:MinNomMaxValueSetType, StencilThicknessUOMType,

ApertureLocationType, AperturePatternGroupType, AperturePatternSpanType,

AperturePatternSpacingType, JEP30-D10:ValueType.

All shapes are defined in Annex A.1
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5.18.10.1.1  Aperture Location

path | PartModel/PackageSection/Package-Array/Package/RecommendedFootprint-
Array/RecommendedFootprint/PastemaskLayer-Array/PastemaskLayer/ApertureShape/ApertureLocation
diagram - """ " - 1
| ApertureLocationType |
I ——
| ID |
| type | xsistring |
ApertureLocation | StandardArray M |
—] [
type | ApertureLocationType T@ type | ApertureStandardArrayType |
I =
1.5 I CircularArray o |
| type Aper‘tureCircuIarArrayTypeL I
| {1ype ApertureStatusType |
| RandomArray o |
| type | ApertureRandomArrayType |
. e |
type | ApertureLocationType, ApertureStandardArrayType, ApertureCircularArrayType, ApertureStatusType,

ApertureRandomArrayType.

5.18.10.1.1.1  Standard Array

path

PartModel/PackageSection/Package-Array/Package/RecommendedFootprint-
Array/RecommendedFootprint/PastemaskLayer-
Array/PastemaskLayer/ApertureShape/ApertureLocation/StandardArray

diagram Fme?ure_sw_da&;r; _______ |
| |
| |
| |
| |
| """""""" |
StandardArray 0L || oot |
_t-.'r:E|ApertureStandardArrayT)rpe """""" |
I
|
type | ApertureStandardArrayType, JEP30-D10:PointXYType.
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5.18.10.1.1.2  Circular Array

path | PartModel/PackageSection/Package-Array/Package/RecommendedFootprint-
Array/RecommendedFootprint/PastemaskLayer-
Array/PastemaskLayer/ApertureShape/ApertureLocation/CircularArray

diagram

|type[xsidecimal

|
|
|
| | | Center -
| type[JEP30-D10:P ointXYType |
|
|
|

= StartAngle

xs:inteer

xs:inte er

E.ng leBetweenPads

| CircularArray 1
type|ApertureCircularArray Type
xsinteger
ENumI:MarGfa’q‘.lertunes
H xs:inte &r

FpertureRotationType

|

| RotateWithCircle |
type[JEP30-D10:Empty Type |

|

|

type | ApertureCircularArrayType, JEP30-D10:PointXYType, ApertureRotationType.
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5.18.10.1.1.3  Status
path | PartModel/PackageSection/Package-Array/Package/RecommendedFootprint-
Array/RecommendedFootprint/PastemaskLayer-
Array/PastemaskLayer/ApertureShape/ApertureLocation/Status
diag,am ( T T T T T T T T T T T T T T e e e e o
9 FpertureStatusType |
| ERWTEI i lind |
type [JEP30-D10:MinlntegerOfOneType |
| minlncl/maxlncl[1 |
| ® FromRowTerminallndex |
| type ‘JEPBO-D'IO:MinlntegerOfOneType
| minlncl/maxlncl 1 |
| “ToRowTerminalind |
| type [JEP30-D10:MinIntegerOfOneType |
minlncl/maxIncl |1 [ |
| T :
| ColumnTerminallndex |
type [JEP30-D10:MinIntegerOfOneType |
| mi|1|n-:|-ma><|n-:||1 | |
| = FromCol T inallnd |
| type [JEP30-D10:MinIntegerOfOneType
| minlncl/maxlncl 1 |
B : |
| ~ ToColumnTerminalindex
| type \JEP30-D10:Min|nteger0f0neType |
| minlncl/maxlncl 1 |
| F PolarTerminallndex |
type |JEP30-D‘IO:MinIntegerOfOneType |
| minlncl/maxlncl |1 I |
| = FFromPolarTerminallnd |
| type [JEP30-D10:MinIntegerOfOneType
| n1|n|n-:|-ma><|n-:||'| | |
| FToPolarTerminallndex |
type [JEP30-D10:MinIntegerOfOneType |
minln-:l-maxln-:ll‘l |
| J Center o |
| |type]JEP30-D10:PointXVType | |
| Deleted |
| |type[JEP30-D10:Empty Type |
___________________________ —
type | ApertureStatusType, JEP30-D10:MinIntegerOfOneType, JEP30-D10:PointXYType, JEP30-D10:EmptyType.

5.18.10.1.1.4 RandomArray

path

PartModel/PackageSection/Package-Array/Package/RecommendedFootprint-
Array/RecommendedFootprint/PastemaskLayer-
Array/PastemaskLayer/ApertureShape/ApertureLocation/RandomArray

diagram

| ApertureRandomArrayType

|

| |

RandomArray Location %] |
|

|

- — i
type | ApertureRandomArrayType | type JEP3U-D1D:P0int}(‘|’I'ypeL
| .

type

ApertureRandomArrayType, JEP30-D10:PointXYType.
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5.18.10.1.2  Pattern Groups

path

PartModel/PackageSection/Package-Array/Package/RecommendedFootprint-
Array/RecommendedFootprint/PastemaskLayer-Array/PastemaskLayer/ApertureShape/PatternGroup

diagram

'Tp erturePatternGroupType

EFromA|:|-erlL.|rel ocationlD

|| PatternRelationshi

e|AperturePatternRelationshi

EFromAperlL.lrePaﬂernGrcn.JpID |
type|xs:strin

=TerminalLocationID

FpatternGrou plD

1
1
1
1
¥
¥
RelationshipTransformations %] | |
1
1
1
1
1
1

type

AperturePatternGroupType, AperturePatternRelationshipType,

AperturePatternRelationshipTransformationsType, ApertureTransformDuplicateType.

5.18.10.1.2.1 Relationship Transformations

path | PartModel/PackageSection/Package-Array/Package/RecommendedFootprint-
Array/RecommendedFootprint/PastemaskLayer-
Array/PastemaskLayer/ApertureShape/PatternGroup/PatternRelationship/RelationshipTransformations
diagram e
9 i:perturePatternRelati0nshipTranslormationsType |
fToAperturel.o-catl‘onlD |
| [type|xsistring |
| fToAperturePatternGrouplD |
| [type|xsistring
RelationshipTransformations - |
type|AperturePatternRelationshipT ransformationsType Mirror |
t '|:|=_|TransformMirrorType |
Rotate & |
type|TransformRotateType | |
Offset B |
i '|Je|JEP30-D1D:Point)€‘rType J
type | AperturePatternRelationshipTransformationsType, TransformMirrorType, TransformRotateType,
JEP30-D10:PointXYType
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5.18.10.1.2.2 Duplicate

path | PartModel/PackageSection/Package-Array/Package/RecommendedFootprint-
Array/RecommendedFootprint/PastemaskLayer-
Array/PastemaskLayer/ApertureShape/PatternGroup/PatternRelationship/Duplicate
iaqr T T T T T T m
diagram | ApertureTransformDuplicateType |
T — | |
ttype| ApertureTransformDuplicateType |
S p— |
type | ApertureTransformDuplicateType.

5.18.10.2 Pastemask Layer To Pastemask Layer Relationship

path

PartModel/PackageSection/Package-Array/Package/RecommendedFootprint-
Array/RecommendedFootprint/PastemaskLayer-
Array/PastemaskLayer/ApertureGroupToApertureGroupRelationship

diagram

ApertureGroupToApertureGroupRelationshipType

fFromApertureShapelD
|t-.'r:E |xs:string

= ToApertureShapelD

. _E ApertureGroupSpacing
itype ApertureGroupSpacingType

|

|

|

| y

| : | i~ X-Direction
|

| -

|

type

ApertureGroupToApertureGroupRelationshipType, ApertureGroupSpanType, ApertureGroupSpacingType.
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5.19 Physical Model

path | PartModel/PackageSection/Package-Array/Package/PhysicalModel
diagram |
| Step |
| type [ JEP30-D10:EmptyType |
=1
| " Other |
 PhysicalModel I —p bype|usistring |
\ype|PhysicalModelT I
_______ [PhysicalbodelType 7 |
0.= |
type | PhysicalModelType, ModelType, JEP30-D10:EmptyType, ds:SignatureType.

One or more references to external physical model files can be defined by the PhysicalModel
section. The Model element can refer to either a file name of a file that is provided together with
the corresponding JEP30 xml archive or a URL definition. An Other file format is accommodated
to account for non-standard formats where it is advised that the optional ModelDescription

element is used to describe the format and its intended usage.
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6 Package Section - Die-Array

path | PartModel/PackageSection
diagram ( . — — — — — 7
part 1 of FPBU-F 101:PackageSectionType |
3 | Package-Array i |
|  itype|Package-ArrayType |
[PackageSecton o) —— .
{1y pe]JEP30-P10TPackageSectionType T | i | Die-AmrayType ||
| | | Die-Array Die Iy |
| ____________ type| DieType %] | |
. .
type | PackageSectionType, Package-ArrayType, Die-ArrayType, DieType.
path | PartModel/PackageSection/Die-Array/Die
diagram - T T T T T T T T T
part 2 of I_DieType
3

T

type |xs:5tring

ActiveZone -
type |ActiveZaneType

itype| PhysicalDiesizeType

. i PhysicalDieSpacing o
i1ype | PhysicalDieSpacingType |

| i SteppingDistance B
{ype | SteppingDistanceType

=ExtendedTerminalCount :
Toitype JEPED-D1D:Min|ntegeerDneTj.fpeE |
' iminingl/maxingt [ 1 | !

E | L st ssesnsecsnsd

t."_? DieT _T[:EI‘, i i~ TerminalCount : |

— r-itype JEP30-D10:MinintegerOfCneType |
1.= 0

|

|

|

|

|

|

|

| | | PhysicalDieSize :
| _
|

|

|

|

|

|

|
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6 Package Section - Die-Array (cont’d)

diagram
part 3 of
3

Die =|
peDieType ]

1.

] B

-: 4|

type | DieType, ActiveZoneType, ScribeReferenceRectangleType, PhysicalDieSizeType, PhysicalDieSpacingType,
SteppingDistanceType, JEP30-D10:MinIintegerOfOneType , JEP30-D10:DimensionUOMType,
JEP30-D10:MassValueSetGroupType, JEP30-D10:ValueSetGroupType, FiducialMarkingType,

DieTerminalGroupsType, DieFootnote-ArrayType, ds:SignatureType.

The definitions of the ExtendedTerminalCount, TerminalCount, DeletedTerminalCount and
MissingTerminalCount are described in the JESD30 document. The Die/Pitch follows the same
rules as Package/Pitch as defined in the JESD30 document.

The enumerate values of the JEP30-D10:DimensionUOMType are nm, um, mm, m, in and mil,
while nm, um, mm, are the units of measure used in the die’s.

The component Manufacturer can provide details the ProcessTechnology that was used for the
die fabrication, such as 5nm, or company specific internal code name.
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6.1 Die Zones
path | PartModel/PackageSection/Die-Array/Die/ActiveZone
diagram |_ _________________ 1
part 1 of | |
4 Rectangle - |
| type| ReferenceRectangleGroup Type | |
| RegularPolygon B |
| ! type|ReferenceRegularPolygonGroupType | |
| i__:"éhé.iie'c'.;r'.t'.;;""""'""[ja |
| ttype|JEP30-D10:PointXVType |
[ Activezone 1l StartingPoint . B |
type| ActiveZoneType | | type|JEP30-D10:PointX¥ Type |
EndPoint | |
| type|JEP30-D10:PointX¥Type | |
I || ContourShapeGroup 5 |
l type| ContourShapeGroupType | |
type | ActiveZoneType, ReferenceRectangleGroupType, ReferenceRegularPolygonGroupType,
D10:PointXYType, ContourShapeGroupType.
path | PartModel/PackageSection/Die-Array/Die/ScribeReferenceRectangle
diagram r_________________]
part 2 of |
4 | Rectangle + |
| type ReferenceRectangIeGrDupT}rpeI_ |
| RegularPolygon A |
| type REferenceReguIarPnIygnnGrnupT}rpe'_ |
| | | Offset-to-ActiveZoneCenter - |
| {type|JEP30-D10PointXVType |
| StartingPoint A |
pecemenseameenneeeeeesanenen | t/p<|JEP30-D10:PaintXVType |
K ScrlheBeferenceRectangle L = |
itype|ScribeReferenceRectangleType EndPoint s |
| type| JEP30-D10:PointX¥ Type | |
| Contour M |
| type ContourShapeGmupT}rpeh |
| FromActiveZoneEdges it |
| type FrumActiveZoneEdgesT}rpeh |
type | ScribeReferenceRectangleType, ReferenceRectangleGroupType, ReferenceRegularPolygonGroupType,

JEP30-D10:PointXYType, ContourShapeGroupType, FromActiveZoneEdgesType.
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6.1

Die Zones (cont’d)

path | PartModel/PackageSection/Die-Array/Die/PhysicalDieSize
diagram |__________________-|
part 3 of |
4 | Rectangle M |
| type| ReferenceRectangleGroupType |
| RegularPolygon ] |
| t-'r:ElReferenceReguIarPUIygonGmupT}rpel_ |
| | Offset-to-ActiveZoneCenter - |
| £/pc[JEP30-DI0PaintXVType | |
| | | Offset-to-SRR-Center |
| itype| JEP30-DI0PointXVType |
seeee- PR EEE PP . | StartingPoint T |
i PhysicalDieSize tpe] JEP20-D10:PointX¥Type |
ttype|PhysicalDieSizeType | | |
EndPoint - |
| type[JEP20-D10:PointXy Type | |
| | | Contour ] |
| type|ContourShapeGroupType | |
| || FromScribeReferenceRectanglebdges e |
| t-'r:E|FrDmScribeReferenceRectangleEdgesT)rpel_ |
\-_-
type | PhysicalDieSizeType, ReferenceRectangleGroupType, ReferenceRegularPolygonGroupType,
JEP30-D10:PointXYType, ContourShapeGroupType, FromScribeReferenceRectangleEdgesType.
path | PartModel/PackageSection/Die-Array/Die/PhysicalDieSizeSpacing
diagram _______________‘
part 4 of | PhysicalDieSpacingType |
‘ | X-Direction iy
IFPI-'ny-,'sm-a-IDn-:-Spa-c-mg""l | t-'r:E|JEF'3EI—D1D:DimensiDnal‘-falueSetGrDupT}rpe |
itype|PhysicalDieSpacingType T | Y-Direction 4 |
| t-'r:E|JEF'3D-D1D:Dimensiunal\falueSetGru:uupT}rpe'— |
.
type | PhysicalDieSizeSpacingType, JEP30-D10:DimensionalValueSetGroupType.

The centers of the ActiveZone, ScribeReferenceRectangle, PhysicalDieSize do not have to be
at the same point. Each can have different offsets with respect to the ActiveZone center. The

center of the active die is the primary datum.

The distance between the edge of the ActiveZone to the edge of the ScribeReferenceRectangle
is defined as the SealRing for that side. The SealRing is sometimes referred to as the “Etch
Ring” or “Guard Ring”. The SealRing can be a different dimensions on each of the 4 sides,
although in most cases, the right side equals the left side and the top side equals the bottom side, but the

top/bottom side values does not typically equal to the right/left side values.
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6.1 Die Zones (cont’d)

The distance between the edge of the ScribeReferenceRectangle to the edge of the
PhysicalDieSize is defined as the RemnantScribe for that side. The RemnantScribe can also be
a different dimensions on each of the 4 sides, similar to that of the SealRing.

The PhysicalDieSizeSpacing is the physical distance between each PhysicalDieSize on the
wafer. This PhysicalDieSizeSpacing can be a different dimension in the X and Y directions.

Scribe Reference Rectangle

Physical Die Size Stepping Distance

Spacing - Y Direction

Figure 20 - Zone shapes for Physical Dies on a Wafer

6.2 Stepping Distance

path | PartModel/PackageSection/Die-Array/Die/SteppingDistance

diagram _—— — —

¥s:decimal

i SteppingDistance
-------- =¥ -Direction

xs:decimal

type | SteppingDistanceType.

As shown in Figure 20 above, the SteppingDistance can be a different value in the X and Y
direction. This is sometimes referred to as the “Wafer Pitch”.
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6.3 Mass

path | PartModel/PackageSection/Die-Array/Die/Mass

diagram ST o—-— — —— — - _— — T T = |

“TotalTolerance

~TolerancelOM |
P Mass T | : EpeaaRERasaar
K = H “Minimum ]
type]JEP30-D10:MassValueSetGroupTyps :]_@3_ i pe|xsidecimal
ype|xs:

FUnits

[type[MassUOMType

|
|
|
: |
! |t '|Je|TOIeranceUOMType| |
|
|
|
|
|

type | JEP30-D10:MassValueSetGroupType, MassUOMType

group | ValueSetGroup

The ValueSetGroup is widely used throughout the Schema. It provides for all the following
combinations in a structured way and enables the xml file to have all of the following elements
directly underneath its parent element to which it is assigned to. :

1) Nominal,

2) Positive and Negative Tolerances, or Total tolerance based on the same UOM or based
on a percentage of the nominal value, and

3) Minimum and or Maximum.

6.4 Part Height

path | PartModel/PackageSection/Die-Array/Die/Mass

diagram

type | JEP30-D10:ValueSetGroupType.

group | ValueSetGroup

PartHeight for a Die represents the total height of the die part from its seating plane.
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6.5 Terminal Groups

path | PartModel/PackageSection/Die-Array/Die/TerminalGroups

. ——
diagram DieTerminalGroupsType )

—————————————————————————————————

_+ TerminalGroup-Array +

+
i :_t;'L:_EJB:EQJQU:Pl_rta_zT_zE?F:J

|
|
|
| .-:-E Region-Array
|
|
|

____________________________________

e
1
................ 33

F

-

| [ constraints

type | DieTerminalGroupsType, DieTerminalGroup-ArrayType, TerminalRegions-ArrayType,
DieTerminalMaterial-ArrayType, CTE-ArrayType, DieTerminalShape-ArrayType,

DieTerminalSpecification-ArrayType, DieTerminalDetail-ArrayType.

Let's assume that we have a complex array of 12 instantiations of a UCle function organized in
two columns and 6 rows as shown in Figure 21 below. Let's define these 12 instantiations as
Bank 1.

South Channel MNorth Channel
Inst 8 Inst 1
Inst 5 Inst 2
Inst 4 Inst 3
Inst 3 Inst 4
Inst 2 Inst 5
Inst 1 Inst&

Figure 21 - Complex Array of 12 instantiations of a UCle Function
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6.5 Terminal Groups (cont’d)

In the South channel, Inst 1 is duplicated 6 times in the Y direction. Then the entirety of the
South channel is mirrored in both the x axis and y axis and offset to the right to create a
duplicate North Channel.

There are many ways in which terminal numbering can be applied to this set of instantiations
from maintaining a common numbering pattern for each instantiation or defining One contiguous
sequential numbering pattern that covers all the terminals in Bank 1.

Let's also assume that each respective terminal location within each instantiation (the respective
location is taken prior to any instantiations being mirrored), has the same
StandardTerminalName, then, the assignment of properties, functions, terminal groupings to
data/addresses busses, differential pairs, or any other logical groupings, only needs to be
defined for one instantiation, and inherited by all other 11 instantiations.

The following sections will explore this example in more detail, to demonstrate the efficient
compression of data, so that the resultant xml file remains as compact as possible.

6.5.1 Terminal Group - Array

path | PartModel/PackageSection/Die-Array/Die/TerminalGroups/TerminalGroup-Array

diagram

TerminalGroup o=
t ::E|DieTerminaIGroupT)rpe ]

F]

e
ot

Terminal pToTerminalGroupRelationships o
! [type[DieTerminalGroupToTerminal GroupRelationships Type |
i ~

1.

type|xsidecimal |

;
constraints

type | DieTerminalGroup-ArrayType, Relationship-to-ActiveZoneType,

DieTerminalGroupToTerminalGroupRelationshipsType
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6.5.1.1 Terminal Group
path | PartModel/PackageSection/Die-Array/Die/TerminalGroups/TerminalGroup-Array/TerminalGroup

diagram |_ ____________________________ |
DieTerminalGroupType |

| =
| -1D |
| type | ¥sistring |

________________ 1
| | DieTerminalPositionType |
| N
| Bottom & | |
| type BottomUpperPosw‘t\onConﬁguratlonTypeL | |
TerminalGroup Al | Upper H I |
type | DieTerminalGroupType type BottomUpperPosw‘t\onConﬁguratlonTypeL | |
> : ________________ :
——— e
DieTerminalPattern-ArrayType ‘
| | |
| ‘ TerminalPattern oy ‘ |
| ‘ type D\eTz-:-rrmnalPaﬁemTypeL ‘ |
| ; ~ |
| c=ccccccsecsessccssccscccss. om ‘ |
| PatternGroup !j ‘ |
| r:elD\eTerm\nalPa‘tternGroupType 1‘ ‘ |
S ER R L L E L TR LR LYt EE U ‘ |
| D
| (B |
| |
type | DieTerminalGroupType, DieTerminalPositionType, BottomUpperPositionConfigurationType,

DieTerminalPattern-ArrayType, DieTerminalPatternType, DieTerminalPatternGroupType.
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6.5.1.1.1 Terminal Pattern

path | PartModel/PackageSection/Die-Array/Die/TerminalGroups/TerminalGroup-Array/TerminalGroup/
TerminalPattern-Array/TerminalPattern

dlagram DieTerminalPatternType

ttypefxsistring !

)

J StandardArray
|t '|Je|DieStandardArrayType

CircularArray
CircularArrayType

J RandomArray 4
|t pe |TerminaIRandomArrayT3rpe

|
|
|
|
|
|
[ TerminalPatt ﬂ |
‘erminal Pattern
fype|DieTerminalPatternType T 1-@3_
|
|
|
|
|
|
|
|
|
|
|

type | DieTerminalPatternType, DieStandardArrayType, JEP30-D10:PointXYType, CircularArrayType,

TerminalRandomArrayType.
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6.5.1.1.1 Terminal Pattern (cont’d)

A more detailed examination of a single UCle instantiation shows several distinct layout patterns
of terminals, as shown by the various colored patterns in Figure 22 and Figure 23 below.

* o e o @
| - |
* o e o @

® ais L ® o
. . .
LE: ® 5 ;t
. . .
. . ® 5

* e e e @

®

.
)t
.tu:

.

® as
.
® s
.t
® s

L]
L]

Jo::a
®w

[ ]
[ ]
)I 200
[ ]
[ ]

[ ]
[ ]
[ gt
[ ]
[ ] [ >-.“ Ul:; .I:t .I:r [ 5 ‘I:s

Figure 22 - Single UCle Instantiation in South Channel Inst 1

[ 201 [ B

Figure 23 - Power Nodes for South Channel Inst 1 & 2

Each pattern can be represented by the standard array as shown in Table 36 below and in the
subsequent xml structure.

Table 36 - Pattern Details for the UCle Instantiation

Terminal Pattern ID nx ny dx dy Colln deglssmlgow Index
1 (Blue circles) 22 5 50 80 16 3
2 (Red squares) 23 5 50 80 9 3
3 (Gold diamonds) 3 3 100 160 None None
4 (Black triangles) 2 2 100 160 None None
5 (Purple asterisks) 1 5 0 80 None None
6 (Orange circles) 3 2 100 160 None None
7 (Blue squares) 2 3 100 160 None None

Note that some of the terminals are missing from the pattern ID’'s 1 and 2 which will be
addressed in 6.5.7 Terminal Detail - Array below.

The VSS terminals as shown by Terminal pattern ID 5 (Purple asterisks) are shared between
the South and North channels.

The VCCIO terminals as identified by Terminal patterns 3 (Gold diamonds) and 4 (Black
triangles) for Instantiation 1 and Terminal patterns 6 (Orange circles) and 7 (Blue squares) for
Instantiation 2 for the base of the repetitive pattern when applied to the rest of Bank 1.
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6.5.1.1.1 Terminal Pattern (cont’d)

There may be additional VSS and VCCIO terminals intermingled throughout Terminal patterns 1
and 2, but there are treated as part of those patterns. Below is the xml representation of these
Terminal Patterns.

<TerminalPattern-Array>
<TerminalPattern>
<ID>Terminal Pattern ID 1</ID>
<Name>South Inst 1 Base</Name>
<StandardArray>
<nx>22</nx>
<ny>5</ny>
<dx>50.00</dx>
<dy>80.00</dy>
<TerminalPatternLowerLeftTerminalCenter>
<x>-1475.00</x>
<y>-1430.00</y>
</TerminalPatternLowerLeftTerminalCenter>
</StandardArray>
</TerminalPattern>
<TerminalPattern>
<ID>Terminal Pattern ID 2</ID>
<Name> South Inst 1 Staggered</Name>
<StandardArray>
<nx>23</nx>
<ny>5</ny>
<dx>50.00</dx>
<dy>80.00</dy>
<TerminalPatternLowerLeftTerminalCenter>
<x>-1500.00</x>
<y>-1390.00</y>
</TerminalPatternLowerlLeftTerminalCenter>
</StandardArray>
</TerminalPattern>
<TerminalPattern>
<ID>Terminal Pattern ID 3</ID>
<Name>South Inst 1 VCCIO Base</Name>
<StandardArray>
<nx>3</nx>
<ny>3</ny>
<dx>100.00</dx>
<dy>160.00</dy>
<TerminalPatternLowerLeftTerminalCenter>
<x>-250.00</x>
<y>-1390.00</y>
</TerminalPatternLowerlLeftTerminalCenter>
</StandardArray>
</TerminalPattern>
<TerminalPattern>
<ID>Terminal Pattern ID 4</ID>
<Name>South Inst 1 VCCIO Staggered</Name>
<StandardArray>
<nx>2</nx>
<ny>2</ny>
<dx>100.00</dx>
<dy>160.00</dy>
<TerminalPatternLowerLeftTerminalCenter>
<x>-200.00</x>
<y>-1310.00</y>
</TerminalPatternLowerLeftTerminalCenter>
</StandardArray>
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6.5.1.1.1 Terminal Pattern (cont’d)

</TerminalPattern>
<TerminalPattern>
<ID>Terminal Pattern ID 5</ID>
<Name>VSS Center Inst 1</Name>
<StandardArray>
<nx>1</nx>
<ny>5</ny>
<dx>0</dx>
<dy>80.00</dy>
<TerminalPatternLowerLeftTerminalCenter>
<x>0</x>
<y>-1430.00</y>
</TerminalPatternLowerLeftTerminalCenter>
</StandardArray>
</TerminalPattern>
<TerminalPattern>
<ID>Terminal Pattern ID 6</ID>
<Name>South Inst 2 VCCIO Base</Name>
<StandardArray>
<nx>2</nx>
<ny>3</ny>
<dx>100.00</dx>
<dy>160.00</dy>
<TerminalPatternLowerLeftTerminalCenter>
<x>-250.00</x>
<y>-810.00</y>
</TerminalPatternLowerLeftTerminalCenter>
</StandardArray>
</TerminalPattern>
<TerminalPattern>
<ID>Terminal Pattern ID 7</ID>
<Name>South Inst 2 VCCIO Staggered</Name>
<StandardArray>
<nx>2</nx>
<ny>3</ny>
<dx>100.00</dx>
<dy>160.00</dy>
<TerminalPatternLowerLeftTerminalCenter>
<X>-200.00</x>
<y>-890.00</y>
</TerminalPatternLowerLeftTerminalCenter>
</StandardArray>
</TerminalPattern>
<TerminalPattern-Array>

NOTE: The TerminalPatternLowerLeftTerminalCenter has been specified in each of these
seven Terminal Patterns above, yet this is un-necessary, as the offset from one terminal pattern
to the next terminal pattern could have been specified under section 6.5.1.2 Relationship — to —
Active Zone below. The above TerminalPatternLowerLeftTerminalCenter coordinates are
calculated based off the assumption that the entirety of Bank 1 is centered with the centered of
the ActiveZone. In reality, Bank 1 may not be the final full configuration of all the die circuitry
within the ActiveZone, and it may be just simply easier to adjust the final configuration with
respect to the Active Zone instead of calculating all of the intermediate coordinates for every
TerminalPatternLowerLeftTerminalCenter.
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6.5.1.1.1 Terminal Pattern (cont’d)

Alternatively, TerminalPatterns can be grouped under a PatternGroup and their relationship
between each other been determined via the Offset values. The PatternGroup could then be
placed with respect to the ActiveZone under section 6.5.1.2 below.

6.5.1.1.

2 Pattern Group

path

PartModel/PackageSection/Die-Array/Die/TerminalGroups/TerminalGroup-Array/TerminalGroup/
TerminalPattern-Array/PatternGroup

diagram ‘

| \
| \
| \
\
| |
| |
‘ i \
\ s |
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, | o }
\ l
\ 'l
\ | i
| | i
| \ yoeluasting | | |
\ | i

\
} J PatternRelationship L%]‘ o | |
‘ |:.-c£‘DieTermmaILucatmnRelatmnsh\pType ‘ ‘ ‘
| 12 | Il
| \ Il
\ \ ||
\ \ Il
\ | i
| | i
| | |type [xsistring ‘ |
| | |
| | ‘ i

\ \
} } rmDupI\cateType } }

type | DieTerminalPatternGroupType, DieTerminalLocationRelationshipType, DieTransformation-ArrayType,
TransformDuplicateType.
Before creating any PatternGroup, it is best to understand the most efficient form of defining the

grouping to represent the duplication for the North and South channels as define in Figure 21 -
Complex Array of 12 instantiations of a UCle Function above.

Terminal Pattern ID 1 and 2 across all 12 instantiations of the UCle in the Bank 1
example have a contiguous sequential terminal numbering.

Terminal Pattern ID 5 is a shared set of VSS terminals between the South and North
channels and is not duplicated when a copy of the South channel is duplicated to form
the North channel. For this reason, Terminal Pattern ID 5 does not form part of the
PatternGroup that will be used later to create the North channel. However, Terminal
Pattern ID 5 continues the terminal numbering from the Back to the Front for Bank 1 for
that singular column of terminals.
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6.5.1.1.2 Pattern Group (cont’'d)

e The remaining terminals as defined within Terminal Pattern ID 3, 4, 6 and 7 across all
instantiations in Bank 1 follow the S-H (Snake — Horizontal) pattern and continue the
terminal numbering sequence from the shared VSS terminals.

path | PartModel/PackageSection/Die-Array/Die/TerminalGroups/TerminalGroup-Array/TerminalGroup/
TerminalPattern-Array/PatternGroup/PatternRelationship/RelationshipTransformations

diagram

ToTerminalPatterniD

ToPatternGrouplD

PrefixCode

SuffixCode

TransformMirrorType

JEP30-D10:EmptyType

JEP30-D10:EmptyType

J RelationshipTransformations L .=
‘ type ‘ DieTransformation-ArrayType - = p—y: T

JEP30-D10:EmptyType

TransformRotateType

_- SelectionCenter
1.5 |-ype [JEP30-D10:EmptyType

|
|

|

& |
= |

|

TransformRotateType

| [ Offset
|tvpe| JEP30-D10:PaintX¥Type

y

xs:decimal

type | DieTransformation-ArrayType, TransformMirrorType, JEP30-D10:EmptyType, JEP30-D10:PointXYType,

TransformRotateType.
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6.5.1.1.2 Pattern Group (cont’d)

path | PartModel/PackageSection/Die-Array/Die/TerminalGroups/TerminalGroup-Array/TerminalGroup/
TerminalPattern-Array/PatternGroup/PatternRelationship/Duplicate

diagram

=

o
=
[}
g
El

| |¥._.-Ta'r'|='\rr":'~3.:|a ngT:::IT'

[Fit-Suffixtode ]
Ty G | gt "Ie ]

[ -Suffowmeds &
| |¥.\.aT='r'|a\J'r'a'~3aa m;T::a‘T'

S¥-PrefixCode ||

typa :-.:.:t-'na ]

|‘I"P‘mﬁnfolun11fode 1
|_n_ wimin Terminalbly mberOrd aring Typ alT'

[Fr-Sofrnod |

ty g | smesbrin, ]

1=

Tha M Sosence =

, I}upicabe e -
c2 | TrangformDug hm'r‘,;a'T'l@} s [ T-SuffinColumnCode 1

------------------ | |_..J'r'1'la'r'1a\rr"a'~3aa ngT,:a'T'

| PrefixHumericalSzg
| |'\J'ra rical mJa’h.aT,:a

| Pmﬁm!ubhah-mral" wence

|.-'A. phabaticalbaguancaTy ::

| Suffixbumericals
| | Mumarical sa:uan._aT::a

[ suffixAlphabeticalsequence

| |A phabaticalfaguancaTy 5;

ri

1
Vv | eedecimal |

type | TransformDuplicateType, RowTerminalNumberOrderingType, ColumnTerminalNumberOrderingType,

NumericalSequenceType, AlphabeticalSequenceType.
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Option 1 — Leveraging Pattern Groups for the purpose of applying Terminal numbering.

Group TerminalPattern ID 1 and 2 into a single PatternGroup ID 1 called
“South_Instl_TrmlIPtrn1-2".

Create an array of PatternGroup ID 1 “South_Instl_TrmIPtrn1-2" six times in the Y direction via
a new PatternGroup ID 2 called “South_Inst1-6_PtrnGrpl”.

Duplicate PatternGroup ID 2 “South_Inst1-6_TrmIPtrn1-2"” one time in the X direction into a
new PatternGroup ID 3 called “South-North_Inst1-6_PtrnGrp2”, ensuring that you mirror in
both the horizontal and vertical axis for the North channel.

0 This enables the assignment of a unique sequence of terminal numbering to be applied
specifically to the terminals defined within PatternGroup ID 3.

Group TerminalPattern ID 3 and 4 into a single PatternGroup ID 4 called
“South_Instl_TrmlPtrn3-4".

Create an array of PatternGroup ID 4 “South_Inst1, 3, 5_PtrnGrp4” three times in the Y
direction into a new PatternGroup ID 5 “South_lInst1, 3, 5_PtrnGrp4”.

Group TerminalPattern ID 6 and 7 into a single PatternGroup ID 6 called
“South_Inst2_TrmlIPtrn6-7".

Create an array of PatternGroup ID 6 “South_Inst2, 4, 6_PtrnGrp6” three times in the Y
direction into a new PatternGroup ID 7 “South_Inst2, 4, 6_PtrnGrp6”.

Group PatternGroup ID 5 and 7 into a single PatternGroup ID 8 called “South_Inst1-
6_PtrnGrp5, 7”

Duplicate PatternGroup ID 8 “South_Inst1-6_PtrnGrp5, 7” one time in the X direction into a
new PatternGroup ID 9 called “South-North_Inst1-6_PtrnGrp8”, with a straight offset and
without rotation or mirroring.

0 This enables the assignment of a unique sequence of terminal numbering to be applied
specifically to the terminals defined within PatternGroup ID 9.

Create an array of TerminalPattern ID 5 “VSS Center Inst 1” six times in the Y direction via a
new PatternGroup ID 10 called “VSS Center Inst 1-6”.

0 This enables the assignment of a unique sequence of terminal numbering to be applied
specifically to the terminals defined within PatternGroup ID 10.

Group PatternGroup ID 3, 9 and 10 into a single PatternGroup ID 11 called “Bank 1”.
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6.5.1.1.2 Pattern Group (cont’d)
Table 37 - Pattern Group Construction
Pattern . . Pitch (dx) | Pitch (dy)
Group ID Name Pattern Relationship nX | Y | Otfset o) | 1 Offset (y)
Terminal Pattern ID 1
1 South_Instl_TrmlPtrn1-2 Terminal Pattern ID 2
Duplicate
2 South_Inst1-6_PtrnGrpl Pattern Group ID 1 1 6 0 500.00
South-North_Inst1- Offset & Mirror (H & V)
8 6_PtrnGrp2 Pattern Group ID 2 1900.00 0
Terminal Pattern ID 3
4 South_Instl_TrmlPtrn3-4 Terminal Pattern ID 4
South_lInst1, 3, Duplicate
5 5 PtrnGrp2 Pattern Group ID 4 13 0 1000.00
Terminal Pattern ID 6
6 South_Inst2_TrmIPtrn6-7 Terminal Pattern ID 7
South_lInst2, 4, Duplicate
! 6_PtrnGrp6 Pattern Group ID 6 13 0 1000.00
8 South_Instl-6_PtrnGrp5, Pattern Group ID 5
7 Pattern Group ID 7
South-North_Inst1- Offset & Mirror (H & V)
9 6_PtrnGrp8 Pattern Group ID 2 300.00 0
10 VSS Center Inst 1-6 Terminal Pattern ID 5 1|6 0 500.00
Pattern Group ID 3
11 Bank 1 Pattern Group ID 9
Pattern Group ID 10
<PatternGroup>
<ID>Pattern Group ID 1</ID>
<Name>South_Instl TrmlPtrnl-2</Name>
<PatternRelationship>
<TerminalPatternID>Terminal Pattern ID 1</TerminalPatternID>
<TerminalPatternID>Terminal Pattern ID 2</TerminalPatternID>
</PatternRelationship>
</PatternGroup>
<PatternGroup>

<ID>Pattern Group ID 2</ID>

<Name>South_Instl-6_PtrnGrpl</Name>
<PatternRelationship>
<PatternGroupID>Pattern Group ID 1</PatternGroupID>

<Duplicate>

<nx>1</nx>
<ny>6</ny>
<Y-PrefixCode>Inst
<Y-PrefixCode>Inst
<Y-PrefixCode>Inst
<Y-PrefixCode>Inst
<Y-PrefixCode>Inst
<Y-PrefixCode>Inst
<dy>500.00</dy>

</Duplicate>

</PatternRelationship>

</PatternGroup>

1</Y-PrefixCode>
2</Y-PrefixCode>
3</Y-PrefixCode>
4</Y-PrefixCode>
5</Y-PrefixCode>
6</Y-PrefixCode>
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6.5.1.1.2 Pattern Group (cont’d)

<PatternGroup>
<ID>Pattern Group ID 3</ID>
<Name>South-North_Instl-6_PtrnGrp2</Name>
<PatternRelationship>
<FromPatternGroupID>Pattern Group ID 2</FromPatternGroupID>
<RelationshipTransformations>
<ToPatternGroupID>Pattern Group ID 2</ToPatternGroupID>
<Offset>
<x>1900</x>
<y>0</y>
</Offset>
<Mirror>
<SelectionCenter/>
<Horizontal/>
</Mirror>
<Mirror>
<SelectionCenter/>
<Vertical/>
</Mirror>
</RelationshipTransformations>
</PatternRelationship>
</PatternGroup>
<PatternGroup>
<ID>Pattern Group ID 4</ID>
<Name>South_Instl_TrmlPtrn3-4</Name>
<PatternRelationship>
<TerminalPatternID>Terminal Pattern ID 3</TerminalPatternID>
<TerminalPatternID>Terminal Pattern ID 4</TerminalPatternID>
</PatternRelationship>
</PatternGroup>
<PatternGroup>
<ID>Pattern Group ID 5</ID>
<Name>South_Instl, 3, 5_PtrnGrp4</Name>
<PatternRelationship>
<PatternGroupID>Pattern Group ID 4</PatternGroupID>
<Duplicate>
<nx>1</nx>
<ny>3</ny>
<Y-PrefixCode>Inst 1</Y-PrefixCode>
<Y-PrefixCode>Inst 3</Y-PrefixCode>
<Y-PrefixCode>Inst 5</Y-PrefixCode>
<dy>1000.00</dy>
</Duplicate>
</PatternRelationship>
</PatternGroup>
<PatternGroup>
<ID>Pattern Group ID 6</ID>
<Name>South_Inst2_TrmlPtrn6-7</Name>
<PatternRelationship>
<TerminalPatternID>Terminal Pattern ID 6</TerminalPatternID>
<TerminalPatternID>Terminal Pattern ID 7</TerminalPatternID>
</PatternRelationship>
</PatternGroup>

Page 283
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6.5.1.1.2 Pattern Group (cont’d)

<PatternGroup>
<ID>Pattern Group ID 7</ID>
<Name>South_Inst2, 4, 6_PtrnGrp6</Name>
<PatternRelationship>
<PatternGroupID>Pattern Group ID 6</PatternGroupID>
<Duplicate>
<nx>1</nx>
<ny>3</ny>
<Y-PrefixCode>Inst 2</Y-PrefixCode>
<Y-PrefixCode>Inst 4</Y-PrefixCode>
<Y-PrefixCode>Inst 6</Y-PrefixCode>
<dy>1000.00</dy>
</Duplicate>
</PatternRelationship>
</PatternGroup>
<PatternGroup>
<ID>Pattern Group ID 8</ID>
<Name>South_Instl-6_PtrnGrp5, 7</Name>
<PatternRelationship>
<PatternGroupID>Pattern Group ID 5</PatternGroupID>
<PatternGroupID>Pattern Group ID 7</PatternGroupID>
</PatternRelationship>
</PatternGroup>
<PatternGroup>
<ID>Pattern Group ID 9</ID>
<Name>South-North_Instl-6_PtrnGrp8</Name>
<PatternRelationship>
<FromPatternGroupID>Pattern Group ID 8</FromPatternGroupID>
<RelationshipTransformations>
<ToPatternGroupID>Pattern Group ID 8</ToPatternGroupID>
<Offset>
<X>300< /x>
y>0</y>
</0ffset>
</RelationshipTransformations>
</PatternRelationship>
</PatternGroup>
<PatternGroup>
<ID>Pattern Group ID 10</ID>
<Name>VSS Center Inst 1-6</Name>
<PatternRelationship>
<TerminalPatternID>Terminal Pattern ID 5</TerminalPatternID>
<Duplicate>
<nx>1</nx>
<ny>6</ny>
<dy>500.00</dy>
</Duplicate>
</PatternRelationship>
</PatternGroup>
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6.5.1.1.2 Pattern Group (cont’d)

<PatternGroup>

<ID>Pattern Group ID 11</ID>

<Name>Bank 1</Name>

<PatternRelationship>
<PatternGroupID>Pattern Group ID 3</PatternGroupID>
<PatternGroupID>Pattern Group ID 9</PatternGroupID>
<PatternGroupID>Pattern Group ID 10</PatternGroupID>

</PatternRelationship>

</PatternGroup>

6.5.1.2 Relationship —to — Active Zone

path | PartModel/PackageSection/Die-Array/Die/TerminalGroups/TerminalGroup-Array/Relationship-to-ActiveZone

diagram

type | Relationship-to-ActiveZoneType, TerminalSet-to-ActiveZone-X-OffsetType,

TerminalSet-to-ActiveZone-Y-OffsetType

For non-symmetrical Terminals around the ActiveZone center, offset dimensions may be
referenced from the Terminal Contact Area to the ActiveZone area. This data can be captured in
the Relationship-to-ActiveZone section.
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6.5.1.2.1 X-Offset

path | PartModel/PackageSection/Die-Array/Die/TerminalGroups/TerminalGroup-Array/Relationship-to-
ActiveZone/X-Offset

diagram
part 1 of
2
tiype[JEP30-D1OValueSetType -
| i X-LeftSideOfActiveZone-to-RightSideOfLeftTerminalContactArea (i
' rtypeJEP30-D10:ValueSetType X

X6-LeftSideOfActiveZone-to-RightSideOfCenterTerminalContactArea E‘

iypelJEP30-DIOValueSetType :
B

i X11-CenterOfActiveZone-to-CenterOfLeftTerminalContactArea !i'l

X14-CenterOfActiveZone-to-CenterlineOfTerminalGroup é‘

|
|
|
|
|
|
|
|
|
|
| XT-LeftSideOfActiveZone-to- LeftSideOfRightTerminal ContactArea !i'l I
|
|
|
|
|
|
|
|
|
|
|
|
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6.5.1.2.1 X-Offset (cont’d)

diagram
part 2 of
2

)

: _: X23-RightSideOfActiveZone-to-CenterlineOfTerminalGroup
| type

| | X27-RightSideOfActiveZone-to-RightSideOfRightTerminalContactArea !é‘ |

type | TerminalSet-to-ActiveZone-X-OffsetType, JEP30-D10:ValueSetType

Table 38 - Terminal Group to Active Zone X-Offset lists out all the various dimensions that can
be selected from any major point of the ActiveZone to any point of the terminal contact area in X
direction.

Center of Center Terminal Contact Area is the same as Centerline of Terminal Group, however
the use of the “...Centerline of Terminal Group” is more encompassing since it also includes the
centerline of a row or column of an even number of terminals, i.e., midway between terminal 2
and terminal 3 of 4 terminals in a row or column.
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6.5.1.2.1 X-Offset (cont’d)

Table 38 - Terminal Group to Active Zone X-Offset

Symbol Description
X1 Left side of Active Zone to Left Side of Left Terminal Contact Area
X2 Left side of Active Zone to Center of Left Terminal Contact Area
X3 Left side of Active Zone to Right side of Left Terminal Contact Area
X4 Left side of Active Zone to Left Side of Center Terminal Contact Area
X5 Left side of Active Zone to Centerline of Terminal Group
X6 Left side of Active Zone to Right side of Center Terminal Contact Area
X7 Left side of Active Zone to Left side of Right Terminal Contact Area
X8 Left side of Active Zone to Center of Right Terminal Contact Area
X9 Left side of Active Zone to Right side of Right Terminal Contact Area
X10 Center of Active Zone to Left side of Left Terminal Contact Area
X11 Center of Active Zone to Center of Left Terminal Contact Area
X12 Center of Active Zone to Right side of Left Terminal Contact Area
X13 Center of Active Zone to Left side of Center Terminal Contact Area
X14 Center of Active Zone to Centerline of Terminal Group
X15 Center of Active Zone to Right side of Center Terminal Contact Area
X16 Center of Active Zone to Left side of Right Terminal Contact Area
X17 Center of Active Zone to Center of Right Terminal Contact Area
X18 Center of Active Zone to Right side of Right Terminal Contact Area
X19 Right side of Active Zone to Left side of Left Terminal Contact Area
X20 Right side of Active Zone to Center of Left Terminal Contact Area
X21 Right side of Active Zone to Right side of Left Terminal Contact Area
X22 Right side of Active Zone to Left side of Center Terminal Contact Area
X23 Right side of Active Zone to Centerline of Terminal Group
X24 Right side of Active Zone to Right side of Center Terminal Contact Area
X25 Right side of Active Zone to Left side of Right Terminal Contact Area
X26 Right side of Active Zone to Center of Right Terminal Contact Area
X27 Right side of Active Zone to Right side of Right Terminal Contact Area
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6.5.1.2.2 Y-Offset

path | PartModel/PackageSection/Die-Array/Die/TerminalGroups/TerminalGroup-Array/Relationship-to-
ActiveZone/Y-Offset

diagram
part 1 of
2

_+ Y7-BackSideOfActiveZone-to-BackSideOfFrontTerminalContactArea El

_t ¥13-CenterOfActiveZone-to-BackSideOfCenterTerminalContactArea !%I
ityee]

: Y14-CenterOfActiveZone-to-CenterlineOfTerminalGroup

o]
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6.5.1.2.2 Y-Offset (cont’d)

diagram
part 2 of
2

|
|
|
|
|
|
|
[ Vi ConterOthctveZone to- FrontSieOfFrontTermnaiContactArea 3 I
|
|
|
|
|

i ¥23-FrontSideOfActiveZone-to-CenterlineOfTerminal Group E‘ |

type | TerminalSet-to-ActiveZone-X-OffsetType, JEP30-D10:ValueSetType

Table 39 - Terminal Group to Active Zone Y-Offset lists out all the various dimensions that can
be selected from any major point of the ActiveZone to any point of the terminal contact area in X
direction.
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6.5.1.2.2 Y-Offset (cont’d)
Table 39 - Terminal Group to Active Zone Y-Offset
Symbol Description
Y1 Back side of Active Zone to Back side of Back Terminal Contact Area
Y2 Back side of Active Zone to Center of Back Terminal Contact Area
Y3 Back side of Active Zone to Front side of Back Terminal Contact Area
Y4 Back side of Active Zone to Back side of Center Terminal Contact Area
Y5 Back side of Active Zone to Centerline of Terminal Group
Y6 Back side of Active Zone to Front side of Center Terminal Contact Area
Y7 Back side of Active Zone to Back side of Front Terminal Contact Area
Y8 Back side of Active Zone to Center of Front Terminal Contact Area
Y9 Back side of Active Zone to Front side of Front Terminal Contact Area
Y10 Center of Active Zone to Back side of Back Terminal Contact Area
Y11 Center of Active Zone to Center of Back Terminal Contact Area
Y12 Center of Active Zone to Front side of Back Terminal Contact Area
Y13 Center of Active Zone to Back side of Center Terminal Contact Area
Y14 Center of Active Zone to Centerline of Terminal Group
Y15 Center of Active Zone to Front side of Center Terminal Contact Area
Y16 Center of Active Zone to Back side of Front Terminal Contact Area
Y17 Center of Active Zone to Center of Front Terminal Contact Area
Y18 Center of Active Zone to Front side of Front Terminal Contact Area
Y19 Front side of Active Zone to Back side of Back Terminal Contact Area
Y20 Front side of Active Zone to Center of Back Terminal Contact Area
Y21 Front side of Active Zone to Front side of Back Terminal Contact Area
Y22 Front side of Active Zone to Back side of Center Terminal Contact Area
Y23 Front side of Active Zone to Centerline of Terminal Group
Y24 Front side of Active Zone to Front side of Center Terminal Contact Area
Y25 Front side of Active Zone to Back side of Front Terminal Contact Area
Y26 Front side of Active Zone to Center of Front Terminal Contact Area
Y27 Front side of Active Zone to Front side of Front Terminal Contact Area
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6.5.1.3 Terminal Group to Terminal Group Relationships
path | PartModel/PackageSection/Die-Array/Die/TerminalGroups/TerminalGroup-Array/
TerminalGroupToTerminalGroupRelationships
diagram 'Ee;m;lgup'r_oT;i;GEpaati;sﬁsﬁe_ T _i
|
I |
| FToTerminalGrouplD |
| |type[xs:string |
type | DieTerminalGroupToTerminalGroupRelationshipsType, JEP30-D10:PointXYType
6.5.2 Terminal Regions - Array
path | PartModel/PackageSection/Die-Array/Die/TerminalGroups/Regions-Array
diagram ( [ —
g ;_Region—ArrayType |
! Region-Array | 1 ]
itype|Region-ArrayType |
| AreaSelection A |
k f l -------- type| RegionAreaSelectionType | |
1 | T.® I|
i | | TerminalSelection oig] l | |
i | | type ReginnTerminaISeIectionTypeL |
| | = ||
e
type | Region-ArrayType, RegionType, RegionAreaSelectionType, RegionTerminalSelectionType.
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6.5.2.1 Area Selection
path | PartModel/PackageSection/Die-Array/Die/TerminalGroups/Regions-Array/Region/AreaSelection
diagram Sl
| RegionAreaSelectionType |
| =ID |
| [typelxsistring |
| Rectangle L |
| t-'pE|ReferenceRectangleGrnupType'_ |
| AreaSelection _‘%{EE‘_ RegularPolygon | |
type|RegionAreaSelectionType t-'pE|ReferenceReguIarPnIygnnGroupT}rpe |
e | Shapecenter |
| JEP30-D10PointXVType |
| StartingPoint & |
| “iH & <[ JEP30-D10:PointV Type | |
| EndPoint & |
| tpeJEP30-D10:PointXV Type | |
| | | ContourShapeGroup M |
| type ContourShapeGroupType'— |
b - . _|
type | RegionAreaSelectionType, ReferenceRectangleGroupType, ReferenceRegularPolygonGroupType,
JEP30-D10:PointXYType, ContourShapeGroupType.
6.5.2.2 Terminal Selection
path | PartModel/PackageSection/Die-Array/Die/TerminalGroups/Regions-Array/Region/TerminalSelection
diagrtam T T
1ag" ,;egionTerminaISeIectionType |
| TerminalSelection Al Select 5 |
type RegionTerminalSelectionType i [type RegionalTerminalSelectionType ] |
T | T —— " |
| i+ Deselect EE‘
itype|RegionalTerminalSelectionType |
| 0.2 |
L - _ _ |
type | RegionTerminalSelectionType, RegionalTerminalSelectionType.
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6.5.2.2.1 Select
path | PartModel/PackageSection/Die-Array/Die/TerminalGroups/Regions-Array/Region/TerminalSelection/Select,

PartModel/PackageSection/Die-Array/Die/TerminalGroups/Regions-Array/Region/TerminalSelection/Deselect

diagram

J Select

|t-.'pe|RegiDnaITerminaISeIectionT)rpe%'_E)E'V

TerminalPatternlD

|typexsistring

= PatternGrou plD

TerminalGrouplD

xs:strln

el

type |JEP3D-D1D:MinlntegerOfOneT)rpe

minlncl/maxlncl |1

FFromRowTerminallndex

type

|JEP3D-D1D:MinlntegerOfOneType

minlncl/maxlncl |1 I

FToRowTer

T

type

|JEP3D-D1D:MinlntegerOfOneT)rpe

minlncl/maxlncl |1 I

= ColumnTerminalind

type [JEP30-D10:MinintegerOfOneType

minlncl/maxlncl |1

FFromColumnTer

N

type

[JEP30-D10:MinlntegerQfOneType

minlncl/maxlncl |1 I

ToColumnTerminallndex

type

[JEP30-D10:MinlntegerQfOneType

minlncl/maxlncl |1 I

FPolarTerminalind

type [JEP30-D10:MinlntegerQfOneType

minlncl/maxincl |1

 FromPolarTerminallndex

type [JEP30-D10:MinlntegerOfOneType

minlncl/maxlncl |1

ToPolarTerminalind

type [JEP30-D10:MinlntegerOfOneType

minlncl/maxlncl |1

= FromTerminalNumber

= ToTerminalNumber

type

RegionalTerminalSelectionType.
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6.5.3 Terminal Materials - Array
path | PartModel/PackageSection/Die-Array/Die/TerminalGroups/TerminalMaterial-Array
diagram r-- T T T T T T T T T T T 7

DieTerminalMaterial-ArrayType

_l TerminalMaterial-Array !;_'_E_:E'J TerminalMaterial [%
I_t"LJ_elDieTerminall\ﬂaterial-ArrayTyge 1 [type[DieTerminalMaterialType

Tz

FBaseMaterial
BaseMaterialType

FotherBaseMaterial

Plating-Array
Plating-ArrayType

type | DieTerminalMaterial-ArrayType, DieTerminalMaterialType, J-Std-609AlloyCompositionType,

J-Std-609e-codeType, BaseMaterialType, Plating-ArrayType.

The J-Std-609AlloyComposition and J-Std-609e-code enumerated values are defined in “Annex
A (informative) Example Alloys and Associated Material Codes” in the J-Std-609, “Marking,
Symbols, and Labels of Leaded and Lead-Free Terminal Finished Materials Used in Electronic
Assembly” standard.

The is PlatingThicknessUOM specified in um.
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6.5.4 CTE - Array

path | PartModel/PackageSection/Die-Array/Die/TerminalGroups/CTE-Array

diagram

=RuleName |
| itypelxsistring |

! | CTE-Graph
ibype| CTE-GraphTyp

e
,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 30

type | ReferenceCTE-ArrayType, ReferenceCTEType, TemperatureConditionType, JEP30-D10:CTE-UOMType,
CTE-GraphType.

6.5.5 Terminal Shape - Array

path | PartModel/PackageSection/Die-Array/Die/TerminalGroups/TerminalShape-Array

diagram

type | DieTerminalShape-ArrayType, DieTerminalShapeType, DieTerminalStructuralType,

DieTerminalSoldermaskOpeningType, DieTerminalPadType.

The TerminalShape-Array for Die's is a subset of the shapes defined in section 5.13.1.7
Terminal Shape above.
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6.5.5.1 Terminal

path | PartModel/PackageSection/Die-Array/Die/TerminalGroups/TerminalShape-Array/TerminalShape/Terminal

diagram - T T T T T — /7
g DleTermlnaIStructuraIType

SMD
t |:|-|JEF‘3D D10 Emptg.-'T}.-'pe

.-[_/E}‘ B BE BC BN M ME MM W

NSMD
t |:|-|JEF'3D D10 EmptyType

Rectangle M
t |:|r|ReferenceRectangleGrnupType

|

|

|

|

|

|

|
RoundedRectangle H |
t,'|:ue|ReferenceRnundedRectangIeGroupType |
|

|

|

|

|

|

|

|

ModifiedRectangle M
t |:|r|ReferenceModlfledRectangleGrnupType

e Circle H
r ---ﬂE_ t|:|-|ReferenceClrcIeGroupType

Double-D ]
t,'|:|-':|ReferenceDouble-DGmupT}'pe T

RegularPolygon 5
type | ReferenceRegularPolygonType

Contour

|
t,'|:u-':|ReferenceTerminaIContourGroupType
| | TerminalHeignt 3 |
type] JEP30-D10:UnspecifiedDimensionalvalueSetGroupType |
S |

type | DieTerminalStructuralType, JEP30-D10:EmptyType, ReferenceRectangleGroupType,
ReferenceRoundedRectangleGroupType, ReferenceModifiedRectangleGroupType,
ReferenceCircleGroupType, ReferenceDouble-DGroupType, ReferenceRegularPolygonType,

ReferenceTerminalContourGroupType, JEP30-D10:UnspecifiedDimensionalValueSetGroupType.
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6.5.5.2 Soldermask Opening
path | PartModel/PackageSection/Die-Array/Die/TerminalGroups/TerminalShape-
Array/TerminalShape/SoldermaskOpening
diagram ,—————————————————
DieTerminalSoldermaskOpeningType |
| ! SoldermaskThickness i |
| ! itype|JEP30-D10:UnspecifiedDimensionalValueSetGroupType |
| | Rectangle . |
E type|ReferenceRectangleGroupType | |
! SoldermaskOpening | 1 5 | [ RoundedRectangle & |
i‘_:-_'EE[Q[%T%’f@[’l%'??.'E'.EE'Z”_EF_"_QE?Ui’]QTYP_E_E_'}I-E)}i tpe[ReferenceRoundedRectangiebroupType | |
| | | ModifiedRectangle - |
| type| ReferenceModifiedRectangleGroupType | |
. Circle
Loy _/E} - E_
I i H t-.'r:e|ReferenceCircIeGroupType ] I
| | | Double-D e |
| t-.'r:e|ReferenceDoubIe-DGroupT}rpe'_ |
| | | RegularPolygon e |
| t-.'r:e|ReferenceReguIarPolygnnT}rpe'_ |
| || Contour & |
| type| ReferenceTerminal ContourGroup Type | |
type | DieTerminalSoldermaskOpeningType, JEP30-D10:UnspecifiedDimensionalValueSetGroupType,
ReferenceRectangleGroupType, ReferenceRoundedRectangleGroupType,
ReferenceModifiedRectangleGroupType, ReferenceCircleGroupType, ReferenceDouble-DGroupType,
ReferenceRegularPolygonType, ReferenceTerminalContourGroupType.
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6.5.5.3 Pad
path | PartModel/PackageSection/Die-Array/Die/TerminalGroups/TerminalShape-Array/TerminalShape/Pad
diagram — T T T T = =
IEETerminalFadT:.rpe |
B 3
| I£,pe[1EP30- D10 UnspeciiedbimensionalValussetGroupType |
| ; | Rectangle - |
E type| ReferenceRectangleGroupType | |
' Pad EH'@EH RoundedRectangle H |
:t_;._'rgg[[_Ili_e_'l:e_r_r'rji_rquP_a_d_T:,rEg_: | : type| ReferenceRoundedRectangleGroupType

| ; | | ModifiedRectangle e |

| . type| ReferenceModifiedRectangleGroupType |
| ' _;’_;EE'I_‘E Circle e |
| - type| ReferenceCircleGroupType |
| Double-D A |
| type ReferenceDDubIe—DGrDupT}rpe'— |
| | | RegularPolygon e |
| type ReferenceF{eguIarPDI}rgDnT}rpe'— |
| || Contour e |
| type ReferenceTerminalCu:untu:uurGru:uupType'— |

type | DieTerminalPadType, JEP30-D10:UnspecifiedDimensionalValueSetGroupType,

ReferenceRectangleGroupType, ReferenceRoundedRectangleGroupType,
ReferenceModifiedRectangleGroupType, ReferenceCircleGroupType, ReferenceDouble-DGroupType,

ReferenceRegularPolygonType, ReferenceTerminalContourGroupType.
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6.5.6 Terminal Specification - Array
path | PartModel/PackageSection/Die-Array/Die/TerminalGroups/TerminalSpecification-Array
diagram e |
| ———————————— — — — |
| | DieTerminalSpecificationType ‘ |
| | N
| | |tvpe[usistring ‘ |
| | N
| | - typefusstring | N
| | N
| | " xs:strin ‘ |
| | N
| | xs:strin ‘ |
J TerminalSpecification-Array %,_:_E_)E'J TerminalSpecification 5%]:"‘::]3‘ I
|t 'pelDieTerminaISpecificatioanrra)rT)rpe |t.'pe|DieTermina\Spe(ificationT}rpe |\ ----- |
| 1.
| | |
| | |
| | |
| | |
| | |
| | |
| | |
| | |
| | |
‘! ]| |
type | TerminalSpecification-ArrayType, TerminalSpecificationType, JEP30-D10:EmptyType
6.5.7 Terminal Detail - Array
path | PartModel/PackageSection/Die-Array/Die/TerminalGroups/TerminalDetail-Array
diagram e e e e
| DieTerminalDetail-ArrayType |
| ! DicterminalDeta Tl I
type | DieTerminalDetail-ArrayType, DieTerminalDetail Type, DieFirstTerminalLocationType,
DieTerminalNumberPatternType, DieTerminalDetailExceptionsType.
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6.5.7.1 Terminal Detail

path | PartModel/PackageSection/Die-Array/Die/TerminalGroups/TerminalDetail-Array/TerminalDetail

diagram - 1

FTerminalPatterniD

xs:strin

= patternGrou plD
xs:string

ETern'u'nalGrm.u:rID
xs:string

FRegionID

ActiveZone |
[type[JEP30-D10:EmptyType |

o - =
= T ,E_ FRowTerminalindex

type |JEP3D-D1D:MinlntegerOfOneType
mininel m_axln-:l|1

FcolumnTerminalindex
type |JEP3D-D1D:MinlntegerOfOneType
mininel |113x||1-:||1

FPolarTerminallndex
type |JEP3D-D‘ID:MinlntegerOfOneType
mininel m_axln-:l|1 |

'
'
'
'
'
'
| e e e e
r ' |

. TerminalStatus

: _: IgnoreForLandPattern
typ 2] JEP30-D10:EmptyType |

type | DieTerminalDetailType, TerminalCenterType, JEP30-D10:EmptyType, JEP30-D10:MinIintegerOfOneType,

DieTerminalStatusType.

Similar to section 5.13.3.1 Terminal Detail above, this section identifies the relationship between
the electrical TerminalNumber and the physical terminal location in the ActiveZone. The
physical terminal location can be defined by a set of x,y coordinates, or by a combination of two
choices, where the first choice is the identification of either the TerminalPattern, PatternGroup
or the TerminalGroup, and the second choice is the combination of RowTerminallndex and the
ColumnTerminallndex or the PolarTerminallndex. TerminalDetail is primarily used when there is
a need to specify the details for individual terminals that do not fit a pattern. This can be an
excessive overhead for quantity of terminals, so it is preferred to us TerminalNumberingPattern
as defined in section 6.5.7.2 below.
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6.5.7.1 Terminal Detail (cont’d)

Based on Figure 22 - Single UCle Instantiation in South Channel Inst 1 above, TerminalNumber
196 is missing from TerminalPatternID 1, and TerminalNumber 234 is missing from
TerminalPatternID 1. However, these Terminal numbers change from one instantiation to the
next so a reference to the TerminalNumber for the purpose of specifying a missing status is
incorrect, if you want to ensure that these relative locations are missing from every instantiation
of these terminal patterns. In this case, reference to these missing terminals should be based
their index location with respect to their terminal pattern, as shown in Figure 24.

Terminal Pattern ID 1

Column 16, Row 6 is Missing

Terminal Pattern ID 2
.

* o o o @
*® & o o @
* & s o @
* o o o @
* e o o @
*® & o o @
* & o e @
* o o o o
* o o o o
* o °o o @
* & o e @

Column 9, Row 6 is Missing

Figure 24 - Missing Terminal for Terminal Patterns

Specifying the missing terminal from the Terminal Pattern by reference to its location as opposed to a
specific terminal number, means that by duplicating this pattern to other locations, the same respective
terminal location within that pattern ID would have the same terminal status.

The status of Missing, Deleted and Excluded are defined in section called “Terminal-count
suffixes” of JESD30.

<TerminalDetail>
<ID>1</ID >
<TerminalPatternID>1</TerminalPatternID >
<RowTerminallndex>3</RowTerminallndex>
<ColumnTerminallndex>16</ColumnTerminallndex>
<TerminalStatus>
<Missing/>
</TerminalStatus>
</TerminalDetail>
<TerminalDetail>
<ID>2</ID >
<TerminalPatternID>2</TerminalPatternID >
<RowTerminallndex>3</RowTerminallndex>
<ColumnTerminallndex>9</ColumnTerminallndex>
<TerminalStatus>
<Missing/>
</TerminalStatus>
</TerminalDetail>
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First Terminal Location
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path

PartModel/PackageSection/Die-Array/Die/TerminalGroups/TerminalDetail-Array//FirstTerminalLocation

diagram

“TerminalPatternID
xsistring

PatternGrouplD

xsistring
ETerminal(in:tur.-ID

type | xsistring

‘pe|xsistring

|type]JEP30-D10:EmptyType
|type|TerminalCenterType

" RowTerminallndex

type

minlnel, maxln-:l|1

[JEP30-D10:MinintegerOfOneType
\

" ColumnTerminallndex

type

[JEP30-D10:MinintegerOfOneType
\

minlncl/maxincl[1

PolarTerminallndex

type

|JEP30-D1D:MinIntE erQfOneType

minlncl/maxincl[1

_'_H_

J LocationRelative-to-SelectionCenter

| Code | |
‘ |tvpe[LocationRelative-to-SelectionCenterCodeType | |

EnGtE=
|type[LocationRelative-to-SelectionCenterType . EDes(ription |

|tvpe[LocationRelative-to-SelectionCenterDescriptionType

type

DieFirstTerminalLocationType, JEP30-D10:EmptyType, TerminalCenterType,
JEP30-D10:MinIintegerOfOneType, LocationRelative-to-SelectionCenterType,

LocationRelative-to-SelectionCenterCodeType, LocationRelative-to-SelectionCenterDescriptionType.

The enumerated values for the LocationRelative-to-SelectionCenter (Code and Description) are
defined in Table 40.
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5.13.3.2.1 First Terminal Location (cont’d)

Table 40 - Location Relative to Selection Center

Code Description
SW Southwest
SE Southeast
NE Northeast
NW Northwest
BL Back-Left
BC Back-Center
BR Back-Right
FL Front-Left
FC Front-Center
FR Front-Right
LB Left-Bottom
LC Left-Center
LT Left-Top
RB Right-Bottom
RC Right-Center
RT Right-Top

L Left

B Back
R Right
F Front

Reference the “Single Position” single terminal illustrations in JESD30, Annex A for graphical
representations of some of the above descriptions.
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6.5.7.3 Terminal Number Pattern
path | PartModel/PackageSection/Die-Array/Die/TerminalGroups/TerminalDetail-Array/TerminalNumberPattern
diagram e
| DieTerminalNumberPatternType |
| “ID |
| xs:strin |
| = TerminalPatternlD |
| EPai:ternGr<:u.||:!|l'}- |
| |type|xsistring |
| ‘/E _
| _ ~ TerminalGrouplD |
e . | G “RegionlD |
. TerminalNumberPattern - E)E‘ xs:strin
itype] ?_i?T?r_"!‘_i'J?'.".“.—'I’U??!'??'Et}‘—_r[‘_T}fPE_'__T:‘ | |
D:’ | | ActiveZone |
| type|JEP30-D10:Empty Type |
| Sequential & |
| t-'r:e|SequentiaITerr'ninaINumberOrderingT}rpe'— |
| &= |
| Grid M
t-'r:E|GriI:ITerminalNumberOrderingT}rpel_ |
\l- ]
type | DieTerminalNumberPatternType, SequentialTerminalNumberOrderingType,
GridTerminalNumberOrderingType.
group | NumberingRestrictionGroup

The TerminalNumberPattern section that can be defined specifically to a TerminalPattern,
PatternGroup, TerminalGroup or to all the terminals within a specific TerminalRegion, or finally
to all the terminals within an ActiveZone.
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6.5.7.4 Terminal Details Exception

path | PartModel/PackageSection/Die-Array/Die/TerminalGroups/TerminalDetail-Array/TerminalDetailExceptions

diagram e
9 DieTerminalDetailExceptionsType

= TerminalPatterniD

= PatternGrou plD

xsistring

xsistring

| | Activelone
type[JEP20-D10:EmptyType

TerminalCenter-Array s

&
type |TerminaICenter-Arra}rT)rpe

|

|

|

|

|

| -

| wn .
| = =RegionlD
|

|

|

|

|

|

= | | Terminallndex ol
= type| TerminallndexType

| | TerminalMumber

[+

type |TerminaINumberT}rpe':

| DieTerminalStatusType

| Missing

| typelJEP30-D10:EmptyType

|
|
|
| type[JEP30-D10:Empty Type I
|
|
|
|

| | TerminalStatus - =
t.-pe|DieTerminaIStatusT)rpe | -

Excluded
| type[JEP30-D10:Empty Type

| Associated o
| type|AssociatedDieTerminalStatusType |

|
|
|
|
|
| | Deleted
|
|
|
|
|

type | DieTerminalDetailExceptionsType, JEP30-D10:EmptyType, TerminalCenter-ArrayType,

TerminallndexType, TerminalNumberType, DieTerminalStatusType, AssociatedDieTerminalStatusType.

Referring to the example defined in section 6.5.1.1 Terminal Group above, Figure 25 shows the
terminal numbering sequence for all the terminals that make up Bank 1. Here you can see 3
distinct patterns each with their own numbering sequence.
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Associated
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path

PartModel/PackageSection/Die-Array/Die/TerminalGroups/TerminalDetail-

Array/TerminalDetailExceptions/TerminalStatus/Associated

diagram

’_AssociatedDieTerminaIStatusType

_EReferenceTerminalPatternl D

t-.'pe|xs:string

f ReferencePatternGrouplD

|type[xsistring

fReferenceTerminalG rouplD

|t-.'|ce|xs:string

EIhe‘ferem:elle&_] ionlD

ActiveZone

type|JEP30-D10:Empty Type

| Associated 1 | Terminal-Center M
type|AssociatedDieTerminalStatusType type|TerminalCenterType

ERc:mrTerm inallndex

type [JEP30-D10:MinintegerOfOneType

minlncl/maxIncl[1

EquumrlTerminaIInvde’x

type |JEPEO-D‘IO:MinIntegerOfOneT}rpe

minlncl/maxIncl[1

EPO'BFTETI‘IIiI‘Ia“I‘IdE’x

type

|JEP30—D10:MinIntegerOfOneType
minln-:l-me:cln-:l|1 |

| | LocationRelative-to-PackageCenter

type|LocationRelative-to-PackageCenterType |

oo

type

AssociatedDieTerminalStatusType, JEP30-D10:EmptyType, TerminalCenterType,

JEP30-D10:MinIntegerOfOneType, LocationRelative-to-PackageCenterType.
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6.5.7.4.1 Associated (cont’d)

2,655 2,730 2,870 2.700
, :
. 14 / £
46 e o = | : : =t 90
£ Q $ 'Y AN * » v
[] L 5 |
1 2 2731 2733 | 273 2736 23 45
2,701

Figure 25 - Terminal Numbering Sequence for Bank 1

Pattern Group ID 3 is represented within the two extremity columns within the green outlines. Refer to Table 32 — Pattern Group
Construction above for details of the Terminal patterns that makes the first pattern group which is duplicated 6 times to make the South
channel before being duplicated again and mirrored to make the north channel. This pattern group has a terminal numbering sequence
of Zig-Zag-Horizontal with a commencing location at the Back-left position starting at the number 1 and ends at 2700.

Pattern Group ID 10 is represented by the center red box and has a commencing location at the Back position starting at the number
2701 and ends at 2730 in the front position.

Pattern Group ID 9 is represented by the blue boxes on either side of pattern group 10 and has a commencing location at the Back-left
(Southwest or Left-Bottom) position starting at the number 2731 and ends at 2870 in the Front-right (Northeast or Right-Top) position.
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6.5.7.4.1 Associated (cont’d)

The xml representation for this terminal numbering for Bank 1 is as follows:

<TerminalDetail-Array>
<TerminalNumberPattern>
<ID>Terminal Number Pattern ID 1</ID>
<PatternGroupID>Pattern Group ID 3</PatternGroupID>
<FirstTerminallLocation>
<LocationRelative-to-SelectionCenter>
<Description>Back-left</Description>
</LocationRelative-to-SelectionCenter>
</FirstTerminallLocation>
<Sequential>
<Description>Zig-Zag-Horizontal</Description>
</Sequential>
</TerminalNumberPattern>
<TerminalNumberPattern>
<ID>Terminal Number Pattern ID 2</ID>
<PatternGroupID>Pattern Group ID 10</PatternGroupID>
<FirstTerminallLocation>
<LocationRelative-to-SelectionCenter>
<Description>Back</Description>
</LocationRelative-to-SelectionCenter>
</FirstTerminallLocation>
<Sequential>
<Description>Back-to-Front</Description>
<NumericalSequence>
<Start>2701</Start>
</NumericalSequence>
</Sequential>
</TerminalNumberPattern>
<TerminalNumberPattern>
<ID>Terminal Number Pattern ID 3</ID>
<PatternGroupID>Pattern Group ID 9</PatternGroupID>
<FirstTerminallLocation>
<LocationRelative-to-SelectionCenter>
<Description>Back</Description>
</LocationRelative-to-SelectionCenter>
</FirstTerminallLocation>
<Sequential>
<Description>Zig-Zag-Horizontal</Description>
<NumericalSequence>
<Start>2731</Start>
</NumericalSequence>
</Sequential>
</TerminalNumberPattern>
</TerminalDetail-Array>

Page 309

Assume now that Bank 1 is just one bank of an array of banks as shown in Figure 26 below
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6.5.7.4.1 Associated (cont’d)

Figure 26 - An Array of Banks in a Zone

Bank 1 as defined in Figure 25 - Terminal Numbering Sequence for Bank 1 above is replicated in an array of 5 rows and 4 columns.
Assume that the user wants to maintain the terminal numbering sequence as defined in Bank 1 for each of these blocks within the array,
with the only difference being the pattern location within the array as the prefix before the terminal number.
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6.5.7.4.1 Associated (cont’d)

<PatternGroup>
<ID>Pattern Group ID 12</ID>
<Name>South_Instl-6_PtrnGrpl</Name>
<PatternRelationship>
<PatternGroupID>Pattern Group ID 11</PatternGroupID>
<Duplicate>
<nx>4</nx>
<ny>5</ny>
<Y-PrefixCode>A</Y-PrefixCode>
<Y-PrefixCode>B</Y-PrefixCode>
<Y-PrefixCode>C</Y-PrefixCode>
<Y-PrefixCode>D</Y-PrefixCode>
<Y-PrefixCode>E</Y-PrefixCode>
<X-PrefixCode>1-</X-PrefixCode>
<X-PrefixCode>2-</X-PrefixCode>
<X-PrefixCode>3-</X-PrefixCode>
<X-PrefixCode>4-</X-PrefixCode>
<dx>4000.00</dy>
<dy>3500.00</dy>
</Duplicate>
</PatternRelationship>
</PatternGroup>

Since the Y-PrefixCode is entered into the xml file before the X-PrefixCode, then the first
terminal number for terminal 1 in Bank 1 in the zone position A1 becomes Al-1, The same
respective terminal in the A2-1, A3-1, A4-1, B1-1, B2-1, and so on.

If nx and/or ny is a large number, then the prefix and/or suffix codes can be auto generated in a
similar way as the numbering sequence is defined.

<PatternGroup>
<ID>Pattern Group ID 12</ID>
<Name>South_Instl-6_PtrnGrpl</Name>
<PatternRelationship>
<PatternGroupID>Pattern Group ID 11</PatternGroupID>
<Duplicate>
<Nx>4</nx>
<ny>5</ny>
<Y-PrefixColumnCode>
<AlphabeticalSequence/>
<Back-to-Front/>
</Y-PrefixColumnCode>
<X-PrefixRowCode>
<NumericalSequence>
<Suffix>-</Suffix>
</NumericalSequence>
<Left-to-Right/>
</X-PrefixRowCode>
<dx>4000.00</dx>
<dy>3500.00</dy>
</Duplicate>
</PatternRelationship>
</PatternGroup>
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6.5.7.4.1 Associated (cont’d)

D5

D4

D3

D2

D1

a b c d

Figure 27 - An Array of Zones in One District

Similar to the concepts of Banks within a Zone, an array of Zones can be embedded within a District. Each hierarchical level in the
nesting of pattern groups brings with it a corresponding prefix/suffix that gets appended to the reference label of the terminal number.
Therefore, in District D1a, Zone Al- the first terminal now becomes D1aAl-1.
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Annex A (informative) Shape Definitions & Dimensions

A.1  Shape Definitions

A.1.1 Rectangle

Ex o
JEP30-D10:ValueSetType | Dimension1

- d

Rectangle 1 | | | Dimension2 d
type|RectangleType ah :E|JEP3D-D1D:‘-I3IUESetT:,rP_E_ |

v
1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

F 3
v

Dimension2

Dimensionl is always in the x direction, horizontal direction,
or in the direction from left-to-right.

Dimension2 is always in the y direction, vertical direction, or
in the direction from back-to-front.

The Angle is measured with respect to 3 o'clock or the
horizontal line and is measured in a counter clockwise
direction so 12 o’clock is considered 90 degrees, 9 o’clock is
considered 180 degrees and 6 o’clock is considered 270
degrees.

% 3

Rectangle E‘H@i i
type| ReferenceRectangleType | by ;
- a|
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A.1.2 Rounded Rectangle

Dimension1

F 3
L J

RoundedRectangle -
i '|Je|RoundedRectangleType

Radius

Dimension2

,_REferEnceRoundEdRectangleType |

'
'
-

| RoundedRectangle il i_r
type|ReferenceRoundedRectangleType H

Dimensionl, Dimension2 and Angle are the same as for Rectangle.

If all 4 corners have the same radius, then RoundedRectangle can be used. If the radius is
different in any one corner, then ModifiedRectangle should be used.

A.1.3 Rounded Concave

[ttt |

ReferenceRectangleConcaveType

Dimensiont

r 3
v

RectangleConcave + ;_
t-'pE|ReferenceRectangleConcaveT)rpe i

Radius

Dimension2

Dimensionl, Dimension2 and Angle are the same as for Rectangle.
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A.1.4 Rectangle with Shoulder

RectangleWithshoulderyoe |

| |

| 02 [Vabesefrype T |

| imension |

| |

| |

ectangleWWi oulder -
{:;.é:ecr:eftlu.?:ths'h Id" Type_ | E |
|

| |

| |

| J Shoulder |

| |';.:'5|Rer‘

|

| |

L - _
Some terminals have shoulders to control the depth of insertion into the
printed board. Because hole diameter on the printed board is dependant
upon many factors, one of which is the thickness of the printed board, due to
aspect ratio due to ensure hole fill, some of these parts are unsuitable for
thicker printed boards. If the hole size increases to be greater than the
shoulder dimension, then the part can fall deeper into the hole. For this and * B3 .

similar reasons, shoulder dimensions should be captured.

The RectangleWithShoulder/Dimensionl (D1) is in the same direction as
RectangleWithShoulder/Shoulder/Dimensionl (D3).

Similarily the RectangleWithShoulder/Dimension2 (D2) is in the same direction
as RectangleWithShoulder/Shoulder/Dimension2 (D4)

The RectangleWithShoulder/Shoulder/Dimensionl and
RectangleWithShoulder/Shoulder/Dimension2 are optional, since either of
these dimensions as RectangleWithShoulder/Dimensionl or D1 D2

RectangleWithShoulder/Dimension2, as can be seen from the 2" image

where D2 = D4. However this is not always the case, and if different, but unspecified, then the
Unspecified element should be set under the UnspecifiedValueSetType as opposed to not
populating the branches under the Shoulder.
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A.1.5 Rounded Rectangle with Tab

Dimensiont
-—

m ValueSetType

TablLength

Dimension2

|
|
|
|
| e [ VaeSeype |
|
|
|
|

I TabWidth

T

Radius i
type | UnspecifiedValueSetType

Dimension?2

0
b=l
5

-}
L]

J RoundedRectangleWithTab L =
|:;. pe | RoundedRectangleWithTabType =

xsinteger

B

| [ TabLength HF

type | UnspecifiedValueSeifType

|
|
| | [ Tabwidth HF
|
|
|

]

| type | UnspecifiedValueSefType

= TabOrientation
[tvpe [xsinteger |

Irrespective of the orientation of the Tab, the TabLength is considered the direction away from
the package body, while the TabWidth is considered the width of the tab parallel to the package
body. The TabOrientation here is at 0 degrees, since the orientation follows the same rules as
the Angle.

The TabOrientation is still captured with respect to the package body, In these 2 images, the
TabOrientation is at 90° even if the package is rotated at an Angle.

TabWidth 120 _»

TablLength

\\‘_ _TabQrientation

Dimension2

TabOrientation

Dimension1
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A.1.6 Modified Rectangle

ImpactedCorner | =
type | ImpactedCornerType

ChamferedCorner ™

type | ChamferedCornerType 5

RectangularinCorner o

RectangularinCornerType b

[s)

ConvexCorner

|

|

|

|

| -

e | ConvexCornerType d | — ModifiedRectangle

| type | ModifiedRectangleType .

|

|

|

|

EF\ngle
ConcaveCorner | type [xs:integer

. : |
| ImpactedCorner
|

type | ConcaveCornerType b

[
ImpactedCornarType

CornerArc

e | CornerArcType . |
Dimensioni
| ChamferedCornerType _i (E
s]
| DX g
type [ U ifiedValueSetTy o |cu
ChamferedCorner L | = Lype | Cnspecilied vaue el lype |§
type | ChamferedCornerType | oY o ! IDV
H i
| type | UnspecifiedValueSetType | I
I___________| Dx
Dimensionl
| RectangularinCornerType _i (g
=]
]
ox _ B
| RectangularinCorner .;.:.:|Un5peu:|ﬂed\.-'alue5etType | §
type | RectangularinCornerType DY Q IDY
B
type | UnspecifiedvalueSetType | —
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A.1.6 Modified Rectangle (cont’'d)

—

Dimensionl

rY
L

ConvexCorner =

[type [ConvexCornerType ] o~
= .
k= Radius
g ConvexCornerCenter
E at x and y
Q
Dimensionl
S oy
| ConcaveCornerType _| E
3
| - ¥
Radius M | g
| ConcaveCorner 1l type | UnspecifiedValueSetType ||‘.‘3 !
ne] ConcaveCormnerTvpe | | Se—e—di ¢ r-ommmms-ooomm--s-----oo | T
type | ConcaveCornerType | ) ! ConcaveCornerCenter [j | o Radius
| \ype[PointType ConcaveComerCenter
Lo oo atxand y

Note that the ConcaveCornerCenter point of x and y is not necessary to be at the same point as
the corner of the ModifiedRectangle. If unspecified, then it is defaulted to the corner of the
ModifiedRectangle.

A ModifiedRectangle with CornerArc usually occurs when the Surface terminal is pulled back
from the edge of the Package outline. In the majority of cases including those where the data is
unspecified on the datasheet, we can assume that the center of the Arc from which (R1)
Radiusl and (R2) Radius2 are defined, occurs at the linear intersection of the projection of the
sides of the package body. This image shows that there are 2 CornerArcs connected to the
same surface terminal in the NW and NE corners.

The trace Neck width (D1) connects the terminal shape to the arc along the line that would
intersect with the center of the arc to the projected corned of the terminal shape.

Note that the ConcaveArcCenter point of x and y is not necessary to be at the same point as the
corner of the ModifiedRectangle. If unspecified, then it is defaulted to the corner of the
ModifiedRectangle.



A.1.7 Modified Rectangle with Shoulder

ModifiedRectangleWith Shoulder

ModifiedRectangleWithShoulde..

EF\nglva
E xs.integer

ImpactedCorner -

type | ImpactedCornerType T

Shoulder

type | RectangularShoulderType

E

] ModifiedRectangleWithTab

EJ\!mgle
E xs:integer

ImpactedCorner o

type | ModifiedRectangle\WithTabType

tvpe [ ImpactedComerType |

|| TabLength

A
type | Unspecified\ValueSeiType ]

TabWidth

A
type | Unspecified\ValueSeiType ]

TabOrientation

|tvpe [ xs:integer
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A.1.9 Circle

Diameter

[+
ValueSeiType T |

Ly

| CircleWithShoulderType

CircleWithShoulder
type | CircleWithShoulderType

Diameter

]
type | ValueSeiType

Shoulder

L Diameter | |
type | CircularShoulderType tvpe | UnspecifiedvalueSetType | |

CircularShoulderType

The CircleWithShoulder/Diameter (D1) is the diameter of the terminal that
inserts into the printed board.

The CircleWithShoulder/Shoulder/Diameter (D2) is the diameter of the
terminal shoulder that is typically not intended for insertion into the printed

board.

A.1.11 Circle with Tab

Diameter

]
type [ValueSefType

i CircleWithTab

type | UnspecifiedvalueSetType i

e =
CircleWithTabType

Tab\idth

type [UnspecifiedvalueSetType i

|
|
|
| | TabLength |
|
|
|
|

= TabOrientation
type | xsinteger

Diameter
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A.1.12 D-Shape

Dimensionl

| Dimensioni

|
type | ValueSetType d | _ ;

r'y
| D-Shape Dimension2 g | "é
type | D-ShapeType | type | ValueSetType | %
=
| E:!\.nglva | .g_
type | xs:integer | Q

| ________ i v

A D-Shape is where a semi-circle is attached to the end of a Rectangular shape. Note that
radius is not required since it is 50% of Dimension2.

Dimensionl is the distance from the end of the rectangle to the outside edge of the semicircle.

The side with the curved end is defaulted towards the package center. If the curve is on a
different side, then Modified Rectangle should be used.

A.1.13 Double-D

Dimensioni

F 3

L J

type | ValueSetType

B Double-D
type | Double-DType

Dimension2

type | ValueSetType

Angle

Dimension2

| type |x5:integ er

________ i 4

A Double-D shape is where a semi-circle is attached to the end of a Rectangular shape. Note
that radius is not required since it is 50% of Dimension2.

Dimensionl is the distance from the outside edges of each of the semicircle at opposite ends of
the rectangle.

The curve sides occur on the shortest side of Dimension 1 or Dimension 2.
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A.1.14 Regular Polygon

............................

---------------

RegularPolygon L i_ N ]
type|RegularPolygenType | i hpe|xsinteger:

: Inner
"""""""""""""""" | t |:E|EmptyT)rpe

____________________________ : Outer
| t |:E|EmptyType

|

o

| i | Inner-Outer
|

|

The most common Polygons required to represent package body shapes are RegularPolygon,
that are equiangular (all it corner angles are equal), Cyclic (all its corners lie on a single circle)
and equilateral (all its edges are the same length). These Polygons are also tangential (all sides
are tangent to an inscribed circle and are convex (all angles are < 180 degrees). Polygons
dimensions can be captured by knowing the number of sides N and the Diameter of either the
circumcircle (Outer circle that intersect with the corners of the polygon) or the inscribed circle
(Inner circle which is tangential to all the sides within the polygon). All other forms of Polygons
component shapes must be drawn via the Contour branch.

A.1.15 Segment

1H

LT
Diameter

—

| Angle

| type |x5:integ er Y
——

e E———— Dimension{

The Angle here defines the rotation in the counter clockwise direction of the straight edge from
the 3 o’clock position. The image here shows 90°.
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A.1.16 Segmented Ring

The thickness of the segment can be defined by either the combination of the OuterDiameter
and the InnerDiameter, or the PitchRadius and the ThicknessOfRing. The CornerRadius of the
segment can be optionally defined, however if the inner and outer corners are different, then this
can be individually defined via the InnerCornerRadius and the OuterCornerRadius.

The StartAngle here defines the rotation in the counterclockwise direction of the straight edge
from the 3 o’clock position. The image here shows 180°. The SegmentArcPitchAngle is the
angle from any point in the Segment arc to the same point on the next segment. The
SegmentArcAngle is the angle of one segment arc. When the segment is separated from the
next segment, this can be defined by either the AngleBetweenSegments or the
SegmentGapValue. If there are more than 1 segment arc in the SegmentedRing, then the
SegmentArcPitchAngle  equals the sum of the SegmentArcAngle plus the
AngleBetweenSegment.

The SegmentGapLocation is dependent upon how the start angle is defined. Here in this
diagram, the StartAngle is defined as 180°from the 3 o’clock position. The segment gap at that
point shows that it is evenly split between the top and bottom segments. This is defined by the
SegmentGapLocation, and is defined as a choice between BeginningOfSegment,
SplitBetweenSegments or EndOfSegment.
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A.1.16 Segmented Ring (cont’d)

SegmentedRing

type|SegmentedRing Type

SegmentedRingType

OuterDiameter

|
type[JEP30-D10:ValueType

InnerDiameter

[+

|
type[ JEP30-D10:ValueType

|type|xsidecimal

| | ThicknessOfRing o+

type | JEP30-D10ValueType |

CornerRadius

&
type[ JEP30-D10:ValueType

InnerCornerRadius -
type[JEP30-D10:ValueType |

[+

ExternalCornerRadius

[+

type[JEPI0-DI0:ValueType |

| | Center

H
type[JEP30-D10:PointXY Type

xs:inteer

StartAngle

.......

SegmentArcPitchAngle

E.u*imrg leBetweenSegments

[type|xsinteger

SegmentGapValue

tp=|JEP30-D10:ValueType |

I;gmentGaplocationT:,rpe

BeginningOfSegment

type[JEP30-D10:Empty Type

SplitBetweenSegments

type[JEP30-D10:Empty Type

EndOfSegment

type[JEP30-D10:Empty Type

-
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A.1.17 Para-truncated Circle

_______ P T
]
| .
23
| D
S
i Para-truncatedCircle | 5
type | Para-truncatedCircleType |
= Angle I ."""*--.1.--"""‘
+—>

| type |x5:int&g er
A Para-truncatedCircle is a circle with equal segments removed from opposite’s sides.

A.1.18 Rounded Diamond

Fr———
RoundedDiamondType —I

| Diameter

type | ValueSefType

| Dimension1

. type [ ValueSefType T
RoundedDiamond - =
-1 - — i3 [
by ::e|Ruundeleamund‘I’ype Radius

type | ValueSeiType

Diameter

tvpe | xsinteger
- - _ 1 | Dimension1

Dimensionl specifies the distance between the centers of the 2 end circles, while the Radius
specifies the curvature of the 2 end circles. The Diameter specifies the dimension of the center
circle. The 4 straight sides intersect tangentially with their respective two circles.

A.1.19 Rounded Chamfered Diamond

RoundedChamferedDiamondType

| Diameter |
T [+ | n\\
| type | ValueSetType
oy
| | | Dimensiont 4] | % E
Y - tvpe | ValueSetType | K7 D
_| RoundedChamferedDiamond L = = =
type | RoundedChamferadDiamondType | * | [ Dimension2 1 | § . I.Q‘E
| type | ValueSetType | Q i
| type | ®s:integer | - - _ >
|_ T : Dimension1

Dimensionl specifies the distance between the end straight edges, while Diameter specifies the
dimension of the center circle. The straight sides have a length of Dimension2.
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A.1.20 Isosceles Trapezoid

i_lsnscelesTrﬂpezoiclT','pe —|
| Dimension1 i I Dfmensﬁon:i
| —1 F
| o
| =
_| IsoscelesTrapezoid Q
type | lzoscelesTrapezoidType | %
| &L
 §
-
| - >
Dimension1
| casteliateasnapetype _i
| 1 Dimension1 ol | . i
| type | ValueSetType | P Dimension1 _
| | | Dimension2 ol |
Castellated | - type | ValueSetType o~
| type | CastellatedShapeType Radius ] | % Radius
| ] type | Unspecified\ValueSetType 4 : -g
@
| E;ﬂ\ngle | g
| m xsinteger Q
e |

Castellated is shape with a recess in it. The Radius of this concave is less than the width of the
shape side to which it is attached. The recess is also centered along that side of the shape.

A.1.22 Castellated D-Shape Shape

Dimension1

Dimension1

)
type | ValueSefType

r 3
v

| | Dimension2

]
CastellatedD-Shape s ype | ValueSetType
tvpe | CastellatedShapeType . Radius

- ®
type | UnspecifiedValueSetType

Radius

DimensionZ2
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A.1.23 Contour

Contour

=
|type[ContourShapeType

:L E FeatureControl-1Ds

-:'. ::EJJEP3D-D‘ID:FeatureControI-IDsT}rpe |
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' v |

The Outline is a list of points representing the outline of the shape. In the XML it is defined as a
string. This string must have a specific structure. The structure is (X1, Y1, R1), (X2, Y2, R2),...
(Xn, Yn, Rn). The points are defined such that the (0, 0) location of the resulting shape is the
reference point of the shape. Contour shaped terminal contacts that are positioned randomly will
be positioned using the (0, 0) location of the terminal.

Non-arcs points are defined with an X, Y coordinate, The R value is always 0.
Arcs are defined with 3 points.
e The first point is the start point of the arc (R value is 0).

e The second point is the center point of the arc. The R value for this point is equal to the
radius of the arc. If the R value is negative, a counter-clockwise arc is defined. If the R
value is positive, a clockwise arc is defined.

e The third point is the end point of the arc (R value is 0).

The last point does not need to be repeated in the case of Segments as all are closed shapes.
You may begin with any point except a radius point. The points must be order properly from that
starting point.
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A.1.23 Contour (cont’d)

(-3,3,0) | (2,3,0)
(-3,1,0) } —

: j | (3,2,0)

(2,2,-1) X

>

AN
(-3,-3,0) (3,-3,0)

A

Example 1. The string value that will be present in Outline to represent this shape would be
e (-3,-3,0),(3,-3,0),(3,2,0),(2,2,-1),(2,3,0),(-3,3,0),(-3,1,0),(-3,0,1),(-3,-1,0)

A\
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Reference Terminal Contour

path

PartModel/PackageSection/Package-Array/Package/TerminalGroups/TerminalGroup-
Array/TerminalGroup/TerminalShape/ModifiedCorner

diagram

|
|
|
|
|
|
| Contour i (o | OvtlineReference il |
|
|
|
|
|
|
|

[+
type |DutﬁneRf‘ferenceT:.rpe

FeatureControl-1Ds _;_'

.ty | JEP30-D10FestureControl-IDsTy Eﬁ?

O

type

ModifiedCornerType, ImpactedTerminalType, TerminalCenterType, Impact-to-TerminalGroupType,

Apply-to-all-TerminalsType, SymmetryType, ImpactedCornerType, CornerType.

A.1.25

Modified Corner

path

PartModel/PackageSection/Package-Array/Package/TerminalGroups/TerminalGroup-
Array/TerminalGroup/TerminalShape/ModifiedCorner

diagram

| ModifiedCornerType

| ImpactedTerminal i
| '..;:e||mpactedTerm'|naI'l’:,rpe"

Impact-to-TerminalGroup
type | Impact-to-TerminalGroupType

| ShapelmpactedCorner 5 |
type | ImpactedCormnerType ]

type

ModifiedCornerType, ImpactedTerminalType, TerminalCenterType, Impact-to-TerminalGroupType,

Apply-to-all-TerminalsType, SymmetryType, ImpactedCornerType, CornerType.
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A.1.25.1 Impacted Terminal
path | PartModel/PackageSection/Package-Array/Package/TerminalGroups/TerminalGroup-
Array/TerminalGroup/TerminalShape/ModifiedCorner/ImpactedTerminal
Y WY WV WV W W WV eV e e -
diagram m'upactedTerminalType |
| TerminalCenterType | |
| Fx ||
| |ty pe[xsidecimal | |
| y ||
| xs:decimal | |
_| TerminalCenter — - | |
| type| TerminalCenterType PitchRadius
| xs:decimal | |
| | | Center i | |
| t-.'[:E|JEP3‘D—D1‘D:P0intX‘r"I'ypeh | |
| E.ﬂmm_]le | |
| |type|xsinteger | |
Cmpetediomi Bl Lo |
ype[lmpactedTerminalType 7 | - [FRowTerminallndex |
type JEP30-D10:MinintegerDfOneType |
| minlncl/maxincl |1 | |
| F ColumnTerminalindex |
| type JEP30-D10:MinintegerDfOneType |
| minincl/max(ncl{1 [
| EP~::~lar'[4ermirballnn‘.he'x |
| —type JEP30-D10:MinintegerDfOneType |
| minlncl/maxIncl|1 |
______________________ _
type | ImpactedTerminalType, TerminalCenterType, JEP30-D10:PointXYType.
A.1.25.2 Impact —to — Terminal Group
path | PartModel/PackageSection/Package-Array/Package/TerminalGroups/TerminalGroup-
Array/TerminalGroup/TerminalShape/ModifiedCorner/Impact-to-TerminalGroup
diagram
| Impact-to
Impact-to-TerminalGroup L |
type | |mpact-to-TerminslGroupType
- - - - _
type | Impact-to-TerminalGroupType, Apply-to-all-TerminalsType, SymmetryType, SymmetryRotationType,

ReflectionType,
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A.1.25.2.1 Apply —to —all - Terminals
path | PartModel/PackageSection/Package-Array/Package/TerminalGroups/TerminalGroup-
Array/TerminalGroup/TerminalShape/ModifiedCorner/ShapelmpactedCorner
dlagram i?pply-tc-all-'erlninals'}'pe |
| Cornerlmpact-to-StandardArray Type _i |
| Row |
type | JEP3O-DIOEmpty Type ||
| StandardArray Column | |
| type | Comnerlmpact-to-Standard Array Type T.ce|JEDSD-DIQ:Empt\_,rT:,rpe |
| Grid | |
__________________________ type[JEPID-DICEmpty Type |
K Apply-tn-all-Termina_ls L | TENE e I |
RS léEE'ﬁ’:“?:i":Te_'_""l'Dé IEType |
CircularArray |
| type]JEPI0-DI0Empty Type
| RandomArray |
o] JEP30-DIDEMpL Type |
|____________________|
type | Apply-to-all-TerminalsType, Cornerlmpact-to-StandardArrayType, JEP30-D10:EmptyType.
A.1.25.2.2 Rotation
path | PartModel/PackageSection/Package-Array/Package/TerminalGroups/TerminalGroup-
Array/TerminalGroup/TerminalShape/ModifiedCorner/Impact-to-TerminalGroup/Symmetry/Rotation
diagram - - - - - - - - - - - = = = = =
| SymmetryRotationType |
| = n-Fold |
| XE'II'I =ger |
| i?ymmetr}ﬂctatian\xis'ype _i |
 Retatin TS : | T rslenntnenmes | |
LZ-EEIE!I_FE'EH_EIEFB?!&_“P_”HP?_%}I@H_ RotationAxis %]l@akyms |
| type | SymmetryRotstionAsxisType | I '_'._.i:_alJ_E_P_E_ﬂ:IZ_iLQ:ErngT_\,rPg_: | |
| | e | |
| l e[ JEP30-DI0EMpt Type » | |
| | SymmetryRotationCenterType _i |
: | TerminalCenter | |
type]JEPI0-DI0EmptyType
Center . OB |
| T.:-:|S:,rmmetr:,rR{>tat|ﬂnCenterT:,rpe PackageBodyCenter |
| | type]JEPI0-DI0EmptyType | |
L -
.- - - . T ==
type | SymmetryRotationType, SymmetryRotationAxisType, SymmetryRotationCenterType,
JEP30-D10:EmptyType.
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A.1.25.2.3 Reflection

path | PartModel/PackageSection/Package-Array/Package/TerminalGroups/TerminalGroup-
Array/TerminalGroup/TerminalShape/ModifiedCorner/Impact-to-TerminalGroup/Symmetry/Reflection

diagram r- """ " ¥ — — —
ReflectionType

—
ReflectionAxisType

MirrorPlane . """""-"""""‘: |
:-.':5|R;Efﬁertbnﬁx'|sT3,rpe Ej (pE JEPED-DW:Empgr_T}rpg_: |

|
| v rype] JEPI0-DIGEm pg.r_T}rpg_E |
|
|

| TerminalCenter

| |
| e T T - o= EP30-D1aEmprType| |
| ) 'TT xmm l_n;f_rSJCmQE:n_ter_T vps PackageBodyCenter |
| |

type [ JEP30-DI0Empn Type

type | ReflectionType, ReflectionAxisType, JEP30-D10:EmptyType, ReflectioninversionCenterType.
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A.1.25.3 Shape Impacted Corner

path | PartModel/PackageSection/Package-Array/Package/TerminalGroups/TerminalGroup-
Array/TerminalGroup/TerminalShape/ModifiedCorner/ShapelmpactedCorner

diagam |  —_———— — — — —
ImpactedCornerType |
________ 11

ChamferedCorner &
type |Cha mferedCorneType ]

RectangularlnCorner o’

type | RectangularinCornerType 7

LI

&
type |C{>n\rexC{>rnerT:.rpe

ConcaveCorner &
type |C{>ncave€{:—rnerT:,rpe ]

| | CornerArc 4
type | ComerArcType

ConvexiCorner . |

ShapelmpactedCorner | ERE
type | ImpactedCornerType | -

type | ImpactedCornerType, CornerType, ChamferedCornerType, RectangularinCornerType, ConvexCornerType,
ConcaveCornerType, CornerArcType.
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A.1.25.4 Corner Type

path | PartModel/PackageSection/Package-Array/Package/TerminalGroups/TerminalGroup-
Array/TerminalGroup/TerminalShape/ModifiedCorner/ShapelmpactedCorner/NE

PartModel/PackageSection/Package-Array/Package/TerminalGroups/TerminalGroup-
Array/TerminalGroup/TerminalShape/ModifiedCorner/ShapelmpactedCorner/SE

PartModel/PackageSection/Package-Array/Package/TerminalGroups/TerminalGroup-
Array/TerminalGroup/TerminalShape/ModifiedCorner/ShapelmpactedCorner/SW

PartModel/PackageSection/Package-Array/Package/TerminalGroups/TerminalGroup-
Array/TerminalGroup/TerminalShape/ModifiedCorner/ShapelmpactedCorner/NW

diagram - - —
ChamferedCornerType ]
DX & |
ChamferedCorner L ey -..;:-:|JEP3'!J-D10:Unspecrﬁed‘-'alueSetT],rpe |
type |€hamfered€c>rnerT‘;,rpe -' DY |
&
| type|JEP30-D1UnspecifiedValueSetType ] J
| RectangularinCornerType
oX 2
RectangularinCorner L s '..-:—:|JEP3Q-D1Q:UnspecrﬁedValueSe‘tT:.rpe
Ty e | RectangularinCornerType .' oY
e
| -..::-:|JEP3Q-D10:Unspec'rﬁedValueSe‘tT:,rpe
| ConvexCornerType ]
Radius H |
CorvexCormer = type [ JEP30-DI0-UnspecifiedValueSetType | |
'..;:-:|{Gn\.re:d:ﬂrnerT:.rpe = ! :"c'l;""c' _rr_r;r_c_e;liér """ i |
L- e
| 1ype] JEP30-DIOPoINTXY Type ]
| ConcavelornerType ]
Radius B |
o Cormer ! | T type]JEP30-DI0UnspecifiedValueSetType | |
T.:-:lC{}nca\reC{}rnerT],rpe = VN ConcaveCornerCenter ¥
! + ConcaveCornerCenter @ |
| 1ype] JEP3D-DIOPointXY Type J J
| CornerArcType ]
Radius1 |
type]JEP30-DIUnspecifiedValueSetType |
Radius2 i
type]JEP30-DIUnspeciiedValueSetType |

Meck o
type|JEP30-D-UnspecifiedVslueSetType |

type | ImpactedCornerType, CornerType, ChamferedCornerType, RectangularinCornerType, ConvexCornerType,

ConcaveCornerType, CornerArcType.
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The following sections outlines the vertical dimensions that are required for each terminal.

A21 Ball

The Height of the Ball is dependent upon the Ball type and is mandatory.

A.2.1.1  Collapsing Ball

For the Ball/Collapsing and for the Ball/Bump, the
TerminalHeight is given as the dimension from the
Seating Plane to the underside of the Package.

A.2.1.2 Non-collapsing Ball

For the Ball/Non-collapsing, the TerminalHeight is
given as the dimension from the Seating Plane to
the underside of the Package after the Package is
soldered to the PCB Substrate. A Non-collapsing
Ball has a high temperature ball within a ball, so that
during reflow, only the outer ball reflows and the
inner ball does not. This inner ball holds the
package up from the printed board and prevents it
from collapsing any further. This is the height that
needs to be captured.

TerminalHeight

TerminalHeight
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A.2.2 C-Bend

C-bend compliant terminal extend from the sides of the
body, bend down, and form a flat contact area with the
board under the package body. It is similar to a J-bend
terminal except that the bottom of the J-terminal is flat,
and not rounded up under the part body.

When terminals are in a Dual position on the device,
then the dimension Length can be derived from
alternative dimensions provided, such as

1) (Terminal Span — Terminal Spacing)/2, RadiusBottom

TerminalHeight

2) Terminal Span — Terminal Span Pitch,
3) etc.

Length

-—

Similarly, the PackageEdge-to-end-of-Terminal can be derived from alternative dimensions
provided if the terminals are in a Dual position, such as

1) (Terminal Span — Package dimension)/2,
2) etc.

The Width (b) of the terminal is necessary to accurately calculate the width of the land pattern
and is therefore mandatory to be captured.

TerminalHeight is the dimension from the Seating / \
Plane to the highest point where the Terminal exits

the Package Body as defined by the datum H in ¥ Al
this drawing. The provision of this dimension will

facilitate a more accurate representation of a 3D -
model created from this content. This data is A2- I
mandatory to be provided, but if unavailable, it can C|rRef.

be assumed that the portion of the package height above the terminal frame is also the same
height of the package body below the terminal frame.

I

1) Terminal Height = (Package Body Height (A1) — Terminal Thickness)/2 + Terminal
Thickness + Standoff (A2) o
N

L EE

TerminalThickness is defined as the thickness of the
terminal (c). It is the same value on the horizontal
portion as it is on the vertical portion. This is the A
dimension that drives the Toe of the Land Pattern in the | |

land pattern calculation and is therefore mandatory. The | ot | Section A—A
Plating thickness is the value of the outer dimensions —
base metal dimensions (i.e., b-bl or c-c1 which should
result in the same value).

Z
.
=
_
Z

S
e

The RadiusTop and RadiusBottom of the terminal is optional but preferred to accurately

represent the 3D model of the part. When unspecified, it can be assumed to be equal to the
terminal thickness.
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A.2.2 C-Bend (cont’d)

The SeatingAngle of the terminal is optional but preferred to accurately represent the 3D model
of the part. When unspecified, it can be assumed to be 4 degrees, with a min of O degrees and
a max of 8 degrees.

The RiseAngle of the terminal is optional but preferred to accurately represent the 3D model of
the part. When unspecified, it can be assumed to be 90 degrees for a c-bend terminal.

A.2.3 Lug

Lugs typically are not soldered to the PCB. Instead they have
mating connectors or wires connected to them. However some are
soldered to the printed board and some penetrate the printed

TerminalHeight
-::;:aﬂ

board to be connected on the other side. Therefore if the Lug is

vertical off the upperside of the Package, then the TerminalHeight

is captured as shown here. | I Pz
_I_

When the Terminals exit from the underside of the body, I

with the intention of penetrating the PCB, then the | V7 T\

TerminallnsertionLength and the TerminalShoulderHeight
are required. If either of the data is unavailable, then the
User should state Unspecified for that respective dimension
that is unavailable.

ght
F;_:SLHI
%
.:_

JublaHIapinoyS UL |

TerminallnsertionHei
= {\ﬁ
1

=
=

BLIRT e - -!-[.IIJ'/r
l(""'\.
\ T
[

A.2.4 Flat Terminal

TerminalThickness is required for Flat/Elevated, Flat/Hole,
Flat/With-opening terminals or for a normal Flat terminal.

The variant Flat-L-bend terminal however does have both the
TerminalThickness plus the TerminalHeight requirements.
The thickness of the Terminal will determine the side fillets
outside the Body outline, whereas the height of the outer L-
Bend will determine the Toe.

Flat terminals can also have horizontal castellations i

-
S

Rectangular Dimple ;_;_:,_,

Rectangular Dimple
on a Flat terminal



JEDEC Publication No. 30-P100G
Page 338

A.25 Gull-wing Terminal

Gull-wing compliant terminal extend from the
sides of the body, bend down, and form a flat
contact area with the board outside the
package body. It is similar to a C-terminal
except that the bottom of the J-terminal points
away from the package center and not
towards the package center..

As with the C-bend, when terminals are in a
Dual position on the device, then the
dimension Length can be derived from
alternative dimensions provided, such as

1) (Terminal Span — Terminal
Spacing)/2,

2) Terminal Span — Terminal Span Pitch,

3) etc.

TerminalHeight

Similarly, the PackageEdge-to-end-of-Terminal can be derived from alternative dimensions
provided if the terminals are in a Dual position, such as

1) (Terminal Span — Package dimension)/2,

2) etc.

The elements Width, TerminalHeight, TerminalThickness,
SeatingAngle, and RiseAngle, follow the same definitions as that provided for the C-bend.

RadiusTop,

RadiusBottom,

The above image shows that the Gull-wing terminal toe is pointing downwards, but an option is

available for Gull-wing terminals whose Toe is pointing upwards.

GAUGE PLANE L

@~

DETAIL E

SEATING PLANE

The above concepts apply to all variants types of the Gull Wing Terminal with Modifications.

There are several basis types of gull-wing modifications as defined herein.
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A.25 Gull-wing Terminal (cont’d)

When a Gull-wing has a shoulder, this is
typically centered across the terminal contact
area with the printed board. Notice that the
variations can have the transition from the
narrow portion of the terminal to the wider
portion of the terminal at right angles or at a
taper. The schema has the option to capture
the details for either options. The schema
provides 4 options to capture the dimensional
details, namely:

i _-

- 5 5

D1

#

)

1) From the end of terminal to the Start/End of the Shoulder taper transition,
2) From the Package edge to the Start/End of the Shoulder taper transition,
3) From the Seating Plane to the Start/End of the Shoulder taper transition,

4) From the top of the Terminal Exit from the Package to the
Start/End of the Shoulder taper transition.

A DIP TH terminal can be prepped to be surface mounted as opposed
to be TH mounted. In this situation, the element TH-PreppedShoulder
should be selected.

For Inner and Outer configurations, we can assume that the edge of
the terminal contact area aligns perfectly with the edge of the neck (or Shoulder). No Offset
needs to be specified.

When the edge of the terminal contact area does not align perfectly
with the edge of the neck (or Shoulder), then the Offset can be set ' :
under the Configuration. Configuration = Inward

Configuration = Center

Configuration = Outward
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A.25 Gull-wing Terminal (cont’d)

A Neck is very similar to a Shoulder except that the width of the neck is
narrower than the width of the terminal contact area.

"~

&z
-

Configuration = Inward
Typically, these Dimensions are
“Unspecified Value Set type”,
meaning that if the datasheet does
not provide these values, we will set
them to defaults.

- W W

Configuration = Center

- -

-
The final gull-wing modification is a Dambar as shown here. The
Dambar protrusion is a remnant from tie bar cutting.

The terminal width dimension “b” does not include dambar
protrusion, but most manufacturers will specify the allowable
dambar protrusion as not causing the terminal width to exceed
the maximum terminal width dimension by a specified amount.

A.2.6 J-Bend

J-bend compliant terminal extend from the sides of
the body, bend down, and form a curved contact area
with the board under the package body. It is similar to
a C-bend terminal except that the bottom of the J-
terminal is curved and rounded up under the part
body.

When terminals are in a Dual position on the device,
then the dimension Pitch in the direction across the
package body for the terminals in the dual position is
normally provided, in addition to the terminal Length.

The elements PackageEdge-to-end-of-Terminal,
Width, TerminalHeight, TerminalThickness,
RadiusTop, RadiusBottom, and RiseAngle, follow the
same definitions as that provided for the C-bend.
TerminalBendHeight is useful for the purpose of
generating more accurate 3D models and is therefore optional.

Length

-

TerminalBendHeight

LY
|

.l..l..l..l

@

s
(b
"™

-

TerminalHeight

The applicable shoulder elements for the ShoulderTransition/Tapered shoulder are as follows:

1) SeatingPlane-to-start-of-ShoulderTaperTransition, and SeatingPlane-to-start-of-
ShoulderTaperTransition,
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A.2.6 J-Bend (cont’d)
or

2) Top-of-TerminalExit-from-Package-to-start-of-ShoulderTaperTransition, and Top-of-
TerminalExit-from-Package-to-start-of-ShoulderTaperTransition.

The applicable shoulder elements for the ShoulderTransition/RightAngled shoulder are the

1) SeatingPlane-to-ShoulderTransition, or Top-of-TerminalExit-from-Package-to-
ShoulderTransition.

A.2.7 L-bend

The L-bend terminals exits
vertically from the bottom of the
package and then turns horizontal.
Irrespective  of  whether, the
terminal  variant is  Inward,
Outward, Sidelnward,
SideOutward or it is a normal L-
bend in which the position is one
of Single, Dual, Triple or Quad, the
TerminalThickness drives the Toe
calculation of the land pattern,
while the TerminalHeight drives
the heel portion of the calculation.

Sometimes as shown here in the 2nd image, the package body sits on the top surface of the
horizontal portion of the L-Bend, in which case the TerminalHeight is reduced to the
TerminalThickness.
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A.2.7 L-Bend (cont’'d)

For Side-L-Bends, the terminal
is partially immersed into the
package body, in which case
the ExposedTerminalThickness
may be reduced to less than the
TerminalThickness. In this case,
the ExposedTerminalThickness
is  mandatory, while the
TerminalThickness is optional.

LC-bends follows the same rule
as the Side-L-Bend in which the
ExposedTerminalThickness
under the package body is the
critical measurement.

A.2.8 Column

on the package body.

SOLDER ALLOY
CORE Ppa@d/Sn10—

COPPER PLATE—

Sn60/Pb40
DEPOSITED—
SECTION A-A

TerminalThickness

P

TerminalHeight

The Column TerminalHeight is the same as the
Standoff for the Part, provided that are no bumps
TerminalHeigh
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A.2.8 Column (cont’d)
SECTION VIEW

@ 0.51 NOM
L
[0.820in ]

COATING

2.317mm
[0D21in

Cu RIBBOMN

PhE0EN20
SOLDER

0 0A8=00, 050mm
| 00015 — 0.0020 in |

0.38~0.40mm __I =
[ 0.015-0.046 in]
B0.51mm NOM

[ 0.G20in |

@0 38~0.40mm
[C.015-0.018 in ]
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A.2.9 Surface Terminal

The majority of SurfaceTerminals are under the bottom of the Package where the Terminal
Contact Area is Inside the package outline. Such Terminals have no Terminal Thickness or
Terminal Height as these 3 images indicate.

However there are variants where the edge of the SurfaceTerminal is touching the edge of the
Body and sometime wrap up the side of the
body. In such cases, TerminalHeight shall be
captured.

Refer to the ModifiedRectangle and the
CornerArc  within the Modified Rectangle
structure to capture the details of this terminal TeminalHeight;
shape in this image to the right.

There are also some variants in which the side
wrap is the same height as the package body.
This is almost considered a Wraparound
terminal, but if the terminal does not wrap
around the top surface, then it is still a SurfaceTerminal. In these cases, the TerminalHeight is
equal to the Body Height.

SurfaceTerminal variants that are Pullback, have an exposed thickness of the terminal under
the bottom surface of the package body.

The ExposedTerminalThickness is critical for the calculation of Land Patterns and should be
captured. The TerminalThickness as defined in this image is not used for land pattern
generation, since the exposed piece on the side is typically not plated.

- % ‘ Ill'l
/ * 1 |
[ : L \L A /
. i Y s I e B A ] |
. —T g —  — | — TerminalThicknesy | I'.l
- [ |

— 1 \ ExposedTerminalThickness
[>] T f 0



JEDEC Publication No. 30-P100G

A.29.1 Vertical Castellation

There are several different kinds of vertical castellations such as
1) Triangular Castellation,
2) Chamfered Rectangle Castellation,
3) Rounded Rectangle Castellation, and

4) Circular Castellation.

Chamfered Rectangle Triangular Circular
Castellation Castellation Castellation

Wettable
Flanks

Pullback

No Wettable
Flanks

‘ CircularCastellationType ‘

Clr(ul:arfxtellatmn = .= Radius i e ‘
type| CircularCastellationType ‘ |type[JEP30-D10:UnspecifiedValueSetType ‘

NC NR RC RR RO .- - _ _

[ c ctangleC i - - 3
= = = =
|type[ChamferedRectangleCastellationType = E .

MNC NR RC RR RO |

VerticalCastellation [ = =

NC NR RC RR.RO

Outidedimension y |
% ;|

R ctangleC:
g

|type[RoundedRectangleCastellationType T

MNC MR RC RR RO

J Triangular
|type[TriangularCastellationType

MNC MR RC RR RO
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A.2.9.2 Horizontal Castellation

Circular
Step Cul

Rectangular
Step Cut |

0.095 Min.

|

0.05 Max.
Stand off

/ {

Rectangular Dimple

Dimple withou

Dimple with a

a Step Cut on a Flat terminal
Step Cut
[HomontaStepCuttype ] |
\ | |
\ |
| [
‘ type|xsidecimal | |
} J Rectangle | |
| |tvpe[HorizontalStepCutRectangleCastellationType | |
NC, NRRC, R, RO s

\ i
|
| |
| |
} \ I :
| | [ Gircular | |
|t~.-p&\Horlzonta\Step(utC\r.:u\arCastaHat\onTypa ‘ | |

‘ NC NR.RC. R RO ‘
\ | |
| I | |
s |

(HorzontatCosteliztion {5 | HorizontalGastellationDimpleType. |

|tvpe JEP30-D10:Empty Type

-Shape
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|
|
|
|
|
|
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|
|
|
|
|
|
|
|

|t pexs:decimal

|type[xs:decimal
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|

| [ Dimple 1 ‘
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A.2.9.2 Horizontal Castellation (cont’d)

- 0 0bB0 aam - ©

' ‘ i i
L 3 l_.‘ ,\ J £y |

1 \ 1 [ \ B - .
b g ed e T SECTION A

i r»—-——h—‘ \

- —~{ TERMINAL T

:' HALF—FTCH DFPTH: 0.08£0.0 2

DETAIL A

The above example shows a Rectangular Step Cut of Length = 0.555 £ 0.045. The Dimple is a
D-Shape where the Length is measured from the package body edge and therefore is 0.155.
The Width of the Dimple is 0.150. While the radius of the dimple is half of 0.150 ref (i.e. 0.075),
at nominal dimensions, this provides a straight edge of the D-Shape of 0.155 — 0.075 = 0.08.
When the length of the Step Cut is at its maximum value of 0.055 + 0.045 = 0.1, then this
means that the length of the dimple D-Shape is reduced to 0.055, which is less than the
diameter of the D-Shape and thus a circle. However, this is ignored since the shape
determination is defined at nominal dimensions.

A.2.10 Pressfit

There are 4 types of Pressfit/Compliant terminals plus a Non-Compliant terminal. In all cases,
the dimension to be captured is the length of the terminal from the end point to the point of
maximum insertion of the terminal through the hole. This stopping point can be a shoulder on
the pin, or it can be the package body. This is defined as the TerminallnsertionHeight.

z — g = — = =

) [" "‘U 3 I~ s r'--—- [ ] =) [\:*ﬂ

I - i ) 2 3 : £
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2 ! @ ! £ — [} 3 ! + A 0

= N/ ) T gﬂ“‘igj T WD ] Now)) £ ;

= W/ £ = = = E ﬁ/ =

= £ ALY e | ol @
= Eye-of-the-Needle Pin Conical Pin = Multi-spring Pin = Action Pin
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A.2.11 Pin

A Pin can be straight, Kinked or come with a Shoulder. There is also 3
additional variants, notably a Press-inSolderable, Press-inNon-
Solderable, or a SwageFasteningPin.

A Pin with a Shoulder will have a

-
TerminallnsertionHeight that goes
through the printed _board. Plus @ L inaShouldertieignt ~
TermlnaIShouIderHelght that IS . < TerminalinsertionHeight
typically the same as the Stand-off f
height.
L
hax
The Pin with the variant Kinked acts in the same way as the Pin
with the Shoulder. The dimension of the terminal that can penetrate =
the printed board (i.e. the section of the Pin below the Kink” is 2
considered the TerminallnsertionHeight. The distance from the ! 1LT_ H t
bottom of the “kink” to the underside of the package body is the '25[I g0 =
considered the standoff. | £
PN AT y @
S
+=.030 o
F

For Press-inSolderable terminals, the TerminallnsertionHeight is considered the section of the
terminal below the shoulder or below the Package body in the absence of a shoulder.

[A] 1.928 [48.98]

oy

Amphenol
o

‘ @ : TerminallnsertionHeight

The same concept applies to the Press-inNon-Solderable terminals. The
TerminallnsertionHeight is the length of the terminal that could penetrate the printed board.

Some Pins are designmed to be Sufrace-mount where the base of the pin is jiﬁ
tapered.
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A.2.12 Wraparound

Wraparound terminals are like SurfaceTerminals in that
the surface of the terminal is on the same plane as the
surface of the package body, hence the term surface
terminal. TerminalThickness may be “0” but the
TerminalHeight is the height of the terminal when
looking at the side elevation.

Some Parts can have a wraparound terminal that does
not cover the same height as the Package Body. In this
case the Terminal Height is still captured and is
mandatory.

TerminalHeight

There are various options for Wraparound terminals. The castellation structure for Wraparound
terminals is the same as for Surface-terminals.

B - -
B4 s I L

Open Ring Ring

100 12°MAX 0.80 MAX ___

085 1™ 0.65 TYP

Sag § T M 0.05 MAX
|, 0.80 y o \L

TerminalHsight C_HHHAHAAAAA AR 0.02 NOM —
m&7 —LF T ExposedTerminal Thickness
PLAMNE 0.20 REF

It is also possible that the surface of the wraparound terminal is not
flush with the surface of the package body. This becomes particularly
important on the underside of the part that connects with the land
pattern. Since these terminals are embedded into the Package body
material, only a portion of the terminal thickness is exposed. This
ExposedTerminalThickness is a mandatory dimension to be collected.

Convex-S has the end Terminals larger than the terminal in between the
ends.
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A.2.13 S-Bend
S-bend has a terminal contact area similar to a C-bend, or a J-bend.

The critical dimension for footprints is the TerminalThickness as
shown here.

TerminalThickness

Similar to the J-bend, other dimensions can also be captured to

facilitate more accurate 3D representation.

The TerminalHeight is useful only for the purpose of
generating more accurate 3D models, and is
therefore optional to be captured.

The TerminalBendHeight is also only useful only for : _ l
the purpose of generating more accurate 3D models. Te'm'”a'ae”“He'gg-.
It is also assumed that for S-bends, both the So—

TerminalHeight and the TerminalBendHeight are well
in excess of the max height that the solder will creep up the terminals, from which the projection
to the land pattern for the toe or heel is defined. Therefore the TerminalHeight and the
TerminalBendHeight are optional data to be captured.

A.2.14 Through-Hole

Through-hole terminals can exit
from the side of the package or
from the underside of the  TeminalShoulderHeight
Package body.

TerminalHeigl

As can be seen from the TerminaIShquderHeing,
different types, the terminal TemminalinsertionHeigth 1
shoulder can travel up all the TerminallnsertionHeigth

way to reach the Package body, R 1
The TerminalShoulderHeight is

the distance from the bottom of the Shoulder to the top of the terminal shoulder, irrespective of
whether or not the Terminal exits from the side of the body or from the underside of the package
body.

However in 2" image, the shoulder does not reach the Package body. In this case the
dimension from the bottom of the Shoulder to the top of the Terminal is called the
TerminalHeight, whereas the distance from the bottom of the Shoulder to the top of the
Shoulder remains the TerminalShoulderHeight.

In all types, the TerminallnsertionHeight is the distance from the bottom of the Shoulder to the
end of the Terminal. This dimension is critical.

Through-Hole terminals such as those on Flange Mount devices can have cutouts at the top of
the terminals. The details of these cutouts can be captured via the TH-ShoulderCutout section
of the schema. An example of cutouts is shown below.
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A.3.4 Through Hole (cont’d)
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A.2.15 J-Inverted

J-inverted compliant terminal extends from the sides PackageEdge-to-Terminalknee
of the body, bend down, and form a curved contact
area with the board outside the package body. It is
similar to a J-bend terminal except that the bottom of
the J-terminal is outside the package as opposed to
under the package.

When terminals are in a Dual position on the device,
then the dimension Pitch in the direction across the
package body for the terminals in the dual position is
normally provided, in addition to the terminal Length.

The element the PackageEdge-to-TerminalKnee
measures the distance from the edge of the package
to the intersection of the projection of the vertical
portion of the terminal as defined by the rise angle. If the rise angle is 90 degrees, then this
PackageEdge-to-TerminalKknee dimension equals the span Pitch - Length +
TerminalThickness*2

Length

TerminalBendHeight

The elements Width, TerminalHeight, TerminalThickness, RadiusTop, RadiusBottom, and
RiseAngle, follow the same definitions as that provided for the C-bend. TerminalBendHeight is
useful for the purpose of generating more accurate 3D models and is therefore optional.

The applicable shoulder elements for the ShoulderTransition/Tapered shoulder are as follows:

1) SeatingPlane-to-start-of-ShoulderTaperTransition, and SeatingPlane-to-start-of-
ShoulderTaperTransition,

or

2) Top-of-TerminalExit-from-Package-to-start-of-ShoulderTaperTransition, and Top-of-
TerminalExit-from-Package-to-start-of-ShoulderTaperTransition.

The applicable shoulder elements for the ShoulderTransition/RightAngled shoulder are the

2) SeatingPlane-to-ShoulderTransition, or Top-of-TerminalExit-from-Package-to-
ShoulderTransition.
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A.2.16 Wire

There are several types of wires. For normal Wires, the Un-prepedTerminalLength IS
defined as the distance from the end of the Terminal to the point where it exits
from the Package body.

This applies to all Wire Terminals that are not pre-formed.

Where the Product Assembler preforms the Part to form either a Horizontal or
Vertical PackageBodyDirection after mounting to the printed board, then the

dimensions captured

should reflect the prepped ‘

part. After prepping, the

distance from the end of '

the Terminal to the Kink in TerminalinsertionHeigth | Un-prepedTerminalength
the Terminal is defined as

the TerminallnsertionHeight.

Un-prepedTerminalength

Un-preped Terminalength

Un-preppedTerminalLength  dimension  is
required to enable the various Terminal
Insertion Spans to be calculated.

A Wire can also be surface mounted to the printed board, as in
this image. Most SM-Wires are flattened so that the terminal
does not roll off the pad, and this results in a lower vertical
TerminalThickness dimension than the terminal diameter.

A.2.17 Screw

Major diameter (outside diameter) is the largest material ol
diameter of the thread feature. Outside or external thread
diameter means the diameter of a screw and includes a g
raised helix height around the thread. -

DIAMETER
!

MAJOR
DIAMETER

1
Minor diameter can be defined as an imaginary cylinder that

]
can touch the roots of the thread crests. PTCHDIAMETER
Effective or pitch diameter is the diameter of an imaginary co-axial cylinder that can intercept
the surface of the thread. Pitch diameter can cross so that the intercept on a cylinder generator
at the point where pitch diameter meets the opposite flanks of the thread groove. The thread
groove is equal to half of the nominal pitch of the screw thread.

The Thread Pitch is a distance from a point on the same screw thread to a corresponding
threshold.
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A.3 Land Pattern Shapes

The following sections outlines the recommended land pattern shapes. All shapes defined for
design tools will only contain the Nominal value, since this is the target value that is defined in
the software tools for which the design is intended.

A3.1 Rectangle

| RectangleValueType —l

| |
| — e ||
| Dimensioni #ITE)EF:HDMMI | |
| t,'|:|-':|JEF‘3D-D‘ID:‘JaIuET3.rpE t,'|:u-':|}e:s:decimal | |
| L
Rectangle ’%‘H{—EEH—]EI— Dimension? |
type| RectangleValueType | _t,'|:|-':|JEF‘3D-D‘ID:‘JaIueT3.rpe [+ |
| _EAngIe |
| t,'|:|-':|:<s:integer |
________________ il
A.3.2 Rounded Rectangle
'EJUEEEI_F{EE;QEEIIEW; ]

type| JEP30-D10:ValueType |

|
| _ | Dimensioni =
|

| | | Dimension2 =
| | Radius =

type| JEP30-D10:ValueType |

|

|

|

B |

type[JEP30-D10:ValueType
| RoundedRectangle 1 -

t,'l:I-':|RnundedRectangle‘-falueType I
|

|

| _EAngIe
type|usiinteger
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A.3.3 Half Rounded Rectangle

- — - — —_ — /7
HalfRoundedRectangleValueType

|

| _ | Dimension1 H
| type | JEP30-D10:ValueType |
|

| | Dimension2 &
| type | JEP30-D10:ValueType |
HalfRoundedRectangle Hl_]@ Radius &
Cad 1
type | HalfREoundedRectangleValueType type |JEF‘3D-D1 IValueType
_EAngIe

=
L | ImpactedSide
t,'|:|-':|lmpacted5ideT3.rpe

|
I t,'|:|-':|xs:ir1teger
|

A.34 Modified Rectangle

| Dimensioni [
| type| JEP30-D10:ValueType |

| | Dimension2 A

|

|

|

- | type| JEP30-D10:ValueType | |

| ModifiedRectangle 1 _ ype :

t,'|:|-':|MndifiEdRectangle‘-IalueTypE — :
|

|

|

_EAngIe
| type|usiinteger

| | | ImpactedCorner &
| type|ImpactedCaornervalueType |
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A.3.4 Modified Rectangle (cont’'d)

—_————
ImpactedCornerPadVoidType

P S 1

| ChamferedCornerPadVoidType
DX
H

@

ChamferedCorner 1 | = type[JEP30-D10:ValueType |

t..-|3e|ChamferedCornerPadVoidType - DY |
| B

type [JEP30-D10:ValueType

s ——
ConvexCornerPadVoidType |
| ConvexCorner - | Radius eﬁ |
' |t--'|Je|C0n\rexC0rnerPadVoidType |t--'|:|-':|JEP30-D‘IO:VaIueType |
| : | |
]Impa-ctedCorner — .—E=}i e ———
|t--'|3e|I@actedComerPadVoidType .- ' SE H

CircleValueType |

| Circle L | Diameter M |
type | CircleValueType type |JEP31}-D11}:‘JaIueTypE ] |

A.3.6 D-Shape

_————— — — —
'EShape'-falueType

type | JEP30-D10:ValueType |

: Dimensioni &
|

| D-Shape
type | D-5hapeValueType

type | JEP30-D10:ValueType |

EJl!mgil-:.-
| t-,-'|:ue|xs:ir1teger

|
|
|
Dimension2 & |
|
|




A.3.7 Rounded Rectangle D-Shape

RoundedRectangleD-Shape

t '|Je|D-ShapeRoundedRectangleValueType

A.3.8 Double-D

_| Dimensioni

type | JEP30-D10:ValueType

| | Dimension2

type [ JEP30-D10:ValueType

E_ﬁ_@ Radius 0
type | JEP30-D10:ValueType

| | Angle

t '|:ue|xs:ir|teger

]

]
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5
| | RoundedRectanglelmpactedSide

type|ImpactedSideType

'E:uuhle-D'-.-falueType

Double-D

t,'|:u-':|DnubIE-D‘ufaIuET].rpE

A.3.9 Contour

Dimension1

FH

type | JEP30-D10:ValueType |

Dimension2

£

type | JEP30-D10:ValueType |

Eﬁmgle

t,'|:u-':|xs:ir1te

gQer

—
| contour Eﬂl@ Outline
t,'|:|-':|Cnntnur5hape‘ufalueTypE | t,'|:|-':|:{s:strir1g |
1
A4 Value Set Types
A4l Value Type
ENDmfI‘Ial

(valueType CH ==

typel|us:decimal
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Recommended land pattern shapes, only requires the nominal to be defined and not any of the
tolerances nor the min and max values
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A.4.2 Value Set Type

—
StandardType

_-r—————————— — — —

ToleranceType

|
|
|
| [seit L
|
|

|

TnIeranceUOMT pe

min!\p’laxlimitsType ]

| R +~ Minimum |
pe|xsidecimal i

B

=N egativeTolerance !

' TN type

|type[xs:decimal

= ToleranceUOM
ToleranceUOMType

! FFootnotelD |

ipshesting |
0.
The following set of data can be captured for each dimension via the ValueSetType:
e Nominal,

¢ Negative and Positive Tolerance, or Total Tolerance. The UOM (ToleranceUOMType),
defines whether the tolerance value is a percentage of the Nominal or in absolute
values, according to the DimensionUOM selected.

e  Minimum,

e Maximum.

It is highly recommended to utilize the ValueSetGroup as opposed to the upper Standard and
Limit structure, as this reduces the size of the xml file and flattens the hierarchy within the xml
file. The existing Standard and Limit structures are maintained within the schema for backward
compatibility.
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A.4.3 Unspecified Value Set Type

=g
' | + Minimum
e

| __{|
itype|usidecimal i

Limits E@I e

NegativeTolerance !

5 E 5
ValueSetGroup [ == : - “TotalTolerance
:*'i _____ type|xs:decimal
: =
: ToleranceUOM
: type| ToleranceJOMType
(UnspecifiedValueSetType |
5 iEype besidecimal
: | | Unspecified
: type|EmptyType
! FFootnotelD |

This is the same as the ValueSetType with the exception that Unspecified can be chosen in the
event that that particular dimension is not specified. This is only applied to non-critical
dimensions.
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A.4.4 Unspecified Value Set Group Type

(Uns.peciﬁed‘o'alueﬂelﬁmup'l’ype ] == !

! || Unspecified
: type| EmptyType

--------------

. + FootnotelD |

ValueSetGroup H == :

.....................

NegativeTolerance |

PR D ifype|xsdecimal
L -1 —e—— E-:

| Maximum |

This is the same as the UnspecifiedValueSetType with the exception that the dimensional

structure is limited to the ValueSetGroup.
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A.45 Dimensional Value Set Type

itype | xsistring

pommmmmmmmmmmmm————.

.1 NegativeTolerance !

: . ValueSetGroup [l == L

N —
i _ . v TotalTolerance
(Dlmermﬂi'&le’!ieﬂype = == = type|usidecimal

FloleranceUom
type| ToleranceUQOMType

'
'
'
| RS memmm———--- - N
'
'

" FootnotelD |

iiype | xsistring i

lTeatureCnntmI—IDsType

e —
FeatureControllD |
| Restaracomioins tpclssting |
iy :EJFeatureContml—IDsT pe i E
L S S (e e . S | FeatureControlPlacement-1D
0.z type|xsistring |

This is the same as the ValueSetType with the exception that FeatureControl-IDs is an added
structure to support GD&T.
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A.4.6 Dimensional Value Set Group Type

i -
type|xsidecimal |

fommmemmmmemmmm——————.

i NegativeTolerance |

E it J:E|x5:decima|
1

itype|xs:idecimal

ValueSetGroup [-

=
TotalTolerance

t |:E|x5:clecima|

(Dimensiuﬂ'o'dleﬁe'lﬁ roupType [ == FTolerancelUOM

; type| TolerancelOMType

v obype|xsidecimal |

' FeatureControl-1Ds [E‘
r- +
. ifype|FeatureContral-IDsType
E 0.2
: =FootnotelD |

ihype|sistring |

This is the same as the DimensionalValueSetType with the exception that the dimensional
structure is limited to the ValueSetGroup.
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A.47 Unspecified and Uncontrolled Value Set Type

+~ Mominal

. IENegativeTolerance H

oe|xsidecimal

'ositiveTolerance |

type|xsidecimal

" TotalTolerance
type|xs:decimal

" ToleranceUOM
type| Tolerancel OMType

ttype | xs:decimal §

! | Uncontrolled !
type[EmptyType!

(Uns.peciﬁedUncontrolled\falueSetGroupType = == Unspecified

type|EmptyType

=FootnotelD |

This is the same as the ValueSetType with the exception that even when dimensions are
provided, that these dimensions are un-controlled. Often, these dimensions are ommitted from
the drawing, hence Unspecified can be chosen in the event that that particular dimension is not
specified. This is only applied to non-critical dimensions.
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A.4.8 Unspecified Dimensional Value Set Type

=Nominal

1 otype|xsidecimal |

R IENegativeTolerance i

PasitiveTolerance |

o= e =

” TotalTolerance
m xs:decimal

F ToleranceUOM
m TolerancelOMType

Minimum

¥s:decimal i

CED=s

| _E FeatureControl-1Ds B.:L‘

(UnspecifiedUncontrolledDimensionalValueSetG

Unspecified
Em Type

This is the same as the DimensionalValueSetType with the exception that Unspecified can be
chosen in the event that that particular dimension is not specified. This often occurs on terminal
shoulders where some situations these critical shoulders definitions require GD&T references,
and in other in other situations, the shoulder is not critical and can be left upspecified.
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A.4.9 Unspecified and Uncontrolled Dimensional Value Set Type

i " PositiveTolerance .

E'. pe|xs:decimal

e ==

..... " TotalTolerance
xs:decimal

FToleranceUOM
|type[ToleranceUOMType

Minimum

(UnspecifiedUnc Di

[type[EmptyType]

This is the same as the UnspecifiedDimensionalValueSetType with the exception of the addition
of the Uncontrolled element as a choice to the FeatureControl-IDs. Often, these dimensions are
ommitted from the drawing, hence Unspecified can be chosen in the event that that particular
dimension is not specified. This is only applied to non-critical dimensions.
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Annex B (informative) Differences between JEP30-P100 and its predecessors

This table briefly describes most of the changes made to entries that appear in this standard,
JEP30-P100, compared to its predecessor; Punctuation changes may or may not be included.

Initial Issue: Date: May 2018 | Item Number: 11.2-938

Change Record History

Issue: A Date: March 2023 [tem Number: 11.2-839S

Section 2.1 Applicable Documents JEDEC — Added in reference to new document SPP-010

Section 2.1 Applicable Documents ASME — Added in reference to new document ASME Y14.5-
2009

Section 4.4 Package-Array — Updated Package Type to include GDANndT section.

Updated all diagrams in all sections that had elements with no type to now have an JEP30-
D10:EmptyType.

Section 4.5 Package Terminal Position — Added Internal position to align with JESD30J Also
changed MultiPosition to MixedPosition.

Section 4.6.1 Microelectronics Assembly: Added new extended package outline option for
“Chiplets”

Section 4.6.2 Post Mount: Changed “Sequence” to “Choice”

Removed Section 4.6.3 Switch, since the extended package outline section for Switch is moved to
Part Classification under JEP30-E101

Section 4.7.13 Through-Hole: Added missing diagram for Through-Hole

Section 4.14 Keepout Region — Make Component Optional

Section 4.19 Terminal Function — Added Thermal as an additional function.

Sections 4.20.2, 4.21.2.2 and 4.22.3.2 Circular Array — Updated RotateWithCircle and
RotationAngle types

Section 4.22.3.3 Pad-or-Hole Status is updated to enable the center and Index to be unbounded.

Section 4.25 Updated Table 8 - Terminal Group to Package Body Relationship Dimension
Variations to replace “Lower” and “Upper” with “Back” and “Front in Y1-Y27 Offsets. Also added
Offsets for the Z-direction

Section 4.26 Added in the Z-Direction to TerminalSpan and TerminalSpacing into
TerminalGroupToTerminalGroupRelationships-Array

Section 4.27 Changed TerminalDetails-Array from a Choice to a Sequence

Section 4.27.1 Terminal Details - Added "PolarTerminallndex" to "TerminalDetailsType" and to
"FirstTerminalLocationType" in Section 4.27.2.1

Section 4.27.1.1 — Added new section for Terminal Center to include polar coordinates

Section 4.27.1.2 — Added "Excluded" to "TerminalStatus"

Section 4.27.2.1 First Terminal Location

Section 4.27.2.2 Terminal Numbering Pattern

Section 4.27.2.3 Added Grid Terminal Numbering Pattern
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Section 4.27.2.4 Terminal Details Exceptions - Added "Excluded" to "TerminalStatus"

Section 4.27.2.4.1 Terminal Index - Added "PolarTerminalindex” to “AssociatedTerminalStatus"

Section 4.27.2.4.2 Terminal Number - Added “FromNumber” and “ToNumber” to
“TerminalNumberType”

Section 4.28 Updated Via Array

Section 4.29 Added a new section for 4.29 Geometric Dimensioning and Tolerancing

Section 4.30 Added a new section for Physical Model

Annex A Section A.1 — Update Contour example to fix one of the coordinates

Revised Table of Contents

Issue: B Date: Jun 2023 [tem Number: 11.2-1032

Section 2.1 Applicable Documents: Update reference to JESD30K

Section 2.3 JEDEC/IPC: Added new reference to J-Std-609 Standard

Section 4.4 Package: Added AssemblyTechnologyType, CTE-ArrayType, and YoungsModulus-
ArrayType to PackageType.

Section 4.5 Package Terminal Position: Updated Package Terminal Position / Upper position to be
consistent with Bottom position to support Chiplets

Section 4.5.8 Upper: Added new section for upper terminal position

Section 4.7.4 Gull-wing: Renamed extended terminal code from Shoulder to Maodified to align with
JESD30K

Section 4.11 Package Shape: Add in a new primitive shape RectangleConcave

Section 4.15.1 Terminal Position: Updated Terminal Group Terminal Position / Upper position to
be consistent with Bottom position to support Chiplets

Added new section 4.16 for Assembly Technology

Added new section 4.17 for CTE - Array

Added new section 4.17 for Young Modulus

Section 4.18.1 Terminal Group — Array: Added Terminal Material and CTE-Array to Terminal
Group Type

Section 4.18.3.1 Terminal Detail: Added ID key under terminal Details array for reference by the
Fiducial Array

Section 4.19 Fiducial: Added new section for Fiducial Marking

Section 4.20 : Changed GD&T Datum-to-Element Map to unbounded under GD&T Datum-to-
Element Map - Array

Section 4.20.2.1 Recommended Pad Or Hole Shape: Moved this structure from under Terminal
Groups to an array under Recommended Footprints

Section 4.20.8 Keepout Region -Array: Moved this structure from under Package to under
Recommended Footprints
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Issue: C Date: November 2023 ltem Number: 11.2-1040

Section 2.1 Applicable Documents: Update reference to JESD30L

Section 4.5.2 Dual: Added “Bottom-to-Upper” as a new Dual position to support Compressed
Mount Technology terminal types.,

Section 4.5.2.2 Dual Bottom-to-Upper: Added new structure for Bottom-to-Upper position

Section 4.7 Package Terminal Code: Updated diagram to include “Compressed Mount
Technology” as a new Terminal type.

Section 4.17.1.2 Terminal: Added Compressed Mount Technology as a new terminal type

Issue: D Date: February 2024 Item Number: 11.2-1053

Description of Change

Section 4.3 Linking the MPN to a specific Package Family Data set: Update section to include
reference from Part Number to Die

Section 4.3.2 Linking the Manufacturing Part Number to Physical Model Content: Corrected the
PhysicalModelKey assignment to PhysicalModel/ID,

Added new Section 4.3.3 “Linking the Manufacturing Part Number to Die Content”

Section 5 Package Section - Package: Updated diagram to include the addition of Die-Array

Updated images in sections 5.6, 5.8, and A.4.2 thru A.4.7 to include ValueSetGroup

Updated image in section 5.7.1 to include Outline-Array

Section 5.13.3 Terminal Detail — Array: “Terminal Number Pattern” is made unbounded

Section 5.13.3.2 Terminal Number Pattern: Added Prefix and Suffix under Terminal Number
Pattern

Section 5.13.3.2.2 Sequential: Added Prefix, Start and Suffix under both Numerical and
Alphabetical Sequence.

Section 5.13.3.2.3 Grid: Updated image.

Section 5.13.3.2.1 First Terminal Location: Updated elements in “Location Relative-to-Package
Center” type from optional to mandatory under choice.

Section 5.13.3.2.2 Sequential: Updated Numerical and Alphabetical Sequence

Added new Section 6 “Package Section — Die-Array”
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Issue: E Date: August 2024 Item Number: 11.2-1059

Description of Change

Section 4.1, and section 4.2: Update sections to align with modifications performed at the JEP30
parent structure

Section 5 Package Section — Package: Updated name of the JESD30 document. Added Package
Status. Changed xs:integer with Min of 1 to

Changed xs:integer with Min of 1 to “Min Integer Of One Type” throughout the document

Section 5.13.1 Terminal Group — Array: Make Terminal Location unbounded. Added Pattern Group
section.

Section 5.13.1.5 Terminal Location: Updated Terminal location to make it unbounded.

Section 5.13.1.5.1 Standard Array: Make Angle optional

Section 5.13.1.6: Added new section for Pattern Groups

Section 5.13.1.7.22.3: Updated image for Void Status

Section 5.13.3.2.1: Update image to include choice of Terminal Pattern ID or Pattern Group ID.

Section 5.13.3.2.4.1: Update Image to include Terminal Location ID, and Pattern Group ID

Section 5.13.3.2.4.2: Updated image to make various branches unbounded

Section 5.16 Recommended Footprint — Array: Updated section with Footprint Name, Footprint
Extended Name, Polarity. Made Soldermask and Pastemask Layer arrays optional.

Section 5.16.2 Recommended Pad Or Hole Shape — Array: Added new element for Pad Group To
Pad Group Relationship

Section 5.16.2.1 Recommended Pad Or Hole Shape: Make Location unbounded. Added Pattern
Group.

Section 5.16.2.1.1.1.1.1 Standard Array: Make dx, dy, Angle and VoidGroupLowerLeftVoidCenter
optional.

Section 5.16.2.1.3 Location: Updated Location image to make it unbounded.

Section 5.16.2.1.3.1 Standard Array: Updated image to make dx, dy, Angle and
LandGroupLowerlLeftPad-or-HoleCenter optional

Section 5.16.2.1.4: Added new section for Pattern Groups

Section 5.16.2.1.5: Added new section for Land Pattern Span

Section 5.16.2.1.6: Added new section for Land Pattern Spacing

Section 5.16.2.2: Added new section for Pad Group To Pad Group Relationship

Section 5.16.7.1 Restrictive layer: Update element name to InnerLayer

Section 5.16.9 Soldermask Layer — Array: Make Soldermask Layer — Array optional

Section 5.16.10 Pastemask Layer — Array: Revised section to align with previous sections

Section 6 Package Section — Die-Array: Added Process Technology
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Issue: F Date: November 2024 ltem Number: 11.2-1070

Description of Change

Section 5.3.8 Surface Terminal: Added choice for Horizontal versus Vertical Castellation

Section 5.7 Package Shape: Add recommendation of how to represent the package outline shape
when the shape is a modified rectangle and when the corner dimensions are unspecified.

Section 5.13.1 Terminal Group — Array: Change schema type from “All” to “Sequence”.

Section 5.13.1.7 Terminal Shape:

1. Update diagram 1 of 9 to create structure to capture the dimensions for the Pad-on-
Package, Soldermask Opening-on-Package, Ball and Column. Added diagrams 1.1 to 1.4
that defines each structure

2. Update diagram 3 of 9 to change Rise Angle and Seating Angle from xs:integer to JEP30-
D10:UnspecifiedValueSetGroupType and all respective tables.

3. Update diagram 9 of 9 to insert Castellation Array

Section 5.13.1.7.1 Ball Types: Update Ball Dimension Table to add Regular Polygon, and added
notes to highlight the preferred process of gathering the relevant information for this terminal.

Section 5.13.1.7.9 Column Types: Update Column Dimension Table to add UpperSide-of-Column
and LowerSide-of-Column structures. Also added notes to highlight the preferred process of
gathering the relevant information for this terminal.

Section 5.13.1.7.22 Castellation — Array: Added new section to define the vertical and horizontal
castellations.

Section 5.13.1.7.23 Terminal Void — Array: Added Cavity Depth for embedded cavity within void.

Section 5.13.3 Terminal Detail Array: Relocate First terminal location and Terminal Detail
Exceptions directly under Terminal Detail Array.

Section 5.13.3.1.2 Terminal Status: Extend “Associated” to have a choice of “Terminal Pattern ID”,
“Pattern Group ID”, or “Terminal Group ID” for the association to apply to.

Section 5.13.3.3 Terminal Number Pattern: Update image based on changes to section 5.13.3,
and extend to reference a choice of “Terminal Pattern ID”, “Pattern Group ID”, or “Terminal Group
ID".

Section 5.13.3.3.1 Sequential: Add a choice under Row and Column for both “Numerical
Sequence” and “Alphabetical Sequence” between included and excluded Numbers/Characters.

Section 5.13.3.3.2 Grid: Updated image to correct Numerical Sequence Type and Alphabetical
Sequence Type.

Section 5.16.10.1 Aperture Shape: Added Segmented Ring to Aperture Shape.

Section 6.5.7 Terminal Detail Array: Relocate First terminal location and Terminal Detalil
Exceptions directly under Terminal Detail Array.

Section 6.5.7.1 Terminal Detail, Section 6.5.7.2 First Terminal Location and Section 6.5.7.4
Terminal Detail Exceptions: Extend structures to have a choice of “Terminal Pattern ID”, “Pattern
Group ID”, “Terminal Group ID”, RegionID or Active Zone.

Section 6.5.7.3 Terminal Number Pattern: Update image based on changes to section 6.5.7, and
extend to reference a choice of “Terminal Pattern ID", “Pattern Group ID”, “Terminal Group ID”,
RegionID or Active Zone.
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Section A.1.16 Segmented Ring: Added new shape called Segmented Ring to support Pastemask
Apertures

Section A.2.9 Surface Terminal: Enhanced section for the vertical and horizontal castellations

Issue: G Date: February 2025 I[tem Number: 11.2-1073

Description of Change

Change xs:all to xs:sequence throughout schema to facilitate lower level extensions with Choices
and to simplify file comparisons.

Section 5 Package Section: Add Attributes to Package Section in diagram 1 of 4. Update diagram
part 4 of 4 to move CTE Array and Youngs Modulus Array to JEP30-D10 dictionary, and to add
Heat Capacity, and Footnote Array.

Section 5.3.10: Pin: Updated image to include Surface-mount as a new type of pin

Sections A.4.X — All ValueSetType(s): Updated images to include Footnote, Added the word
Tolerance to Negative, Positive, Total and UOM under the ValueSetGroup

Section 5.7.1 Contour: Update image to make the contour tolerance type align with the value set
group. Add Arc Segment Rotation and Footnote ID.

Section 5.8 Part Height: Update image for Value Set Type

Section 5.9 Clearance Region — Array: Update image to move Unspecified in under Standoff via
Unspecified Value Set Type. Add Footnote ID to Standoff.

Section 5.11 CTE - Array: Update entire section to align the CTE structure with that used in the
Material Design Kit under JEP30-K101.

Section 5.12 Young Modulus — Array: Update entire section to align the Young Modulus structure
with that used in the Material Design Kit under JEP30-K101.

Section 5.14.1 Terminal Group — Array: Update image to move CTE Array to Dictionary.

Section 5.14.1.7 Terminal Shape: Update image part 2, 5 and 8 of 9, to add in PM code to the
relevant terminal shape dimensions.

Section 5.14.1.7.5.2.1 Reference Terminal Contour Type: Update Contour structure to align with
other Contour structures. Add Footnotes to structure.

Section 5.14.1.7.11 Pin: Update table 14 to support new Surface-mount Pin.

Section 5.15: Add new section for Tiebar - Array

Section 5.18.10.1.2.2 Duplicate: Added Footnote ID to the duplicate structure for aperture shapes.

Section 6 Package Section — Die-Array: Update diagram part 3 of 3 to add Footnote Array

Section A.1.1 Rectangle: Update image to change xml type from All to Sequence

Section A.1.23 Contour: Updated Contour structure to capture the Arc direction and corrected the
sample image with the contour points

Section A.2.4 Flat Terminal: Add Flat Terminals can also have rectangular Dimples via horizontal
castellations.

Section A.2.9.2 Horizontal Castellation: Update image to add Rectangular Dimples

Section A.2.11 Pin: Update section to add Terminal End Shape
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Section A.4.1 Value Type: Do we need to add Footnotes & Rules to structure

Section A.4.2 Value Set Type: Update to add Footnotes. Also update the images in section 5.6,
A4.3,A44, A45 A46,AA4T.

Section A.4.4: Added Unspecified Value Set Group Type.

Section A.4.6: Added Dimensional Value Set Group Type
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