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Aim of 3D Master Part Concept

• Defining parametric 3D master models 
• Master models should be used as simplified placeholder
• Specification of 3D Master Parts in standard format
à 3D-PDF, readable in free available reader, e.g. Adobe Reader

• Users/Vendors could implement the master model concept in 
any CAD-System

• Instantiation by XML-File, which contains the parameters to 
feed the 3D master models 

• Instantiated models may be modified/enriched by librarian 
information

• Out of Scope
– Detailed, exact geometry or technology information
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Main characteristics of Master Model Types

• 2 pins type L
• Optional "ring" 

contact without 
standard L-Pins

• Any number of pins
• Pin type C, L, I or Z
• Additional pin rows 

possible

Contact (Pin)

• Cylinder• Block with chamfers
• Additional body on top
• Hole
• Cut

Basic Body

Diagram

Type BType A
Type

Characteristic 
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Type A
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Type A
Parameters (1 of 7)

ACS_Z_OffsetZ_OffsetElectrical Insertion Point 

Body_Bottom_HeightBottom_HeightBasic Body
Body_Chamfer_LBChamfer_LBBasic Body
Body_ Chamfer_RBChamfer_RBBasic Body
Body_ Chamfer_LAChamfer_LABasic Body

Body_HeightHeightBasic Body

Body_ Chamfer_RAChamfer_RABasic Body

Body_LengthLengthBasic Body
Body_WidthWidthBasic Body
ACS_AngleAngleElectrical Insertion Point 

ACS_Y_OffsetY_OffsetElectrical Insertion Point
ACS_X_OffsetX_OffsetElectrical Insertion Point
Full name (EDMDSchema)Short name in 3DPDFElement
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Type A
Parameters (2 of 7)

Body_Add_HeightAdd_HeightAdditional Body
Body_Add_Bottom_HeightAdd_Bottom_HeightAdditional Body

Body_Add_Offset_X_Add_Offset_XAdditional Body

Body_Add_WidthAdd_WidthAdditional Body

Body_Hole_XHole_XBasic Body
Body_Hole_YHole_YBasic Body
Body_Hole_DiameterHole_DiameterBasic Body
Body_Hole_DepthHole_DepthBasic Body

Body_Add_Offset_YAdd_Offset_YAdditional Body

Body_Add_RadiusAdd_RadiusAdditional Body

Body_Add_LengthAdd_LengthAdditional Body
Full name (EDMDSchema)Short name in 3DPDFElement
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Type A
Parameters (3 of 7)

Pin_Thickness_AThickness_APin

Pin_Thickness_LThickness_LPin

Pin_Width_AWidth_APin
Pin_Pitch_RPitch_RPin
Pin_Pitch_LPitch_LPin
Pin_Pitch_BPitch_BPin

Pin_Width_BWidth_BPin

Pin_Pitch_APitch_APin

Pin_RadiusRadiusPin

Pin_Thickness_BThickness_BPin

Pin_Thickness_RThickness_RPin

Pin_Width_LWidth_LPin
Pin_Width_RWidth_RPin
Full name (EDMDSchema)Short name in 3DPDFElement
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Type A
Parameters (4 of 7)

Pin_Fixation_Height_1_RFixation_Height_1_RPin
Pin_Fixation_Height_1_LFixation_Height_1_LPin
Pin_Fixation_Height_1_BFixation_Height_1_BPin
Pin_Fixation_Height_1_AFixation_Height_1_APin

Pin_Fixation_Height_AFixation_Height_APin

Pin_Length_RLength_RPin
Pin_Length_LLength_LPin
Pin_Length_BLength_BPin

Pin_Fixation_Height_BFixation_Height_BPin

Pin_Length_ALength_APin

Pin_Fixation_Height_LFixation_Height_LPin
Pin_Fixation_Height_RFixation_Height_RPin
Full name (EDMDSchema)Short name in 3DPDFElement
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Type A
Parameters (5 of 7)

Pin_Increment_BIncrement_BPin
Pin_Increment_AIncrement_APin

Pin_Increment_LIncrement_LPin

Pin_Length_1_ALength_1_APin
Pin_Index_RIndex_RPin
Pin_Index_LIndex_LPin
Pin_Index_BIndex_BPin

Pin_Length_1_BLength_1_BPin

Pin_Index_AIndex_APin
Pin_Increment_RIncrement_RPin

Pin_Length_1_LLength_1_LPin
Pin_Length_1_RLength_1_RPin
Full name (EDMDSchema)Short name in 3DPDFElement
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Type A
Parameters (6 of 7)

Pin_Offset_ROffset_RPin
Pin_Offset_LOffset_LPin
Pin_Offset_BOffset_BPin
Pin_Offset_AOffset_APin

Pad_Offset_ROffset_RPad
Pad_Offset_LOffset_LPad
Pad_Offset_AOffset_APad
Pad_Offset_BOffset_BPad

Pad_WidthWidthPad
Pad_LengthLengthPad

Full name (EDMDSchema)Short name in 3DPDFElement
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Type A
Parameters (7 of 7)

Opt_Cut_Y2Cut_Y2Opt
Opt_Cut_Z1Cut_Z1Opt

Opt_Cut_X2Cut_X2Opt

Opt_Cut_Z2Cut_Z2Opt

Opt_Cut_Y1Cut_Y1Opt
Opt_Cut_X1Cut_X1Opt
Full name (EDMDSchema)Short name in 3DPDFElement
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Type A
Non-Geometric Parameters (1/2)

Body_Add_ColorColorAdditional Body

Body_ColorColorBasic Body
Body_Add_NumberAdd_NumberAdditional Body

Pad_NameNamePad

Opt_Cut_NumberCut_NumberOpt
Pad_Nr_BNr_BPad
Pad_Nr_ANr_APad
Pad_Nr_LNr_LPad
Pad_Nr_RNr_RPad

Full name (EDMDSchema)Short name in 3DPDFElement
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Type A
Non-Geometric Parameters (2/2)

Pin_Color_RColor_RPin
Pin_Color_LColor_LPin
Pin_Color_BColor_BPin

Pin_Number_BNumber_BPin
Pin_Number_ANumber_APin
Pin_Type_RType_RPin
Pin_Type_LType_LPin
Pin_Type_BType_BPin
Pin_Type_AType_APin

Pin_Color_AColor_APin

Pin_Number_LNumber_LPin
Pin_Number_RNumber_RPin
Full name (EDMDSchema)Short name in 3DPDFElement
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3D Dimensioning Concept

• Represented in 3D PDF

• Orientation of Coordinate System

• Dimensions are on views
– ACS_XY, ACS_ZX 
– Body_XY, Body_YZ
– Chamfer_XY
– Hole_XY, Hole_XZ
– Pin_XY
– Cut_XY, Cut_ZX

xy
z

Dimensions

Views

Type_A.pdf
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View for ACS Definition

• ACS_XY • ACS_ZX
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View for Basic & Additional Body Definition

• Body_XY
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View for Basic Body Definition

• Body_YZ
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View for Chamfer Definition

• Chamfer_XY
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View for Hole Definition

• Hole_XY
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View for Hole Definition

• Hole_XZ
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View for Pin Definition

• Pin_XY
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View for Cut Definition

• Cut_XY • Cut_ZX
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Additional Definitions

• For purposes of clarity not all definitions are described in the 3D 
PDF

• Following definitions are described by separate illustrations:
– Pin Types 'L", "I", "Z" and "C"
– Offset of Additional Body
– Definition of numbering of Pins
– Additional Pin rows
– Offset for pin rows
– Definition of Solder Pads
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Type "I"Type "L"

Pin Types L and I

• Position of Pins is represented in the 3D PDF Master Model 
description (cp. previous slides)

• Definition of Pin types "L" and "I" is described by the following 
drawings:
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Type "C"Type "Z"

Pin Types Z and C

• Position of Pins is represented in the 3D PDF Master Model 
description (cp. previous slides)

• Definition of Pin types "Z" and "C" is described by the following 
drawings:
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Offset of Additional Body

Basic_Body

Add_
Body

Add_Offset_X

A
dd

_O
ffs

et
_Y
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Definition of numbering of Pins

• Each Pin row has an index for numbering, and a counting 
increment

• Example: Pin_Index_A = 1 and Pin_Increment_A = 2, then the 
pins in row A have the numbers 1, 3, 5, and 7

Example:
1 3 5 7 
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Additional Pin rows

• 0 to n pin rows possible for each side, definition by
– Type
– Pitch
– Offset
– Width
– Number
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Offset for pin rows

• Positive values for offset in positive x-/y-axis; negative values for 
offsets in negative x-/y-axis (e.g. Pin_Offset_A in above figure)

• Equivalent definition for Pin_Offset_L and Pin_Offset_R

Pin_Offset_A

Pin_Offset_B
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Solder Pad Definition

• Multiple Pad types allowed [0..n]
– Defined by Length, Width, Offset and Name
– Pad is always centered to longitudinal direction 

• Each Pinrow refers to one Pad type 

O
ffs

et
_B

Le
ng

th

Width
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Implementation Constraints (1 of 2)

• Default Orientation
– The longer side of the basic body extends along the x-axis

• Body
– Origin in the middle of the Body

• Hole
– If Diameter = 0 or "" then no Hole

• Optional Chamfers of Basic Body
– 45° Chamfers
– If value = "0" or "" then no Chamfer

• Optional Additional Body
– All 4 radiuses are identical
– Multiple Additional Bodies allowed [0..n]

• Cut (Optional through Body or Contacts)
– Multiple Cuts allowed [0..n]



Establishing Leadership in IT-Based Engineering
© 2009, ProSTEP iViP e.V. ·09-05-15 - 33 -

Implementation Constraints (2 of 2)

• Pin
– "Pin 1" is the pin along the positive x- and y-axis (first max. x-direction, 

then max. y-direction)
– Pin definition for each side is independent (different Pins on sides right, 

left, ahead and behind possible)
– Positioning of pins: evenly distributed on each row [number of Pins and 

pitch]
– Definition of 'Pin_Length' and 'Pin_Length_1' depends on the 'Section 

Type'
– Identical Pin_Radius for each edge of the pin

• If both the Pin_Width and the Pin_Thickness are twice the Pin_Radius, the 
pins are round.

– Pin_Length_2 could be negative, then
the Pins will go through the Basic Body
(cp. picture)



Establishing Leadership in IT-Based Engineering
© 2009, ProSTEP iViP e.V. ·09-05-15

Type B
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Type B
Parameters

Pin_WidthWidthPin
Pin_opt_DiameterDiameterPin_opt
Pin_opt_OffsetOffsetPin_opt

ACS_Z_OffsetZ_OffsetElectrical Insertion Point

Pin_opt_WidthWidthPin_opt

Pin_LengthLengthPin
Pin_DiameterDiameterPin
Body_LengthLengthBasic Body
Body_DiameterDiameterBasic Body
ACS_AngleAngleElectrical Insertion Point

ACS_Y_OffsetY_OffsetElectrical Insertion Point 
ACS_X_OffsetX_OffsetElectrical Insertion Point 
Full name (EDMDSchema)Short name in 3DPDFElement
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3D Dimensioning Concept

• Represented in 3D PDF

• Orientation of Coordinate System

• Dimensions are on views
– ACS_XY, ACS_ZX
– Body_XY, Body_YZ, Body_ZX
– Pin_XY, Pin_YZ, Pin_ZX

xy
z

Dimensions

Views

Type_B.pdf
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View for ACS Definition

• ACS_XY View • ACS_ZX View
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Views for Basic Body Definition

• Body_YZ View • Body_ZX View
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Views for Pin Definition

• Pin_XY View • Pin_ZX View
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Views for optional Pin Variant

• Pin_opt_YZ View • Pin_opt_ZX View
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Type B
Implementation Constraints

• "Pin 1" is the pin along the positive x-axis
• Model is mirror-symmetrical 

– Cylinder is in the middle of the pins
– Both pins are identical

• Special type with "ring" as contact without standard L-Pins
– Inner Diameter of ring equals Body Diameter
– Standard L-Pins values:

• Pin_Diameter = 0
• Pin_Length = 0
• Pin_Width = 0

• Special type with upright body out of scope
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General Implementation 
Issues
Applicable for Type A and Type B Master Models
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General Implementation Issues
• Tolerances

– Tolerances must be applied to all geometric Parameters
• Nominal Value
• algebraic sign + Tolerance for Maximum Material Model
• algebraic sign + Tolerance for Minimum Material Model

• Color
– Each feature (Basic Body, Add. Body, Pinrow) has an attribute for 

the color
• 9-digit rgb-code (e.g. 255255255 for white)

• Electrical Insertion Point
– ACS Electrical Insertion Point represents the placement constraint. 

The origin coordinate system is just for defining the ACS.


