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[=] Using STEP file capability in PCB Editor
Parallel Systems

STEP Model Support in PCB Editor

Overview

All versions of PCB Editor (OrCAD X and Allegro X) allow users to see their board design in a 3DX canvas. This
methodology uses STEP models that are mapped either directly in the library (associated with the filename.dra)
or assigned directly in the board file (filename.brd) itself. You can also define mechanical components (covers,
brackets, enclosures) and assign step models to these parts in the board.

This note will cover:

e Map PCB Editor symbols to STEP models
e Use new STEP model features in the 3DX Canvas
e Associate enclosure STEP models for 3D Viewing

e Exporting a PCB Editor board as a STEP model

STEP Models
STEP models are XML formatted files that describe graphical detail for a physical part. There are currently three
STEP model formats that support most electrical and mechanical parts used on a PCB.

e AP203 - Aerospace's STEP AP203 - Configuration controlled 3D design.

e AP214 - Automotive's STEP AP214 - Core data for automotive mechanical design processes.

e AP242 - Merging of 2 ISO standards, AP203 and AP214. AP242 is designed modular, with regular
increments in order to bring added value to users. A first edition (AP242E1) brings a first set of new
features (overall for PMI, tessellation, external element references). A second edition (AP242E2) is in
preparation to complete the case coverage.

Obtaining STEP models is possible through manufacturer sites, but not all manufacturers provide STEP models.
There are several 3™ part library solutions that, for a subscription or fee, will create and distribute STEP models.
Some MCAD tools provide the capability to export STEP models of their libraries and their user communities
provide a shared library of STEP models readily available to users. A user may search throughout the internet to
locate a site that best works for them. A recommended free site (although you must register) for 3D Step Models
is: - http://www.3dcontentcentral.com/Default.aspx

See the following web sites more information on STEP models:

http://www.prostep.org/nc/en.html

http://www.prostep.org/en/projects/step-ap-242.html

STEP Model Viewers

There are several free or trial versions of 3D STEP model viewers available by searching the World Wide Web. If
permissible, locate and install one for use in viewing a PCB Editor board STEP model.
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STEP Model Library

STEP models should be placed into a Library in a similar manner as other PCB Library models. A specific directory
that all users have at a minimum read access permission should be defined. This path location is then assigned as
a value to the PCB Editor Library path environment steppath. The steppath environment variable may be defined
through Setup > User Preferences > Paths > Library setting in the PCB Editor.

Categories Category: Library
(=] My_favorites A Preference Value Effective Favorite
&3 Display devpath Command O
2 Drawing
5 Dre interfacepath Command O
E File_management miscpath Command O
B3 lc_packaging modulepath Command O
CJ Interactive
3 Interfaces padgath Commnng O
=] Logic parampath Command O
€3 Manufacture psmpath @ O
£ Misc
2 Obsolete step_facet_path Command O
0 os step_mapping_path Command O
v
& Paths . steppath Command O
£2 Cenfig
(3 Editor techpath Command O
3 Library topology_template_path Command O
& McM
€2 signoise ﬁ
2 Placement
€3 Route Directories: T X A W
80 Shapes v Add 'D:/lerary:’Step_Files
Search for preference: D | rECtOFV )
step
Search ./step
- D:/Local_Cadence/pcb/step
Induds ch -
L — D:/Working/cdssetup/OrCAD_Capture/17.4.0/d
Summary description
Category: paths/library
Search path for STEP files (.stp .step).
steppath = D:/Library/Step_Files . step .. /step D:/Local_Cadencefpcb/step D:/Working
allegropcb < |
Expand oK Cancel
oK Cancel Apply Gstal | M. | ™ Help

Symbol to STEP Model Mapping

STEP models are associated to PCB Editor package and mechanical symbols through a mapping tool. This mapping
tool sets the STEP model name to the symbol and defines offset information to correctly position the STEP model
in the 3D canvas. The mapping data created is then instantiated into the symbol as a property.

STEP models, as of this writing, have no standardized origin or orientation more especially in relationships to 2D
models. Most STEP model origins generally appear to have an origin located at the absolute center of the model,
but this can never be guaranteed. Orientation will also vary from model to model. Correct positioning of the STEP
model may require adjustment in rotation about the X, Y, and Z axis. Proper positioning of the 3D model may also
require adjustments in the X, Y, and Z axis. The STEP model mapping tool assists the user in defining these offsets
by visually comparing the PCB Editor symbol to the STEP model, where the user adjusts offset and rotation values
to position the STEP model correctly to the symbol model.

Important: For a mapped or unmapped model to be displayed in the PCB Editor 3DX canvas, the board or package
symbol MUST contain a PACKAGE GEOMETRY PLACE BOUND TOP or PLACE BOUND BOTTOM element.
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Mapping a STEP model to a symbol
This can be completed directly in a board file, package or mechanical symbol. It is recommended that this process
is done in a symbol since every time you use that footprint the step model with already be mapped.

There are two supported 3d canvas methods at the time of writing this application note. You can either invoke
the original canvas from Display > 3D Canvas or this @, icon. The mapping method although graphically
different in principle is the same so won’t be covered in this note. The preferred method would be to use Display
> 3DX Canvas or thisicon. 3p

The example below goes through mapping directly in a board file.
Open PCB Editor then go to Display > 3DX Canvas, the 3DX Canvas opens showing the board.

To change the view, roll the mouse wheel to Zoom, control + middle mouse click to Pan and shift + middle mouse
click to Rotate.

The next step is to look for the Model Mapper. This is usually shown as a tab on the right-hand side of the screen.
If it is not, then choose View > Model Mapper.

Model Mapper _ 5 x
Refresh 3D Models

Mechanical

[search.

FOOTPRINT

.|3D MODEL

2-5SMD
48QFN_7X7
CAP0603
DF37NB-24DS-0
IND0805
MEM2061

RES0603
RES0805
S2B-PH-K

SOD-123FL
SOT-23-5

SOT-23-6
USB4085-GF-A

PT5815-SIM-250-SMTR-LFS  |PTS815S/M250SMTRLFS.stp

SAMTEC_TSW-102-07-G-D-LL|TSW-102-07-G-D-LLstp

XTAL_CC5V-T1A_MCX.step
QFN48_7SQXP5..._3P1PAD.step
0603.STEP
DF37NB-24DS-0.4V.stp
0805.5TEP
MEM2061-01-188-00-A stp

0603.STEP
0805.STEP
S2B-PH-K-S.STEP

LED_Tall GREEN.sty
SOT23-5.STEP

SOT23-6Lstp
USB4085-GF-A.stp

The four columns in the model mapper are explained as follows:-

P wnN e

IRV IPIVIN

RES0805
52B-PH-K

SOD-123FL

Browse for step model.
Refresh step model from step path.
Delete current step model.

e

0805.5TEP
52B-...STEP

SAMTEC_TSW-102-07-G-D-LL

LED_....st

50T-23-5 S0T2...5TEP
SOT-23-6 Refresh 3D model from disk
USB4085-GF-A USBE.5tD

Override model colour — In some instances models will be a default colour, this option allows you to

choose a different colour.
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To map a 3D STEP model in a board file, select the part in the model mapper — in this example SIOT23-3 is chosen.
Select the ... icon in the first column to browse for an appropriate step model. The list shows items in the steppath
locations. Find the step model required, select then click OK. In this example a SOT23-3.stp is chosen.

BH Select 3D model from STEPPATH ? X
[Search.. |
Name Size m
003-6141C-1410189-03-3.5TEP 1565.8 KB
003-6142 C-1410187-03-3.5TEP 2992.8 KB
009652068.s5tp 161.5 KB
011-7441 Multi-Gig Guide Module_08-07-19.STEP 1197.9 KB
0201.step 123.3 KB
023-6057 ASP-105885-01.STEP 8846.2 KB
023-6059 LSH-030-01-G-D-Astp 20845.8 KB
023-6080 FX12B-40P-0.45V stp 8757.2 KB
0402.5TEP 1154 KB
0402_AVX.step 30.7 KB
0476420001.stp 120.2 KB
0603.STEP 73.9KB
0805.5TEP 575.9 KB
1002-902 15kV TX.STEP 1040.4 KB
10118194.STEP 2292.3 KB
10118241-001rlf_asm.STEP 3437.1 KB
1206.STEP 584.3 KB
1206SMD.step 584.3 KB
1210.STEP 137.5KB
1210_AVX.step 30.7 KB
1218 step 56.6 KB
1812step 512.2 KB
2010.step 868.2 KB
2220.STEP 206.1 KB
2512.step 526.9 KB
2520.step 663.5 KB
2525.5TEP 84.9 KB
30X30X10 DC fan.step 7795 KB

Model Mapper

Refresh 3D Models

— X
cadence
- & X

Mechanical

[search...

FOOTPRINT .|3D MODEL

USB4085-GF-A USB4085-GF-Astp

2-SMD XTAL_CC5V-T1A_MCXstep
ABQFN_7X7 QFN48_7SQXP5PXTMMH_3P1PAD.step

CAP0603 0603.STEP
DF37NB-24DS-0 DF37NB-24D5-04V stp
INDO805 0805.5TEP

MEM2061 MEM2061-01-188-00-Astp
PTS815-SJM-250-SMTR-LFS  |PTS8155JM250SMTRLFS.stp
RES0603 0603.STEP

RES0805 0805.STEP

S2B-PH-K S2B-PH-K-S.STEP
SAMTEC_TSW-102-07-G-D-LL | TSW-102-07-G-D-LLstp
SOD-123FL LED_Tall_GREEN.st
S0T-23-5 SOT23-5.5TEP

SOT-23-6 SOT23-6Lstp

=N

Once selected the model is shown in the main canvas, it will be easier to align by choosing Device Only (to only

show one part).

Full Board

The part may or may not be aligned correctly with the footprint based on how the step model coordinate system

was defined. In this example it is not:-
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There are a few methods to map align this correctly, the first step should always be to use the Auto button.

AUTO

MAN BTM

In general many parts will be aligned correctly using this selection, for this example the part is aligned correctly.

This next example will use a different method, this time XY which will allow us to align chosen pins on a through
hole device to holes in a PCB. | have a SAMTEC 4 pin connector that needs to align with holes in the PCB:-

When the model is mapped the orientation is not correct as shown above. For this example we will use TOP
initally to get the connector bottom align#ed with the top face of the PCB. Choose TOP then using the SHIFT +
Middle mouse button, spin the model around until the correct face of the connector you want to align with the
top face of the PCB is selectable, hover your mouse over the different faces (they will highlight blue), once you are
happy, left click the face and the connector face selected is aligned with the top face of the PCB.
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Next spin the board around so you can see the pins and holes:-

Now choose XY then left-click two pins the connector then choose two holes (that match the order of the pins),

then right-click - Snap

© 2025 Parallel Systems Limited

Page 6 of 13




Using STEP file capability in PCB Editor

The connector is now aligned with the holes.

The next option for positioning a step model is to use the MAN (manual) option. Select the required step model
and the default position isn’t correct. Using AUTO doesn’t help too much either.

I'll start by using TOP to align the back face of the transistor with the top face of the PCB as we did earlier (so
invoke TOP then left-click the back face of the part. This is looking better but the orientation of the part isn’t
correct.
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Using the rotation buttons as shown select each one to rotate the step model into the correct orientation.

| AUTO |

[ mMan [ 1op [ BM || xv [ z ]
Offset Rotation

X [0.000 | x [00 MES

vy [0.000 | v [00 fl c

z [0.000 | z [00 % €

Once the transistor has been rotated correctly use the MAN button to adjust the exact position.

Drag the coloured arrows to position the transistor correctly on the pad. You can also manually type values in the
X, Y and Z boxes to fine tune the exact position which are as follows:-

AUTO
CMAN
Offset Rotation
X [2.500 | x [90.0 MES
Y [0.000 | v [00 MY
Z [2.600 | z [2700 ML

You can export all the mapping information into an xml-based file. Use the Export button at the top of the Model
Mapper window to export this data out. You can also import this mapping using the import button.

Model Mapper - X

|Refresh 3D Models| | Import | | Export |

Back in the main canvas window (2d) you can invoke the Show Element form, the STEP model mapping properties
are displayed. These properties become part of the symbol definition and cannot be modified outside of the STEP
3d Mapper. You can see all X, Y and Z rotation and offsets are stored as part of the package symbol.
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B8 Show Element = o X
S oY P
x x =y g xJ g Search: ]. ‘ [ Match word(J Match case
class = REF DES
subclass = ASSEMBLY_TOP
value = Us
Attached text:
class = DEVICE TYPE
subclass = SILKSCREEN_TOP
value = VREG_TGND_TO254P1410X464-4N_IC_

Properties attached to symbol definition
PKGDEF_STEP_TRANSFORMATION = MM, 2.500000, 0.000000, 2.600000, 90
.000, -0.000, 270.000

PKGDEF_STEP_FILE = D2PAK.STEP, 0, 0, -1, 0.000000, 0.000000, 0.00
0000, 0
LIBRARY_ PATH = C:/EMA/CIP-E/Allegro_Library/symbols/to254pl4l

0x464-4n.psm

Component Class: ic
Device Type: VREG_TGND_TO0254P1410X464-4N_IC_
Value: LM340

Function(s):
Designator: F10
Type: VREG_TGND_TO0254P1410X464-4N_IC_
Pin(s): 2,1, 3, 4

You can also open the relevant Package Symbol file (filename.dra) and repeat the steps above to map STEP
Models directly to the library of package and mechanical symbols. Once complete, any drawing that loads this
symbol will also have the mapped data included. This is the recommended method.

3DX Canvas with STEP models

Once STEP model mapping is completed, the PCB Editor 3D Canvas will display the graphical representations of
the STEP models.

Select the 3DX viewer icon in the PCB Editor toolbar 3[) , or from the menu select Display > 3DX Canvas.

When the 3DX canvas opens, the symbols (with mapping associated) are now replaced by STEP models. Rotating
and panning through the 3D image, placement of devices can be viewed for possible issues in the design.
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This design has mechanical models (top and bottom covers and a dimm module PCB that is mated into the
connector on the back side of the PCB). The Cadence Constraint Manager has a 3D constraint section where rules

.’l Allegro Constraint Manager (connected to OrCAD X PCB Professional 24.1) [DEMOP-routed)] - [3D / 3D Clearance / Constraint Set]
& File Edit Objects Column View Analyze Audit Tools Window Help
HER Bl M B RLUNLTEN &4 EEC%'-HE0S
Worksheet Selector & X
# Electrical
Geometry to Check ‘Geometry to Check 3D Clearances
[ Physical From C To Component Horizontal Vertical
El Spacing 3D Place Bound DFA Bound 3D Place Bound DFA Bound
= mm mm
(3. Same Net Spacing N R . + N N . N - -
‘ Manufacturing
@ 30 m Create 3D Component to Component Clearances X
¥ [ 3D Clearance

¥ I8 Constraint Set From Component
SOP50P810X110-48N
SOP65P780X200-28N
SOT343N
SOT95P230X109-3N
SOTA5P240X114-3N

Component to Component

BB Companent to Board

B Componentto Rigid-Flex

BB Component to Board Edge
» & Design

STEP3D_MECH_BTMCOVER
STEP3D_MECH_DIMM
STEP3D_MECH_TOPCOVER

3D

Geometry to Check

SW_EVQ-PH_NO_GND IO Place Bound CAPC2012X88N [ Place Bound
TO230P950X240-3N Ol DFA Bound CAPMP3216X120N (] DFA Bound
TO254P1410X464-4N CAPMP3216X180N
TOS2 CAPMPE032X280N
TO%9 CAPMP7343X310N
TOROIDO1_3 CAPMP7343X430N

O Show Packages from library [ Show Packages from library
[ Show Packages from database 2 Show Packages from database
[ Show Package Classes Show Package Classes
3D Clearances:
Horizontal |0
Vertical
Add Package Classes Cancel

To Component
CADENCE_LOGO
CAPC1005X56N

CAPC1608X86N
CAPC2012X100N
CAPC2012X140N
CAPC2012X70N

(Geometry to Check
CAPC2012X71N

4 3D

i

for the 3D objects can be defined. You can create classes for the different packages or pick a specific component
to check to, like the cover for example. For further details on rule creation refer to the Constraint Manager User

Guide.

The Visibility pane controls what is displayed and allows all objects to have their colours defined. This includes 3d

bending for flexis.

Visibility

< | I |{k

~

=i

iJlILIEIYE Place Bound | DFA Bound

|On|\,.r 3D models

v]

> O Top (145)
» © Bottom (210)
¥ © Mechanical (5)

E MDL

00000 06

SHIELD2

SLOT_2WAY
STEP3D_MECH_BTMCOVER
STEP3D_MECH_DIMM
STEP3D_MECH_TOPCOVER

2

© 2025 Paralle

Visibility

¥ General

Projection Orthographic

Plate Closed
Microvias C-
Blind/Buried Vias C-
» Material Colors

» View Colors

» Selection

» DRC Display

¥ Bending

Select Name Order  Percentage Angle
BEND_1 O |
BEND_2 0 |
BEND2 0 |
BEND 4 0O |
BEND.5S 0 |
BEND6 0 |

All v |

> /Cuttinq Planes
| Systems Limited

+
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Visibility - ® X Visibility - & X
All Layers | On | ‘ Off | All Nets | Show | | Hide |
¥ © Groups (3)
Layer Stackup |[PRIMARY v| —~E °
Color Theme |Materia| Color v| =[=| Match Group .4
~ Net Group
v / Layers
v S
2 o °
=D °
TES7dX =[] pp1 e
4 11071/ = Dp_Data0 o
& Pastemask_Top pEEEEe -~ =[] Dp_Datal °
(o] Silkscreen_Top — f Dp_Data2 o
© Soldermask_Top HEAEEENE —~ =/ Dp_Data3 o
© 01 Top HAREEEN -- - Stja_Ssn( g
© 02 Gnd EEEEEE— =[=| Stda_Sstx
© 03 Innerl EEEEEN -- > O XNets (28)
© 04 Inner2 AEEEEN--
© 05 Pover EEEEEE— F O Nets 374)
© 06 Bottom AEEEEN -
o Soldermask_Bottom “HAEEENE—~
© Silkscreen_Bottom -_—
e Pastemask_Bottom pEEEEe -~

Single Layer = Alt

Top package DRC
Bottom package DRC
Through All DRC

000

Mapping Mechanical STEP Models

Viewing STEP models in the PCB Editor 3DX Canvas provides a more accurate representation of on-board symbols.
The user can view component placement and visually determine (or generate a Constraint rule) one component’s
proximity to another to decide if a violation has occurred. The ability to view other objects, such as shields and
housings is possible if those objects are represented by STEP models. PCB Editor STEP model support provides the
ability to map these other types of objects. Once mapped to the board design, the 3DX Canvas will display these
models where the user can then run a DRC check to look for any DRC errors much the same way as a physical or
spacing rule would work.

For mechanical parts that are placed on a board (using a mechanical symbol) are shown in the Visibility pane
component tabs by default. You can add the step model to the actual mechanical symbol the same way you
would to a package symbol. This is also where you would add parts manually for example a cover or a heatsink
that doesn’t have a mechanical symbol.

Launch the 3DX Canvas then in the Visibility tab click on the Components tab. You will see the Mechanical
dropdown listing the mechanical parts. To add a new one, click on the + icon.

Visibility - X
€ |3

:ILGELY Place Bound | DFA Bound

|On|\,/r 3D models "|
» O Top (46)
» © Bottom (0)
¥ O Mechanical (1) +
#w o
SHIELD3 Feed o
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;
B select 3D madel from STEPPATH

? X

”Search...

Name

003-6141C-1410189-03-3.5TEP

1565.8 KB

003-6142 C-1410187-03-3.5TEP

2992.8 KB

008652068.5tp

161.5 KB

011-7441 Multi-Gig Guide Module_08-07-19.5TEP

1197.9 KB

0201.step

123.3 KB

023-6057 ASP-105885-01.5TEP

8846.2 KB

023-6059 LSH-030-01-G-D-Astp

20845.8 KB

023-6080 FX12B-40P-0.45V .stp

8757.2KB

0402.5TEP

1154 KB

0402_AVX.step

30.7 KB

0476420001.stp

120.2 KB

Size m

Ok

‘ Cancel

4

You can now browse the steppath for the required mechanical symbol, you also have the option to browse a

different directory.

Once you click OK the step model is added to the mechanical list and is also placed at the design origin location.

Visibility - & x

SarnEL=

Boundary ME:IITN ]|

|Dn|v 3D models v|

> © Top (46)

» © Bottom (0)

v © Mechanical (2) +
HEATSINK_SMD_8_O_SA b @
SHIELD3 w o

Using the method you used to position package symbols, you would the adjust the position of the step model in

the model mapper.

To delete a mechanical part right-click the mechanical part name in the visibility pane and choose Delete.

Exporting a Board to a STEP Model.
STEP model export supports AP203, AP204 and AP242 protocols, standard units, and various output options to
minimize or maximize STEP model data. Potential for very large STEP model files exists when exporting STEP

Model Parts and external copper data.
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From the 3DX Canvas look for the 3DExport tab. If this is not shown use View > 3DExport to display the tab.

3DExport - & X

3D export data based on...

3D Displa

Components

Mechanical

3D Models

Components without 3D models

Place Bound DFA Bound

Layers

Die stack conductors
External conductors
Internal conductors
Dielectrics
Soldermask
Solderpaste

Silkscreen

Holes
Mechanical
Through hole pins

Vias

Bond wires

Flex in fully bent state

Output Units

inches
QOutput Type

sTEP v|
STEP Protocol

AP214 v]
Z = 0 Stackup

[PRIMARY v|
Z =0 Layer

[BOTTOM v|

Z = 0 Layer Position
[LOWER

v
Separate file per layer C’

Compress output file (zip)

| Cancel H Export |

3DExport _ & X

3D export data based on...

Set the 3D display to represent the desired 3D export results
Selected obijects only a»
Output Units

Qutput Type

[sTEP M
STEP Protocol

[AP214 v|
Z = 0 Stackup

[PRIMARY v|
Z =0 Layer

[BOTTOM v

Z = 0 Layer Position
[LOWER

v]
Separate file per layer (‘
@

Compress output file (zip)

Choose the required settings and export the 3d Step Model. You can also invoke this command from with PCB
Editor File > Export — 3D (Allegro) and Export > MCAD > 3D (OrCAD). This shows the same menu options as above.
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