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1. ECAD Quick Tour

Overview of the ECAD Quick Tour

The ECAD Viewer provides you with a rich set of viewing tools, including net and page connector
navigation. You can quickly search for various PCB or schematic components. The software includes
detailed annotation (markup) tools to help you communicate and collaborate during the PCB design
lifecycle, which includes pre-translated text listings. Plus, you can select existing markup text or create
your own common messages that can be included as markups during the design process. Cross probing,
detailed measurement markups (distance, radial, clearance, Manhattan length and routed length),
creating reports, printing, and working with Design for Assembly standards are tools and features that
are also included with the ECAD Viewer.

Note:

The ECAD Viewer is supported by Teamcenter and the standalone application viewer, and its
features are identical. This tutorial and its sample data are only intended to be used in the
standalone application viewer.

Download and setup demo files

In this activity, you will:

* Download and set up demo files.

* Modify preferences to view changes made to the PCB image.

1. On your desktop or the appropriate network drive, create a folder named ecad_demao.

2. Click the Download link in the online Help version of this topic to download the demo files.
3. Save demo.zip to the ecad_demo folder.

4. Extract demo.zip in the ecad_demo folder so that you have access to the ECAD documents.
5. Start Teamcenter lifecycle visualization and open demo.xfatf.

6. Right-click in the Viewing window and choose Preferences.

7. On the Viewing page of the Preferences dialog box, change the Highlight Color to yellow.

Notice the new feedback color in the second graphic.

PCB demo in the Viewing window
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Modify the view of PCB designs

In this activity, you will:

* Learn how to use the shortcut keys to change the PCB view to display the top and bottom sides, to pan
(move) the design in the Viewing window, to rotate the design, and to zoom in or out of the design.

1. Open demo.xfatf.
The default color scheme is blue for the top side and green for the bottom side.

2. Toview only the bottom side, press the B key on the keyboard.

Note:

Notice the PCB objects are mostly green. This is a result of setting the layer color preference.
Also, notice the View Top and Bottom Side toolbar option is automatically selected.

3. Switch between viewing the top and bottom sides. First, press the T key on the keyboard and then
press the B key.
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Find ECAD objects

4.  Press one of the arrow keys to determine which way the design moves.
5. Rotate the design 90 degrees clockwise by pressing the R key on the keyboard.

6. Zoom in or out of the design by pressing the + or the - keys.

Example:

Top side view demo.xfatf Bottom side view demo.xfatf

i-' t-i:!:',

g

Find ECAD objects

In this activity, you will:

* Learn how to find an ECAD object located in the Viewing window by selecting it in the Assembly view.
1. Set the Viewing window to the Top side and in the Assembly view right-click and select Find.

2. Inthe Find dialog box, enter C10 and then click Find Next.

The component C10 is highlighted in the Assembly view and it is highlighted (yellow) and
centered in the Viewing window.
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Try it yourself
Find U9 The component, U9 is centered in the Viewing window

Enter p and click Find next

and highlighted here and in the Assembly view.

Cycle through components that begin with the letter p
until you are comfortable controlling components in the
Assembly view and in the Viewing window.

View objects and display additional details about them

In this activity, you will:

* Learn how to use the Browse toolbar to display ECAD objects and object Attributes.

1. Open demo.xfatf.

2. On the ECAD Viewing toolbar, select Browse .

3. Slowly move your cursor around the document in the Viewing window. Notice object names are

displayed in a tooltip.

4. Inthe Assembly view, navigate to object P10.33.

Notice the object is highlighted (yellow) in the Viewing window and it is highlighted in the

Assembly view.
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Navigate nets and page connectors _
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5. Display the attributes of this object by double-clicking P10.33. The Attributes dialog box provides
you with additional details about the selected object.

Attributes

L[7] COPPERTOP

"SDO7", Met #132 SMD Pin P10.33 on Top Layer

"SDO7", Met #132
SMD Fin

P10.33

on Top Layer

oK

Navigate nets and page connectors

In this activity, you will:
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* Learn how to navigate nets, located on a schematic document, and page connectors used by some
schematic documents.

Note:

You can also navigate nets associated with the PCB document.

1. Open the demo.xsch file.

2. Onthe demo.xsch file, navigate to the Nets section in the Assembly view, and highlight $$
$13687.

TFComponents ﬂ
=1 [y Nets

WY 3333116
- [ $$37634
W} 3337635
- W $$$7636
WY 3337837 —
- W $$$7606
T 33014
LW +12y —
1 +5
- [ +5
L [ 24tHZ =

- [ 28MHZ -|
1| | » .

3. On the ECAD Base toolbar click either Next E or Previous @ to move from net marker to
marker.

4. (Optional) Use shortcut keys to navigate through the net. Type either P or N on the keyboard to
move from net marker to net marker.

5. Open demo.xsch and highlight the page connector on page one.
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Navigate nets and page connectors _

6. Use Browse to highlight the object, and right-click to open the Connectors dialog box.

[ Connectors o ‘
|2 |
fPages |
Page 2
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7.  (Optional) Use shortcut keys to navigate to the next page. Type either P or N on the keyboard to
move from page to page in the schematic document.

Try it yourself

Try net navigation using the PCB file.
Highlight additional nets on demo.xfatf.

In the Assembly view highlight several nets and navigate
the net markers for each one. Start with net #280 and then
open nets of your choice.

Add a text markup

In this activity, you will:

* Learn how to use the Rubber Stamp to add predefined text markups to ECAD documents.

* Learn how to add a text markup that is associated with an existing markup.

1. Open demo.xsch.

2. Highlight L[1] Component Name to make this layer the active layer.

3. Onthe ECAD Markup toolbar, select Enable Markup , and click Create New Markup .

4. C(lickin the Viewing window and enter a markup name in the Markup Topic dialog box, and then

click OK.
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5.

Note:

The cursor changes to No-Symbol &) until you select a markup tool.

On the ECAD Markup toolbar, select Rubber Stamp .

In this example, the Rubber Stamp dialog box is set to Auto-translate text, and the Category is

Electrical.

Rubber, Stamp

3

(¢ Auto-translated text Categony: | Electrical

Traces are too narrow for the power they will carmy
Traces are too cloze together
Traces exceed allowed diztance far running together

3 |

i~ Mate file

=

2

)

s
Index: I—_|

Title: |

(o]

Cancel

Highlight the text string Traces are too close together and click OK.

Use the cursor to frame a text box that automatically displays the predefined text string, Traces are

too close together.

For this tutorial, frame the text box location as it is in the example.

To add a text markup that is associated with an existing markup, do the following:

a. On the ECAD Markup toolbar, choose Select Markup and highlight the Rubber Stamp

text markup bounding box.

b.  Right-click on the border of the markup and select Add to This Revision.
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c.  Onthe ECAD Markup toolbar, select Text , and in the Edit dialog box enter the text See
me.

d. Use the cursor to frame a text box that automatically displays the text string, See me.

For this tutorial, frame the text box location as it is in the example.

fln JlA |
EFEHE 7 o Laver Tree [Demo.xsch) =

CAEgLI1] Component Name |

L WLH] Markup Layer | | < . |
- ' L[2] Component
L []L{3] Companent Center [Traces are too close together| E—".
L [ LI4] Fin | ‘ B

I & L[5] Pin Mumnber
[T L[E] Pin Mame

- [ L[7) GND/POW i B
- I L[E] GND/POW Tewt
- L[] NET . :

- EFL10]NET NAME o

—IVL[11]BUS ] T siar e Sruntion —
- 1 L[12] Bus Mame X S = |
[ L[13] Connector ee m e == | | P 4 |-
& LM 4] Cormector Name ;I 2 S —

Tip:

One benefit to adding markups on different ECAD document layers is to organize markups based
on the contents of the layer. You can also use layers to clear and select markups so they are
displayed or hidden in the Viewing window. Navigate to L[1] Component Name and clear and
then select the L[1] markup Layer check box. Notice that you can clear all markups from the view
SO you can review the entire image without displaying the markups.
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Add a markup drawing

In this activity, you will:




Add a markup drawing _

* Learn how to add markup drawings to the PCB image.

1.

Open demo.xfatf.

Highlight L[7] COPPERTOP to make this layer the active layer.
On the ECAD Markup toolbar, select Enable Markup , and then click Create New Markup .

Click in the Viewing window and enter a markup name in the Markup Topic dialog box, and then
click OK.

Note:

The cursor changes to No-Symbol &) until you select a markup tool.

On the ECAD Markup toolbar, select Ellipse @ and add an oval markup.

Highlight L[13] BOARD CONTOUR and repeat the steps to add another oval markup.

These markups appear as follows:

2] x]

SR SaLaver Tree [Demox<FATF] 2
&[] Companent Labels Top
- [ L[2] Comporent Centers Top
- [ L[3] Pin Centers Top
- 1 L[4] Test Paint Top
- [ L[5] References Top
— [ L[E] COMMONCOPPER S
[ L[FICOPPERTOF
L @7 L[7] Markup Layer
- [ fig L[2] COPPERBOTTOM
L@ L2
- L0 LS
- CIL11L3
L2104
EL[13] BOARD _CONTOUR

L FFL[13] Markup Layer -
« | _>I_I

Note:

* Notice that you select and add markups to the active layer. The graphic above indicates the
active layer is L[13] BOARD_CONTOUR, and the other markup is on an inactive layer, L[7]
COPPERTOP.
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* You can select and clear markup layer check boxes to show and hide markups.

* On the ECAD Markup toolbar, the Markup Log lists markup details including the layer,
topic, author, and date and time of the markup.

7. Select additional markup options.

a. Onthe ECAD Markup toolbar, choose Select Markup and highlight the right most oval
markup.

b.  Right-click on the border of the oval and select Add to This Revision.

c.  Onthe ECAD Markup toolbar, select Leader Line and try to duplicate adding the markup
leader line as shown below.

Add a leader line revision

- I L[4] Test Paint Top ;I

|- [ L[5] References Top

I & L[E] COMMOMNCOPPER

=+ EFL[7] COPPERTOR
L @ L[7] Markup Layer

- [ (g L9 COPPERBOTTOM

- Loz

FCLi0Ls

L1113

L1204

=FEFL[13] BOARD_CONTOUR
L @FL[13] Markup Layer

- I L[14] wW0RK_CONTOUR

L5 QUTLIN_27 LI
Note:
The active layer is L[13] BOARD_CONTOUR. The new leader line markup is added to this
layer.
Try it yourself
Open the Markup Log. The Markup Log displays information about markups

added to the document.

Experiment with options displayed on  * Add another new markup to this revision.
the markup shortcut menu.

¢ Add a New Revision.

* Try the Iconize and Expand options.




Add distance measurement markups _

Try it yourself

» Use Properties to change the line color.

* Notice the additional markup details in the Markup
Log dialog box.

Add distance measurement markups
In this activity, you will:
* Learn how to add measurement markups to the ECAD document. You will learn how to:

Distance measurements are taken between two points, between a point and a line, or between two
parallel lines. The points and lines can be snap-to portions of a PCB entity. A snap-to element is
essentially a measurement point of interest, for instance it might be the outer edge of a trace width or a
vertex of a pad edge. You can also specify a point in free space, anywhere on the PCB document.

1. Open demo.xfatf.

2. (Optional) For illustration purposes, find the ECAD object P6 in the Components section, and zoom
until you approximate the view shown below.
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On the ECAD Markup toolbar, select Enable Markup , and then click Create New Markup .

Click in the Viewing window and enter a markup name in the Markup Topic dialog box, and then
click OK.

Note:

The cursor changes to No-Symbol (&) until you select a markup tool.

On the ECAD Markup toolbar, select Distance Measurement [f+].

To find the first snap-to point, move the cursor to the end point of the first line and click.
Move down the line until the second snap-to point appears, and click.
You can move the measurement lines and values, as desired.

(Optional) To change the measurement properties (font size and line color), on the ECAD Markup
toolbar, choose Select Markup , click the measurement value of the existing measurement
markup (1.53"), and then right-click and select Properties.




Add radial measurement markups _

Change the display properties, as desired.
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Try it yourself

Experiment with Distance Measurement In addition to point-to-point measurement markups try all of
markups. the following:

* Vertical distance

* Horizontal distance

* Point-to-line distance
* Line-to-line distance.

For details about measurement markups, see Overview of
measuring distances in ECAD files in ECAD Viewer.

Add radial measurement markups

In this activity, you will:
* Learn how to add radial measurement markups to the ECAD document.

Radial measurements cover the distance associated with ring and circle ECAD objects. Rings can
be displayed in different forms, including circular shape with circular hole, circular shape with
polygonal hole, polygonal shape with circular hole, and polygonal shape with polygonal hole. Radial




measurements require just one mouse click on or near a highlighted snap-to point. Three types of radial
measurements are supported: the hole radius, the ring radius, and the radial width of the ring (the
difference between the outer radius and the hole radius).

This activity demonstrates how to create radial measurements.
1. Open demo.xfatf.

2. (Optional) For illustration purposes, find the ECAD object P6 in the Components section, and zoom
until you approximate the view shown below.
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3. Onthe ECAD Markup toolbar, select Enable Markup , and then click Create New Markup .

4. Click in the Viewing window and enter a markup name in the Markup Topic dialog box, and then
click OK.

Note:

The cursor changes to No-Symbol &) until you select a markup tool.

5.  On the ECAD Markup toolbar, select Radial Measurement @




Add radial measurement markups _

6. Move the cursor to the circle identified in the sample file. Click the cursor when you see the snap-to
marker. This action measures the hole radius.

7. Move the cursor so that the marker highlights both the inner and outer rings and click. This action
measures the ring radius.

8.  Move the cursor so the snap-to marker is visible. Hold the Shift key and click. This action measures
the inner and outer ring width.

ECAD Quick Tour, Teamcenter 2412 1-17
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Add clearance measurement markups

In this activity, you will:
* Learn how to add clearance measurement markups to the ECAD document.

Clearance measurement determines the amount of minimum distance, or clearance, between any two
PCB objects. When you move the mouse around the PCB, underlying objects are highlighted when you
approach them.

1. Open demo.xfatf.

2. (Optional) For illustration purposes, find the ECAD object U3 in the Components section, and zoom
until you approximate the view shown below.

-

3.  Onthe ECAD Markup toolbar, select Enable Markup , and then click Create New Markup .




Add Manhattan and Routed measurement markups _

4. Clickin the Viewing window and enter a markup name in the Markup Topic dialog box, and then
click OK.

Note:

The cursor changes to No-Symbol &) until you select a markup tool.

5. On the ECAD Markup toolbar, select Clearance Measurement .
6. Do the following:
* Move the cursor to the ECAD object of interest and click.

* Next move the cursor to the next object of interest and click.

Add Manhattan and Routed measurement markups

In this activity, you will:
* Learn how to add Manhattan and Routed measurement markups to the ECAD document.

Manhattan or Routed measurements measure the length between various points along traces and vias
associated with the same net. Use snap-to pick points to mark the beginning and ending measurement
points.

1. Open demo.xfatf.

2. (Optional) For illustration purposes, find the ECAD object Y1 in the Components section, and zoom
until you approximate the view shown below.




3. Onthe ECAD Markup toolbar, select Enable Markup , and then click Create New Markup .

4. Clickin the Viewing window and enter a markup name in the Markup Topic dialog box, and then
click OK.

Note:

The cursor changes to No-Symbol &) until you select a markup tool.

5. On the ECAD Markup toolbar, select Manhattan Measurement [J-]].

6. Move the cursor until you notice the snap-to marker on the top of the trace, then click.

7. Move the cursor until you notice the snap-to marker on the bottom of the trace, then click.

The Manhattan distance between two snap-to markers is the sum of the X and Y measurements. In
this example, the Manhattan length is 0.35".
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8. To measure the distance between these same two trace points using Routed Measurement, follow
steps 1 to 6 above. On the ECAD Markup toolbar, select Routed Measurement .

The Routed distance between two snap-to markers is the sum of the distance traced along its path.
In this example, the distance is 0.35".

Note:

The length measured between the same two snap-to markers may not always be equal.

Work with layers
In this activity, you will:

* Learn the important role layers play when you work with ECAD designs. This includes displaying and
hiding layers and changing layer colors.

1. Open demo.xsch.
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=5 G Laver Tree [Demo.xsch)
|- FFL[1] Component Hame
I 'L[2] Companent

I [ L[3] Component Center
I [ L[4] Pin

I [ L[5] Pin Mumber

I & L[E] Pin Mame

- [ L[7] GHD PO

- [ L[8] GMD/POMW Text

L LI MET

- R L[10] MET MaME

L FFL[11] Bus

- [ L[12] Bus Name

I [ L[13] Connector

|- [ L[14] Connector Hame
- [ L[15] Sheet Reference
- FFL[1E] Ref Mame

- [ L[17] Outline:

L FL[18] Outline Text

2. Inthe ECAD Layers view, clear the check boxes of all layers.

This creates an empty ECAD document, which is a good starting point to understanding layers.

EFES [T Layer Tree [Demo.xsch)
- ] L[1] Component Name
- ] L[2] Camnponent

- [ L[3] Camponent Center
- I L[4] Pin

- 1 L[5] Pin Murnber

- ] LIE] Pin Mame

- 1 L[7] GHD /PO

|- 1 L[] GHDAPOM Text

- L9 HET

- T L[10] MET MAME

- L[11] Bus

- I L[12] Bus Name

|- 1 L[13] Conrmectar

|- 1 L[14] Conmectar Mame
|- [ L[15] Sheet Reference
- [ L[16] Ref Mame

- 1 L[17] Outlire

L 1 L[18] Outlire Text

3. Select L[17] Outline.
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SRS [ Layer Tree [Demo.xsch)
[ L[1] Commpaorent Mame
- [ L[2] Cornpanent

- [ L[3] Component Center
[ L[4] Pin

- 1 L[5] Pir Nurnber

- 1 L[B] Pir Narne

] L[7] GND PO

- [ L[8] GMD PO Test
L@ NET

I L[10] MET MAME

- L[11] Bus

[ L[12] Buzs Name

- [ L[13] Conmectar

- [ L[14] Conmectar M ame
- [ L[15] Sheet Reference
[ L[16] Ref Name

[ L[17] Outline

L [ L[18] Outling Text

4. Change the L[17] Outline layer color from blue to red.
a. Onthe ECAD Base toolbar, select Layer Color |E|

b.  Highlight L[17] Outline.
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?g‘g Layer Color

Layer Name Layer Visibility ~ Layer Color  #
L[1] Component Labels Top Invisible [
L[2] Component Centers Top Invisible [
L[3] Pin Centers Top Invisible
L[4] Test Point Top Invisible [
L[5] References Top Invisible [
L[6] COMMONCOPPER Invisible [
L[7] COPPERTOP Invisible [
L[8] COPPERBOTTOM Invisible [
L[o] L2 Invisible [
L[10] L5 Invisible [
L[11] L3 Invisible [
L[12] L4 Invisible [
L[13] BOARD_CONTOUR Invisible I
L[14] WORK_CONTOUR Invisible [
L[15] OUTLIN_27 Invisible [
L[16] OUTLIN_3002 Invisible [
oo veve ]
L[18] OUTLIN_4000 Invisible [
L[19] UNDECLARED_UNKNOWN Invisible [
11201 S8 Trwicihla I
< >
[«] Apply visibility changes to markup layers Ty

h

Visible [ Invisible
Color:

_|T

Default Colors

Apply

c. From the Color section, select red.

=B [ Layer Tree [Dema. xsch)
L[] Component Mamne

- I L[2] Component
I [ L[3] Component Certer
L CIL[4] Pin

- 1 L[5] Pin Murnber
I I L[E] Pin Mame
L O L[7] GND/POW _
L I L[2] GND /PO Test
L D@ NET

L CIL[10] MET MAME

L O] Bus

I L[12] Buz Name

[ L[13] Conmectar

- I L[14] Conmector N amne
- [ L[15] Sheet R eference
- CIL1E] Ref Mame

L [L[17] Outline

L I L[128] Outlive Text

5. Change the layer color for L[17] Outline back to blue.
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6.

Cross probe a schematic and PCB _

Continue to experiment by selecting and clearing layers.

Note:

To reset the visibility state of your ECAD document, right-click in the ECAD Layers view, and
then select Reset Visibility State.

Cross probe a schematic and PCB

In this activity, you will:

* Learn how to cross probe between a PCB and its associated schematic design.

1.

3.

Open both demonstration files — demo.xsch and demo.XFATF.

On the ECAD Base toolbar, select Cross Probe .

In this example, the PCB and schematic files are displayed side-by-side so that you can select ECAD
components in the Assembly view.

RE

EFEHS Demo [Dema.XFATF]

Parel
H Circuits
F_ Parel lkemnz
T Part Data
7 Demo

F¥iShapes
i=Demo

2 Demo. XFATF [2)B)[X) 21 Demo.xsck

Note:

Notice that Demo.XFATF has focus in this example, and the component structure in the
Assembly view is associated with Demo.XFATF. Change focus to Demo.xsch and the
Assembly view changes to this file.

Set focus on Demo.xsch and highlight R7 in the Components section in the Assembly view.
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B oo oo

EE =10/ x| =10/ ]

=+ EHS presviewbus(dema).sch (D et
5 TF Components

FIEC14

FIECIS

FIECa

FIEM

F{Fa

- TFR2 . -

-TERS

[ O —

FTELT-A

-TFUBEE

-TEUB-C

-TEUBD

- TFUBE

- TFEUBEF

FIEUT?

LIEM

= [y Mets —

L1 $413687 ___=

W $$$3116 ‘ ===k

- [0 $$37634 =

- [ $$37635

Note:

Notice the component R7 is displayed on both the PCB and schematic design.

Try it yourself

Find all common components using Navigate through each component listed in the Assembly
Cross Probe. view in this example.

Hint: There are six common components associated with
these two ECAD documents.

Create DFx custom rules

In this activity, you will:

* Learn how to create a custom rule file for Design for Assembly testing. This activity includes working
with the DFx rules editor to modify the value of a rule used in a custom test.

1. Open demo.xfatf.
2. On the ECAD DFx toolbar, click Open Rules File .
3. Inthe Open Rules dialog box, select a rules file and then click Open.

4. On the ECAD DFx toolbar, click Edit Rules File to open the DFx Rule Set Editor [{Z].
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Create DFx custom rules _

"4 DFx Rule Set Editor »

L T IR
SRLd ECAD_DFxBaseRules| ~

= Preferences
= 7 DFA
= & E Panel Clearance Rules
. Reflow Comp. To Rail Edges Clearance
.. Wave Comp. To Rail Edges Clearance
.. All Comp. To Rail Edges Clearance
= #E Panel Feature Rules
.. Panel Dimensions
= &L Panel Fiducial Rules
. Fiducial Clearance To Panel Edge: leading/trailing
[ .\ Fiducial Clearance To Panel Edge: front/rear
= @ °E Circuit Edge Rules
.. Min. Comp. Clearance To Board Outline

5. Create a custom demo_test rule.
a. Clear Panel Clearance Rules, Panel Feature Rules, and Circuit Edge Rules.
b. Double-click Fiducial Clearance To Panel Edge: leading/trailing.

c.  (Optional) In the Description section, review the definition of this rule and in the Parameters
section, review its current value.
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" Fiducial Clearance To Panel Edge: leading/trailing

Priorities Parameters
- C I N I
2020

[Ed Min. lead. [/ trail.: 0.220000 inch

Severity level:

(@) violation () warning

Description:

This rule calculates the distance of
circuit fiducials to the edges of the
circuit. The distance values are
compared against the minimum distance
requirements. This rule is used for
panelization.

The minimum clearance for leading/trailing.

oK Cancel
d. Double-click Min. lead. / Trail.: 0.220000 inch.
e. Change the value of this rule in the Edit dialog box.
4 Edit >
Value:
b.220000

oK

Cancel

6. In the DFx Rules Editor dialog box, click Save.
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7.

8.

Create DFx custom rules _

"4 DFx Rule Set Editor

a8 |3z

In the Save Rule Set as Template dialog box, enter the name of your custom rule file.

"4 Save Rule Set as Template

Rule set file

pet

dermo_test.xrul

Tip

Click OK to overwrite the current rules file or
change the file name to create a new one.

OK

Cancel

To review your new rule, do the following:

a.

b.

C.

d.

On the ECAD DFx toolbar, click Open Rules File [(¥].
Select demo_test.xrul from the list and then click Open.

On the ECAD DFx toolbar, click Edit Rules File .

Use the DFx Rule Set Editor dialog box to review the new rules in your custom rules file.
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" DFx Rule Set Editor

X
W F| e |22 W

SR demo_test ~
& Preferences
= °E DFA

= M *E Panel Clearance Rules

[ " Reflow Comp. To Rail Edges Clearance
[ "% Wave Comp. To Rail Edges Clearance

[ ", All Comp. To Rail Edges Clearance
= [0 & Panel Feature Rules

[ .. Panel Dimensions
= [0 “E Panel Fiducial Rules

[ ", Fiducial Clearance To Panel Edge: leading/trailing
[ .\ Fiducial Clearance To Panel Edge: front/rear
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