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Introduction

Many designs today require signals to be shielded. This can be on a net by net basis where the net is surrounded
by an array of vias connected to a ground plane below, or the board profile may well have an array of grounding
vias surrounding the complete profile to improve EMC performance. On a more general example, if the design is
using multiple power and ground planes, designers require the ability to “stitch” the planes together using via
arrays. Although some of these basic functions are available using an OrCAD PCB Designer Standard License
(stitching vias) the other more advanced operations require the OrCAD PCB Designer Professional license.

“Stitching” Vias.

To add stitching vias using an OrCAD PCB Designer Standard license use Route > Add Connect, go to the location
for the first via and double click the left mouse button (or right click > Add Via), This action adds a single via. It is
important to note using this process to ensure that the actual via required is defined in Constraint Manager and
that the active plane for connection (in this example GND) is the first layer visible. The net the via is connected to
is the first plane found in the stackup so if you have a VCC plane on layer 2 the via added is connected to VCC. To
alter this mode just display the layers you wish to connect from and that will be the default net used. There are
many other ways to control this function and also please remember that this example is for a through via across
all layers. Should your vias be defined as blind / buried you may need to define which via and layer you wish to
connect from / to.

To create an array of stitching vias use the Edit > Copy command, once invoked (and the object you wish to copy
is selected) look at the Options fold out menu for further settings:-

Visbiity  Find  View  Design Workflow  Options You have options for a Rectangular or Polar Array, then Qty X and Y,
Options -7 X . . . . .
N spacing between vias and array direction and angle. For this example the
aty Spading Order copy options have been defined as shown. Please ensure that the Retain
LE . ight ~ . . . . .
v : ijz :w: = net of vias checkbox is checked, this ensures that any vias copied use the
Rotation angle: 30,000 v same net as the source via.

[ Retain net of vias

S Once the settings are defined pick the source via and a new via is

attached to the mouse, pick the location and the array of vias (in this case 25 vias) are added.
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Via Arrays

For users using an OrCAD PCB Designer Professional or an Allegro PCB Designer license and above there is a menu
command Place > Via Arrays. The Options pane changes and allows you to define the type of via array you
require.

Via Array

To create a Matrix array use Place > Via Array, then look at the options pane.

View  Design Workflow = Options | Fnd  Visbiity — Qnce via array parameters are defined, you can place, update, and delete
QOptions - . . . . .
different array types by selecting relevant dynamic controls, available in the

General options: Options pane. The command also provides options to enable the preview
@ Place O Delete O Update . . . . Y]

[] Enable DRC check mode while adding or updating a via array. Modifying any array parameter
Enable previen or changing the cursor location, changes the preview dynamically. Hence

[] Enable extending dine

[] Enable arigin paint
Via definition:

Via padstack/structure: . . . .
[Via-0_5-0_2 <] You can add both vias or structures using the same command and in various
angle: [0.000 | [Absolute | patterns to the designs. A graphical view of each via array pattern is

Thermal relief type: . . . .

[Fllcontact 7] displayed in the Options pane. Swapping between the array types toggles all
Array parameters: appropriate settings and graphics.

Type:
You can place arrays around the following objects. Depending on the array
@ %) @ ’ > type, the Find filter enables the valid objects:- Pins, Vias, Clines, Cline
— C A
[

providing more control to adjust the settings before actually placing a via
array.

Segments, Symbols and Shapes.

® ® O) ® O Placing a group of vias on a dynamic shape have the following limitations:
e You can only use an etch/conductor shape.

Via to object gap (A): 1.000
Via to via offset (B): 1.000 e The tool ignores void boundaries.
Max Via displacement: £.000 e Vias do not generate if the etch/conductor pad is partially outside
Row count: 1
Row to row offset (C): 1.000 the Shape'
[ staggered vias e DRCrules control all types of via arrays, and any vias in the array do

not generate if they cause DRC errors.

You can insert a group of vias in an empty area of a specified region in a matrix pattern or around a shape as a
boundary. The command provides following array types to add:

Boundary Arrays
Single Sided — Adds an array along one side of one or more selected object

Both Sides — Adds an array on both sides of one or more selected objects

Centered — Adds an array centered on one or more selected objects

Between — Adds an array between all selected objects that are parallel to each other
Surrounding — Adds an array surrounding the selected objects

Radial — Adds a circular pattern of vias or structures around one or more selected objects
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Via Arrays

Matrix Arrays

Across Board — A matrix of vias or structures is added filling the board outline

Across Shape — Matrices are added filling one or more selected shapes

Across Windowed Area — A matrix of vias or structures is added to a windowed area

Via Array Examples

Adding a via or structure array in the design can be done by selecting the Place > Via Array command and then set
the array type in the Options pane. You can add, modify and delete different types of arrays without exiting the
command. When you place a via array within a given area, auto voids are produced. If you do not want to place
vias at the same position or in an overlapped position, turn the Same net DRC on.

Single Side

Select a cline or shape to place via array on one side.

Both Sides

Array paramelers:

Type: | Single side

® _ @
®B® @
Via to object gap (A): 20.00
Via to via offset (B): 20.00
Max Via displacement: 0.00
Row count: 1
Row to row offset (C): 50.00

|_| staggered vias

Via arrays can be added to both sides of a selected cline or shape objects. An array is not added if enough space is

not available on any of the sides of the object.

Array parameters:

Type: ;‘soth sides

_® @&

® ® @

K i > C 1 A

S =
®» ©® @
@ 8.

Via to object gap (A): 20.00
Via to via offset (8): 20.00
Max Via displacement: 0.00
Row count:
Row to row offset (C): 50.00

f— Staggered vias
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Via Arrays

Surroundings

When the array type is set to Surrounding, the vias are placed along the external boundary of the shape according
to the offset value you specify. The Via to Object gap determines the perpendicular distance between vias in the
outermost ring and the shape boundary. The offset values defines the spacing between two adjacent vias in
vertical and horizontal directions to determine the number of vias.

Array parameters:

Type: | Surrounding

@ .
Via to cbject gap (A): {20.00
Via to via offset (B): 20.00
Max Via displacement: |0.C0
Row count: 1
Row to row offset (C): _50.00

[ ] staggered vias

Radial
A radial via array places the vias or structures in one or more rings around a pin or via. The Radius defines the
distance from the centre of the object to the centre of a via on the via ring.

Array parameters:

Type: | Radial

//‘

B

‘ -
Angle (B): |20.00 |
Max Via displacement:
Row count: |1 |
Radius (A): |80.00 ]

[] staggered vias
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Via Arrays

Across board
Set the array type and click anywhere in the canvas. Via arrays are placed inside the board outline.

Array parameters:

Typa: |Across board ]

.

® ® @

Horizontal offset (B): 20.00
Max Via displacement: 0.00
Row count:
= Vertical offset (C): 80.00
Cwmalnal e : : — g e | | staggered vias

Across Shape

Select any shape and click anywhere in the design canvas to place the via arrays.

ArTay parameters:

Type: | Across shape \

® ® @

Horizontal offsat (B): 20.00

Max Via displacement: 10.00 |
Rov ount 1

Vertical offset (C): }80.00 |
[] staggered vias
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Via Arrays

Across windowed area

Click anywhere in the design canvas, drag the mouse to create a window.

Updating and Deleting a Via Array

Array parameters:

Type: | Across windowed area

|: ., .‘ g “6|
B C
[ .: { é } =X -’|

(®) ., @)

At el )
Horizontal offset (B): ’20.00
Max Via displacement: ’C.OG
Vertical offset (C): |50.00

F Staggered vias

To update or delete a via array, enable update or delete mode in the General Options. Change the settings and

select the object or array. You can see the preview of the updated via array if the Enable Preview option is

checked. Clicking in the design canvas confirms the update or delete action. You can see the number of vias

added or deleted in the command window.
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NOTICE OF DISCLAIMER: Parallel Systems is providing this design, code, or information "as is." By providing the design, code, or information as one possible
implementation of this feature, application, or standard, Parallel Systems makes no representation that this implementation is free from any claims of
infringement. You are responsible for obtaining any rights you may require for your implementation. Parallel Systems expressly disclaims any warranty
whatsoever with respect to the adequacy of the implementation, including but not limited to any warranties or representations that this implementation is free
from claims of infringement and any implied warranties of merchantability or fitness for a particular purpose.
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