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Chapter 1. Micro-via Technology

Feature Summary

The features described bel ow are available in the Advanced Technology suite and are available as a
cost option.

The Micro-via and Layer Span features enable advanced support for Micro-vias, layer spans,
composite vias for stacked Micro-vias and Board/Area spans including Cutouts.

To use Micro-vias or Board/Areas on layer spans, there is an order in which items must be created to
enabl e subsequent processes.

Micro-vias

For Micro-vias to be created, the individual facets must be created in the correct order and certain
information defined.

Mainly, you must have two suitable layers defined that have Can Have Associated L ayer s enabled
and the same facing directions (Top Facing, Bottom Facing etc.). Once inthe Layer Spansdialog,
this will now produce the correct type of layer span when created.

Micro-via Layer ‘Facing’ Switch

The Top or Bottom Facing switch in the Layers diaog (Technology, L ayers) with Can Have
Associated L ayer s checked, is used to define aMicro-vialayer. For aVia Span to beaMicro-via
type, it must have two ‘same’ facing sides. So for example, L2 and L3 must both be defined as facing
the same way (Top or Bottom Facing). These must be defined before it can be considered asaMicro-
viawhen creating your Layer Spans.

Name: |L2 | Electrical Details:
Usged: Routing Bias:  |Mone i
Class: |E|ectrica| v|

Layer Association:

Construction Details:
[ Can Have Associated Layers

Material: |C0|:||Jer Fail - Usually Plotted
@ Top Facing Sile: Ilnner—vl r———— In Layer Stack Preview
() Bottomn Facing (Mimor Components) [+ Thickness: Suppress Lnconnected Lands:
[ e Nome Componerss [ Alow Buried Companents Embedding: [JonPads [JOn Vias

When using Micro-vias, the‘Facing’ direction must aso be defined if the layer isto be used as a Stop
layer inthe layer span definition, Stop pads are described a bit further on.

Layer Spans

For Micro-vias, once at least two layers have been defined using the same Facing switch, then the
Layer Span can be created. Layer Spans are defined in the Layer Spans dialog from within the

Technology. It is from here you can define layer spansto use for Vias, Micro-vias, Board Outlines,
Areas and Components.
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A layer span becomes a Micr o-via type by having the same Facing side on its Top and bottom
Layersaswe said already. To use a micro-via technology you should define the span between same
facing layers.

Name | From Layer| To Layer Type
[ «<Through Hole= =Top Side= <Bottom Side= | Through Hole
Y¥(T-L2 =Top Side= =Layer 2= Micro-via - top facing
% | L2 - Core Top =Die Top Cor | <Layer 2= Micro-via - top facing
" | Core Top - Core Bottom : <Die Top Cor | <Die Bot Core=: Buried
% | Core Bottom - L3 =Layer 3= =Die Bot Core=: Micro-via - bottom facing
| L3 - Bottom =Layer 3= <Bottom Side= : Micro-via - bottom facing

Layer Spans are created as you would normally using the Layer Span option from the Technology
dialog. When apair of layers are sd ected which have the same facing layers, the Type: is
automatically changed to aMicr o-via, this also showsthe via‘drill’ direction.

Name: |Inner 2 Die Core Top | Type: Micro-via - top facing
Used:

e
From Layer: |:L2> v|
To Layer: |:Die Core Top> w |

Composite Micro-via Layer Spans

Composite Spans are used for connecting multiple layer spanstogether. So for example, you could
span Topto L2 and L2 to L3 using two individual vias. Because Micro-vias would require these to
have the same coincident ‘drill’ points for laser or plasmadrilling, the most effective method of
moving these would be as a set moving as one unit. A composite span will alow this to happen but it
must be defined for use.

A Composite Layer Span can be defined using a combination of Micro-via and normal spans. Itis
specifically used for creating avia‘ stack’, or more correctly, aMicro-via stack. That is, a stack of
vias which together complete the span and which move together as one unit, thiswill usudly involve
a set of Micro-vias and sometimes includes a buried via

Defining the Composite Spans

To do this, you must first define each span within the composite. Once created, define the Composite
Layer Span by sdecting layers from From Layer: and To Layer: using the drop down list. If these
arelegal layers which can create a composite span. The Composite Layer Span check box will be
available.

Name: |To|:| - Core Top | | [ Composite Layer Span Type: Composite Micro-via -top facing

Used:

From Layer: |:T0|3 Sidex v|

To Layer: |=Die Core Top v|

: = Vis

The dialog will offer each possible combination of spanswhich will cover this composite overall span
(if thereis more than one, press Next to cycle through each one). You can change a composite back to
anorma span by unchecking the Composite Layer Span check box.
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Once you have a composite span defined, you must then define the Pad Style (this will be your via)
to use on each viain the stack. Only nets which have composite styles defined inthe Net Styles
dialog can use the composite span to create stacked vias.

Defining a Composite Via Span in Net Styles

TouseaMicro-vialayer span or Composite layer span, you will require an entry in the Net Styles
for a net within your Technology. When composite spans are used it causes a via stack to be added
rather than asingle via, each viain the stack using the pad style defined in the net styles entry.

Attribute: |:Net Name> ~ | For Nets of Type:
Match:  [SDI v|[&] within Areas: | v
Define Default Track Styles Define Via Defaults
For Tracks:
For \ias with Layer Span: |To|3 = Die Core Top w
On Side: Ay |
or [JVias Not Allowed
On Layer: | ~ |

[ Define Via Protection: Delete f not Routed Reduce Span

Default Track Style:
aul Track Syle: Define Default Via Style
Name: |Signal (] V|
Layer Span Via Style
Width: 01524 Top = Inner 2 Wia 400 120
Inner 2 = Die Core Top Die Pad
Altemate Track Style:

Name: | Signal (6) | I |

Width: 0.1524
Fatten/Neck Min Length:

Using Composite Layer Spans

Composite via stacks can be added using I nsert Via, or added automatically by changing layers of
tracks. If using Insert Via, then the same restrictions to the function will apply as when using I nsert
Multiple e.g. no finish markers, test point or design clearance etc.

Selecting aviaselects dl the viasin that stack, and the status bar informs you of this and the layersit
spans.

&l Vias In Composite Layer Span: Top - Inner 2 Met: $$$0014

Thisis so the stack can be moved as one, but the individua vias in the stack can still be selected using
the Select Next option. Once a via has been moved away from the rest in the stack, the stack isno
longer complete and will not be selected as one item (as a composite).

Composite span stacks can be shown inthe Layer Stack Preview, and inthe 3D Viewer.

Stacked and Tapered Micro-vias

By defining aL ayer Span between two same facing layers, vias using this span are defined as a
Micro-via. To add extra detail to your Micro-vias, you can define the via (in Pad Styles) as having an
Entry Pad and/or Stop Pad.
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Entry Pads and Stop Pads

There aretwo special Pad Style exceptions (defined in the Technology) for Micro-via Entry Pad
and Micro-via Stop Pad. These define the pad sizes used on the entry and stop layers when the style
isused for aMicro-via (unless thereis an explicit exception for that layer, which will be used
instead). These provide a smple method of defining specific Entry and Stop pad sizes, they are not
mandatory for Micro-vias.

This pad definition is used for creating ‘tapered’ Micro-vias, wherethe Entry and Stop pads are
different diameters to match the ‘taper’ effect caused by the laser drilling.

=W=

A Micro-via showing a tapered hole

It isalso possible to create a set of ‘ stacked’ Micro-vias using a Composite Layer Span. Without
Stop pads, the laser will simply ‘cut’ to a depth or until it reaches a Stop pad. Multiple ‘tapered’ via
spans are also possible using Composite Layer Spans using different Via Pad Styles.

=S
— pa S

Two examples of Stacked Micro-vias (Composite)

Creating Entry and Stop Pads

P Tocreateentry and stop pads

1. Inthe Technology and from within Pad Styles, use the By Layer option for a selected pad.
Select the pad that requires the entry and stop pad definition.

2. For Type: sdect Micro-via Entry from the drop down list.
3. TheLayer: box will now be greyed out as un-selectable.

4. Typeavauefor Width: if it needs to be different to the default stack value and then press OK to
exit and save the exception.

Name: Shape:

[via 200 120 | Tpe: |Round "
Used: [] Width

Exception Type: 0.4000

[Micro-via Entry Pad] v

By r

Laye
Spacing Shape
Mieroia Erty Pad COffset:  |0.0000 0.0000
Micro-via Stop Pad

5. Normally, you would a so do the same for the Stop Pad so the laser knows where to enter and
whereto stop drilling, although thisisn’t mandatory for some processes.
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6. The Stop pad is displayed as a solid pad even though the default pad stack is defined with adrill
hole. The Entry pad is displayed with adrill hole shown (thisis controlled on the Layer Class

settings).
7. ThePad Style entry for that pad would then look like this for example (shown for Via 400 120):
| Via (l&Dl} Round 1.5240 0.8128 []
v | Wia 400 120 = Round 0.4000 0.1200 Z
<Micro-via Entry Pad> Round | 0.4000
<Micro-via Stop Pad= Round | 0.3000
Y | Via 500 Round 0.5000 0.2000
Name: Shape: Dill:
Used: Width:  |0.4000 Width; |0.1200
For Use By: R e

[ Through Haole Pads
[ Surface Mourt Pads
[vias

Micro-vias

Outputs for drilling Micro-vias

ofee

Inner Diameter: |0.0000
Offset:  |0.0000 0.0000
Rotation:

Plated Through:

Micro-vias are ‘drilled’ (using alaser or plasma‘drilling’ machine), an output is exported from
Pulsonix using the standard Excellon NC Drill format. Specia customised reports can be generated
using the Report Maker option on the Outputs menu if required. All pad styles on any layers and
the drill position can be output if required, there are specid Report Maker commands to allow this.
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Chapter 2. Flexi-rigid Board Technology

Feature Summary

In Pulsonix, aflexi-rigid board setup is a combination of rigid and flexi boards. The flexi board is
achieved by placing a different board outline on alayer span, that spans a subset of layers of therigid
board structure, representing the top and bottom flexi layers of the design. Where the flexi board
outlineis outside of the main board outlines, this represents the exposed flexi portion of the design.

Both board outlines and board area cutouts can be assigned alayer span to support this.

Through Hole and Surface M ounted components can be placed onto exposed flex board outer layers.
Thisis done by changing their layer to the inner layer that they will sit on. To be able to move the
component onto an inner layer span, you must create asuitable Layer Span.

Board Spans

Defining Layers

Inner layers used for the outer sides of flexi boards are defined as normal layers with no
specia requirements other thanif the flex isto contain components on that side. If they are,
they must have the Allow Normal Components check box selected. This rule appliesif you
intend placing both Through Hole and Surface Mounted components.

Mame: |F| Top | Electrical Details:
Used: Routing Bias: |None ~ |
Class: |F| ~ | Power Flane Met:
e Py Coper Lo
Layer Association:

Construction Details:

Can Have Associated Layers Material- | » | Usually Plotted
i ide: v B ’ In Layer Stack Preview
@ Top Faong Side: e
ing (Vi ] Thickness:
(O Bottom Facing (Mimor Components) [ Thickness: |0.0150 Suppress Unconnected Lands:

|:|N|ow Buried Companerts Embedding: |:| On Pads I:‘On Vias

Mlow Mommal Components
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Where a component is to be placed on aflexi layer, you should ensure that all associated layers
required for manufacturing are also defined for that inner flexi layer. For example, you may require a
Flexi Top Silkscreen, Fexi Top Assembly and Flexi Top Documentation layers.

Where layer sets are required, the Can Have Associated L ayer s check box must be selected for the
‘host’ electrica layer (Flexi Top). When the associated layers are then defined, the Associated With:
drop down selection will be available. Choose the host layer to be associated with. The Side: option
will be pre-selected for you depending on your association choice.

| Inner 2 Electrical Inner X 0.032
Ground POWET TTeT POWET Hane :GND 0.00C
Flexi Top Assembly |Assembly Inner None 0.00¢
b Flexi Tep Documenta| Non-Electrical Inner None 0.00C
b Flexi Top Sikscreen |Silkscreen Inner None 0.00C
¥ | Flexi Top Flexi Inner Hone 0.01¢
" | Flexi Bottom Flexi Inner Nong 0.01
Y Flexi Bottom Silkscre | Silkscreen Inner None 0.00C
Power Electrical Inner Power Plang i+5V 0.00C
Inner 5 Electrical Inner X 0.03F
Inner 5 - shape Non-Plot Inner None 0.00C
" | Bottom Electrical Bottom A4 0.00C
Y Silkscreen Bottom | Silkscreen Bottom None 0.00C
Solder Mask Bottom |Solder Mask Bottom None 0.00C
Paste Mazk Rnttnm | Paste Maszk Rattnm Nane nnnr
Name: | Flexi Top Assembly Blectrical Details:
Used: None
Class: |Assembh.r w | Mew Class...
Type: |Non-Blectrical
Layer Association:
Construction Details:
Associated With: |<Flexi Top: w
- ! | P | Material: | w~
- New Material...

Thickness: [0.0000

Each of the associated layers can be positioned around the host layer depending on how you wish
them to be viewed in the layer stack.

Flexi Top Assembly Aszembhy
Flexi-Top Documentation Non-Electrical
Flexi-Top Sikscreen Silkscreen
Y | Flexi-Top Electrical
Flexi-Bottom Electrical
Y Flexi-Bottom Silkscreen Silkscreen

Defining Layer Spans

For anormal PCB design, you would have one board outline that is used for all layers, with aflexi-
rigid board, you would need to define a board exception. That is, aboard outline that isused on a
different span of layers. A Board on alayer span redefines the outline for that span. For example, itis
possible to define aflexi-board on an inner layer span, which overhangs the outer board outline. It is
possible to add normal components to the ‘ overhangs'. For normal boards, the board outline would
remain on <Through-board> layers.

For the creation of layers to be used for flexi boards, you need to specifically define alayer spanin
the Layer Span diaog. You will use these Layer spansto add Board Outlines, Board Area Cutouts
and Areas onto.
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In addition, to place components on aflexi layer, you must have aL ayer Span defined in your
Technology. For our example, thiswould be Flexi Layer s spanning the <Flexi Top> and <Flexi

Bottom> layers.

This means you must aready also have apair of flexi layers defined in the Layers dialog to be

Name | From Layer To Layer Type
% | «Through Hole= : <Top Side= | <Bottom Side= : Through Hole
| Flexi <Flexi-Top= | «<Flexi-Bottorm= { Buried
% | Top to Flexi top | <Top Side=  : <Flexi-Top= Micro-via - top facing
% [Topto lnner2 : <Top Side= :<lnner 2= Composite Blind from Top

spanned. In our example below, Flexi Top and Flexi Bottom.

If selecting aBoard Outline, Area or Board Outline Cutout, use Change L ayersto changetoa
Layer Span selected from the drop down ligt, alist created from thelegal Layers Spans available. The

board outline will now appear on the layer spans sel ected.

Component Spans

In addition, to place components on aflexi layer, you must have a Layer Span defined in your
Technology. For our example, thiswould be Flexi Layer s spanning the <Flexi Top> and <Flexi

Change Layer

Old Layer: |

<Through Board:

Mew Layer:

<Through Bo

<Through Board>
Flexi layers

Top to Inner2

Bottom> layers.

This means you must aready also have apair of flexi layers defined in the Layers dialog to be

Hame | From Layer To Layer Type
% | <Through Holex | <Top Side= | <Bottom Side= | Through Hole
Y [ Flexi La_}rers <Flexi7:l'u p= | «Flexi-Bottom= l_'-__!_pried |
% [ Top to Flexi Top | <Top Side= | <Flexi-Top= Micro-via - top facing
Y | Top to Inner 2 <Top Side= | <lnner 2= Micro-via - top facing

spanned. In our example below, Flexi Top and Flexi Bottom.

Flexi Top Assembly Assembly Inner None
Flexi-Top Doc i Non-Electrical Inner None
Flexi-Top Silkscreen Silkscreen Inner None
[ Flexi-Top Electrical Inner None
| Flexi-Bottom Electrical Inner None
h i Flexi-Bottom Sikscreen Silkscreen Inner None

Flexi Top Assembhy Azsembly Inner None

Flexi-Top Documentation Non-Electrical Inner None

Flexi-Top Silkscreen Silkscreen Inner None

7"#'Iexi—Tup Electrical Inner None
IV o | FlexiBottom Electrical Inner None
Flexi-Boffom Silkscreen Sikscreen Tnner Tone
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Placing Components on to Flexi Board layers

To move a component to a layer span

To move a component onto the new Layer Span required, select the component and from the context
menu, select Change Layer. Select your span choice from the drop down list.

Change Component Layer *
0ld Layer: |<T0p Sidex |
Mew Layer: |<Flexi Top: - |

Cancel

Only layer spansthat start or end on layers that can have components will be available.

A Mirror Component check box will be available to say which side of the span the component will
be placed on.

The Design Rules Check (DRC) option will check that pads, mounting holes etc. will fit the span
defined.

Mounting Holesin a PCB design can be assigned to a L ayer Span. This allows you to place
construction holesinto the flexi board without having to use avia.

Components which areto be used on any other layer span other than conventional <Through Hole>
do not need any special set up requirements but you should be aware of any supporting layers which
may or may not be subsequently required, for example Silkscreen layers. Y ou should also make
provision for any supporting or ated layers which may be required once the component is on the
new layers.

Alternative Method of producing Flexi-rigid boards using cutouts

The method of gpplying cutouts to spans also supports another methodol ogy of producing flexi-rigid
boards. Thisiswhere Board Area Cutouts are used on the flexi layers so that when the main board
outlineis profiled (milled or routed), it produces aflexi-rigid solution.

The picture below shows the PCB design in Pulsonix. Y ou can see the Board Area Cutoutson their
spanned layer and the main Boar d Outline used to create the overall design shape.
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When viewed in the 3D Viewer, the design looks like this:
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Chapter 3. Board Cavities

Feature Summary

Y ou can create cavities (a cutout) in aboard for a number of uses. For example, you may wish to use
an Open cavity, one which exposes an inner layer to the surface. This may simply be a cavity for
thermal properties or other uses. Y ou may also drop a component into this cavity, abare die whichis
connected to an outer layer using bond pads and wires, and then seal ed using a bonding material. You
may also useinternal cavitiesto create a cutout within two internal layers of the board. This may be
used for inserting a thinned die or semiconductor into. Generaly, the internal cutout wouldn’t be | eft
void without anything actudly filling it.

Using Cavities

Pulsonix allows you to create cavitiesin boards using Boar d Area Cutouts.

Board Area Cutouts are defined as cavities through the use of Layer Spansin the Technology
dialog, the same as Boar d outlines and Ar eas. Where a cavity isto be created in aboard, thisis
simply aBoard Area Cutout spanning the required layer span.

Cavities can be added directly to a design or can be added to a footprint, both use the same principles
for addition of the Board Area Cutouts.

Defining Layer Spans
A cavity must span two electrical layers. These layers are defined in the Layer s dialog of the

Technology.

Top Electrical Top Mone
Prepreg Construction MNone
Y | Layer 2 Electrical Inner Mone
Glue spots ECP L2 Glue spots ECP Inner MNone
Cavity ECP L2 Cavity ECP Inner MNone
Assembly ECP L2 Assembly ECP Inner None

% | Die Top Core ECP DIE Pads Inner Mo Tracks
Core Construction None

¥ | Die Bottom Core ECP DIE Pads Inner No Tracks
GIIE SPOE ECP L GIE EPOTE ECF TATTET TIOME
Cavity ECPL3 Cavity ECP Inner MNone
Assembly ECP L3 Assembly ECP Inner MNone
| Layer 3 Electrical Inner MNone
Prepreg 2 Construction MNone
Bottom Electrical Bottom Hone

Once suitable Layers have been created, use the Layer Span dialog inthe Technology to create a
‘pair’ of layers to span.

Name | From Layer| To Layer Type
<Through Hole= =Top Side= <Bottom Side> ; Through Hole
T-12 <Top Side> | <layer 2= Micro-via - top facing

L2 . Core Top Die Top Cor txl ayer Wicroayia - top facing

Core Top - Core Bottom | <Die Top Cor : <Die Bot Core= Buried
Core Dottom - L =Layer 3= <Die Dot Core=; Mici
L3 - Bottom =Layer 3= =Bottom Side> ;| Micro-via - bottom facing

<\ =[k|=|=
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Board Area Cutouts

Y ou can define cavities using aBoard Area Cutout. These can be created in the design using Areas
or within a Footprint. Components can be placed within cavitiesin the design (using the Advanced
Technology option). If the footprint has been created with aBoard Area Cutout, it will be sdlf-
contained with its own cavity.

Componentsin cavities are discussed below in the chapter on Embedded Components.

Once an Ar ea has been added, use Properties of the sdected areato change it usage. To be used asa
cavity, the Board Cutout check box must be selected on the Area tab.

Properties: Area - Area - B

Segment | Shape | Line Style | Area | Area Attrbutes

[ Mame [] Design Extents
Kesp In/Out
[]Copper Keep Out
Tracks Unrestricted | w 1Dril Keep Out
Vias Unrestricted | Micro-vias Unrestricted
Testpoints Unrestricted ~ w

Component Pads |Unrestricted v

Components Unrestricted ~ w

Set All Keep Out
Power Planes Board Cutout
[1Copper Pour Avoid [ Plated Cutout
[[] Power Plane Avoid Ovemde Wihin Area
[] Atemative Themal Gap O Track and Via Styles,

Class to Class Spacings

[[]Use in Footprint Rules

From the Shape tab within the Properties dialog, change the L ayer: using the drop down list to span
the layer span previously created.

Properties: Area - Shape = B

Segmert | Shape | Line Style | Area | Area Attributes

Layer: Inner 2 Inner 3 v

| Closed []Filled [ Locked

Component creation and Areas

When creating components, Areas spanning layers can be defined up-front for use when a component
isto be dropped into a cavity in the design. These are created as Areas and with the Board Cutout
check box selected. Obvioudy, the Area needsto be defined to span the appropriate layers within the
design. Y ou should be using the same Technology as your design when creating components which
will sitin cavities, using the same Technol ogy becomes more essential.

For further information about embedded components and components in cavities, please refer to the
next chapter, Embedded Component Technology.
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Placing Components into Internal Cavities

Y ou can place componentsinto internal and open cavities in the board, thisis fully discussed in the
following chapter on Embedded Components. Below is a quick summary:

P Toinsert acomponent into a cavity

1

The Layer Span sdlected must have been first defined in the Layer Span dialog of the
Technology.

Use the Change Layer option on the selected component. Thiswill only be required if the
footprint has been created for use on other layers.

Change Layer

Old Laper: Inmer 1> Inner 2

Mew Laver: | =S = |v

<Through Board>
Inner 1> Inner 2
Top to lhner 1

Y ou can only choose layers or layer sets for which the component was created.

Choose the span which the component will fit across. For example, a component might span
Layer 3to Layer 4 but sitsinside the cavity that spans these layers; a cutout in the Prepreg or
other construction layer.

The 3D Viewer picture below shows two components within a cavity within the board structure.
Additional cutouts on the right hand component illustrate a component exposed to the surface through
the use of multiple spanned layer areas.
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Chapter 4. Embedded Component Technology

Feature Summary

Pulsonix supports embedded component technology (ECT) such as printed and etched resistors,
discrete embedded capacitors, buried capacitors, spira inductors, RF components and embedded
thinned die semiconductors.

Some specialist manufacturing processes allow you to place and embed componentsin the layer stack
within the board. This technology allows much more efficient use of space, but requires additiona
featuresin the CAD system to enable this.

In a conventiona PCB design, components can only be added to the Top or Bottom sides of the board
in either through-hole or surface mounted forms. A conventiona footprint will have abody which is
placed above the surface of the board and pads which fit onto or through the board.

For some embedded components, they may not have a body like conventiona components, the
functionality of the component is built into the board. Using copper shapes and perhaps resistive or
capacitive materiads inside the layers, these make up the component itself and are created during
manufacture. There are many different types of embedded component, but they all have common
requirements to enable them to be added to adesign correctly.

With embedded components you may want to place pads and copper shapes on inner layers and create
resist or coating shapes on layers which are embedded in the board stack. When you change the layer
of such a component, you would want al the associated shapes to follow the pads. In a smilar way to
conventional technology, you can create additiona non-electrical |ayers which are associated with an
inner eectrical layer. You can aso define an inner layer to be one on which embedded components
are alowed to be placed. For embedded components to work correctly it is essential to definethe
design technology correctly before you begin to create the footprints.

If you are using embedded components, it islikely that you may also want to use Micro-vias as well.
Please refer to the previous Chapter on this subject.

Overview of the ECT Process

To use embedded components within Pulsonix you must create atechnology to support this feature:

e  Edit or create the Technology file that you wish to use. Thiswill be used for the design and to
create the footprint. It should contain suitable Layer Classes, Layers, Materials, Layer Spans,
Pad Styles (vias) and Net Styles.

e Add Layers Classes and L ayer sto support embedded component technology. For layers that
are critical to the final manufacturing process, select the Essential For M anufacturing check
box in Layers Classes dia og.

e Add Inner Electrical layers and allow Associated Layers. Also enable Allow Buried
Components for the electrical layer containing the embedded component.

e  Add non-electrical inner layers to support embedded component manufacturing and
documentation processes.

e Createlayer Spansto enable you to move your embedded component into.

e  Createyour footprint and save it using the Embedded Component check box on the Saveto
Library dialog.
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Layer Classes

Layer Classes must be properly defined when creating embedded component layers or layers which
are part of the embedded component itself, such as printed resistors or built-up capacitors.

From this dia og, the more important items to define for embedded technology are Physical Copper
Layer or Essential for Manufacturing, Areasand Board Cutouts. All other items define the
contents or appearance of that layer when used.

Name: |Die Pad Layer

Reset To Default

Used:
Layer Type:  Electrical [ Physical Copper Layer
Pad Oversize: Pad Types: Pad Condtion: Areas \isible Break Shapes Varant Components
0.0000 Component Pads Surface Mount Component Break Around Pad ems Visible In All
. . D mbol Pads Through Hole: Body Break Around Text
Absolute Size - Use Varant Style
Bond Pads Plated [Clearance E:’eak b X I:B 4
ercent of Pac Shapes At Boar
Ei:re it of Pad Free Pads Mon Plated [A Others
Mourting Holes Only f Testpoint Des Gap: |0.0000 F‘Eln(;l1 o
" ) . - esign eck tems
Min Undersized Pad: Comp Mourt Holes I:|0Lrtsit:le Board
””” - Board Cutouts Draw/Plot Appearance
;;;;;; Wi Draw Shapez in
Micromvins []Board Visible Unplated Pad Land Panel Design
Merge Cutouts Plated [ Dill Hole

Layer Classesalows build status to be available Physical Copper Layer or Essential for
M anufacturing depending on the Layer type:

Essential for Manufacturing selected — available for Non-electrical layers. If a Footprint contains
items on an Essential layer, it cannot be added to a design which does not contain a matching layer.
Thisis needed as you should not be able to add a embedded resistor that hasiits resistive materid etch
outline defined, on any layer in the design that does not dso have an associated layer for the etch
outlinetolive on.

Similarly, items on non-essential layers will not be added to a design without a matching layer, but
the Footprint itself can still be added. This can be useful for construction lines, dimensions or
alternative outlines.

Typically, associated layers required for the manufacturing process, such as restive layers for a
printed resistor would need to have this box checked. Other layers that might use this are Capacitor
Dielectric and Capacitor layers.

Physical Copper Layer check box checked. This check box is only shown if the typeis Electrical.
Most electrical layers must have this box checked as they represent a physical copper layer in the
construction of the fina board. Uncheck it if you need an electrical layer that represents something
€lse, for example an inner layer to display embedded component die pads on but not alowing
copper tracks etc.
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Layers

The dialog below shows ‘normal’ eectrical layer class usage:

Name: |E|BCT”CE| | Reset To Default

Used:

Layer Type:  Blectrical Physical Copper Layer

The dial og below shows electrica layer class usage wherethelayer only contains die pads:

Name: |Di9 Pad Layer | Reset To Defautt

Used:

Layer Type: | Electrical [ Physical Copper Layer

Areas in the Layer Class dialog

For layerswhich ‘house’ the component, these need to have the Area, Component, Body and Others
check boxes selected. Y our selection will depend on what that layer is being used for. For example,
you would select Body if the layer is being used to house the component itself. Others (placement
outlines) would be used if thislayer class aso defines the extents of how the component is placed.
Board Cutouts in the Layer Class dialog

Board Cutouts should a so be checked if this layer classesis used by the layer for embedded
components. Usually cutouts are defined as unplated for interna cavities.

The process of creating Layersand Layer Classesis usudly iterative, you may need to go round this
process a couple of timesto create afull set of layersrequired.

There are anumber of distinct layer types required to support various embedded component
technol ogies, these will be created depending on the level of technol ogy you choose.

e Resistor Coating/Materid

e Resistor Pad Resist

e  Capacitor Dielectric

e  Embedded Assembly/Glue Spot
e DiePadlayers

Layer sets

The Layersdialog grid alows the support for the addition of inner layer ‘ sets'. Pulsonix has sides
defined for Top, Bottom and I nner layer sets. Unlike conventional technology, for embedded
component technology it is normal to add inner layer setsto fully create the technology, asin printed
resistors, or embedded semi-conductors for example.

Resistor Coating Coating Inner

il Resistor Pad Resist  |Resist Inner
Y |Resistor Electrical Inner
K3 Resistor Material Resistar Inner
_F_"'lﬁoer Z Electrical | Inner
Capacitor Electrical Inner
11 Capacitar haterial Capacitar Inner
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Lo [T
| M |Layer 2 Electrical Inrer
Azzembly ECP L2 Aszembly ECP Inrer
] Cavity ECP L2 Cavity ECP Inrer
] Glue spots ECP L2 |Glue spots ECP Inrer
i |Eie e e Inner
Core Construction
' [Die Bot Core Die Pads Electrical Inner
Azzembly ECP L3 Azzembly ECP Inner
T Cavity ECP L3 Cavity ECP Inner
Editing Layers

Dark horizonta lines split the rows into groups of layers associated with the same layer set to make

them more visible.

Resistor Coating Coating Inner

il Resistor Pad Resist  |Resist Inner
Y |Resistor Electrical Inner
K3 Resistor Material Resistar Inner
Y |Inner Copper 2 Electrical Inmetr
Capacitor Electrical Inner
| Capacitar haterial Capacitar Inner

Associated Layers

For more advanced technol ogies, you may want to associate Non-Electrical layersto Inner layers. To
do this, edit the inner layer and check the Can Have Associated Layer s box. Restrictions are
imposed to what you can change based on layer type.

MName: |Die Core Top

| Blectrical Details:

Used:

Class: |Die Pad Layer

Tipe:

Layer Association:
Can Have Associated Layers

(®) Top Facing

Construction Details:

Material:

() Bottom Facing (Miror Companents) [~] Thickress: |0.0350

[ Allow Mormal Components

[ Mllow Buried Components Embedding: [Mone

Specia technol ogies such as those using Embedded Components (for example printed resistors) are
created by enabling the Can Have Associated L ayers on an Inner Electrical layer. This enables you
to associate Non-Electrical layers with that inner layer to define the manufacturing processes

required.

Theinner layer set isthe name of the inner electrical layer in angled brackets e.g. <Resistor>.

Name: | Resistor Material

| Blectrical Details:

Used:

Class: | Resistor

|

Type: |Non-Blectrical Essential For Manufacture

Layer Association:

Construction Det

Associated With: | <Resistor>

- | Material: |:

[ Thickness:
Embedding: E
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Facing Side

If you are using a Micro-via technology, you will need to enable Can Have Associated L ayers, to be
ableto defineif the layer is Top Facing or Bottom Facing. You can then define a suitable L ayer
Span. A Micro-viais aways defined between two top or bottom facing layers.

MName: |Die Core Bottom | Blectrical Details:
Used: No
Class: |Die Pad Layer v|
e
Layer Association: Construction Details:
v ;
[~ Can Have Associated Layers Materil: |:
(®) Bottom Facing (Mimor Components) [ Thickness: E
[ Allows Mormal Components Allow Buried Components Embedding: |Mone

Side: Top, Bottom or Inner

For more advanced technol ogies, you may want to associate Non-Electrical layersto Inner layers. To
do this, select the Side: using the drop down list box and check the Can Have Associated Layers
box.

Allow Normal Components and/or Allow Buried Components

Enabling the Allow Buried Components option on the Inner layer allows you to add embedded
components to that layer. The Bottom Facing check box causes components added to this layer to be
mirrored.

Y ou can mark which layer sets you can place components on by using a check box on the dectrical
layer — Allow Buried Components. For embedded components, you don't need to select the Allow
NORMAL Components check box, thisisfor flexi boards (and normal boards where they are placed
on the Top or Bottom sides), you do need to Allow Buried Components for the embedded
component layer (Die Bot Core) though. .

Construction Details — Define Embedding

The Embedding drop-down alows you to specify the direction of any embedded layers with the
layer directly above or below it. Thisis used during layer thickness calculations in Pulsonix and as a
reference for manufacturers.

Construction Details:

Usualy Plottat
Material:| - Isually Plotted
- In Layer Stack Preview

New Materal...
Thickness: |0.0350
[on- I
Mong
Dowrwards

Suppress Unconnected Lands:

imponents Embedding: [ OnPads [JOn Vias

Cancel Apply Help

The Embedding direction isn't required for all embedded component technol ogy, only those
processes such as ‘ build-up’ technology for Resistors and Capacitors. Soft layers, Prepreg for
example, are embedded into a component layer thus eliminating real thickness of the embedded
material. The embedding shows the direction the layer will use during manufacturing.
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Pad Styles

Layer Spans

Specia Pad Styles usually need to be created to support embedded components. For example, a Pad
style suitable for Micro-vias to laser drill down to embedded component layers. These can be standard
pad styles or if required, can be defined using the By Layer option if you need it tapered or an Entry
or Stop pad defined.

MName: Shape:

[Via 400 120 Type: |H0und "
Used: [] Width:

Exception Type: 0.4000

E

By Layer

Micro-via Stop Pad

The Pad Styles entry for this pad now shows that it has been defined as a Micro-via and its type
(Entry or Stop pad).

Harr I Layer Shape Wfidth tength Drill Hole Plated
MicroVia -] Round 0.400 0.120
Micro-via Stop Pad Round 0.300
OGOt RO 750 1.125 ]
Y | Round (1.4) Round 1.400 0.750 V]
W | Wia (1.25) Round 1.250 0.650 [V

Layer Spansmust be created to support inner layer components. For Buried Resistors or Capacitors,
these would be fairly standard Electrical layers with no specia layer span requirements. For
embedded semi-conductors or thinned diesthat sit in a cavity within a core layer for example, layer
spans would be required on which to embed the component. In our example below, this would be
CoreTop to Core Bottom.

Hame | From Layer To Layer Type
%" | <Through Hole= <Top Side= <Bottom Side= { Through Hole
| T-L2 <Top Side= =Layer 2= Micro-via - top facing
| L2 - Core Top =Die Top Cor | <Layer 2= Wicro-via - top facing
* | Core Top - Core Bottom : <Die Top Cor ; <Die Bot Core=; Buried |
%" | Core Bottom - L3 <Layer 3= <Die Bot Core=: Micro-via - bottom facing
%" | L3 - Bottom <Layer 3= <Bottom Side= ; Micro-via - bottom facing
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If we use the following as a sample 4 layer board with 2 layers each side of the embedded core, the
Layers dialog would look like this:

Name Associated Layer Class Side
Wires Top Wire Link Top
h i Silkscreen Top Silkscreen Top
Solder Mask Top Solder Mask Top
Paste Mask Top Paste Mask Top
Y Pin Names Non-Electrical Top
Y | Top Electrical Top
Prepreg Construction
| Layer 2 Electrical Inner
Glue Spots ECP L2 Glue Spots ECP Inner
Cavity ECP L2 Cavity ECP Inner
Aszzembly ECP L2 Aszzembly ECP Inner
Y | Die Core Top Die Pad Layer Inner
Core Construction
' | Die Core Bottom Die Pad Layer Inner
Glue Spots ECP L3 Glue Spots ECP Inner
Cavity ECP L3 Cavity ECP Inner
Aszzembly ECP L3 Aszzembly ECP Inner
| Layer 3 Electrical Inner
Prepreg 2 Construction
" | Bottom Electrical Bottom
Silkscreen Bottom Silkscreen Bottom
Solder Mask Bottom Solder Mask Bottom
Paste Mask Bottom Paste Mask Bottom
Wires Bottom Wire Link Bottom
h i Pin Names (Bottom) Non-Electrical Bottom
Construction Lines Documentation
Diocumentation Documentation

Additional layer spans would be created for the following, you would use your own layer names and
span names obviously:

e SpanTop SidetoBottom Side for 'normal’ vias, by default this will be <Through Hole>
created for you by Pulsonix.

e A spanisneeded between Die Core Top and Die Cor e Bottom (to span the cavity), thiswill be
marked as Buried

e SpanToptoLayer 2asMicro-via
e SpanlLayer 2toDie Core Top asMicro-via
e  SpanDie CoreBottom to Layer 3asMicro-via
e  SpanLayer 3toBottom asMicro-via
If you require additional drill spans, these can also be added. For example Composite layer spans are
added by combining existing suitable layer spans.
Footprints for Embedded components

Following the successful creation of your Technology file, you can build the footprint using thisfile.
It isimportant for embedded components to keep the Technology file used for the footprint in-sync
with the master Technology file created. If you failed to create the correct layersin the footprint for
example, your embedded footprint wouldn't load into the PCB design.

Areas as Board Cutouts

During footprint creation, we suggest adding the Cutout Area for the cavity into the footprint. It
needs to be an Area defined as Board Cutout in the Properties.
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L] Properties: Area - Area = B

Segment | Shape | Line Style | A28 | Area Attributes

[ Name: [] Design Extents
Keep In/Out

[]Copper Keep Out
Tracks Unrestricted v [ 0ril Keep Out
\ias Unrestricted ~ w
Testpoints Unrestricted ~ w

Component Pads |Unrestricted  w

Components Unrestricted ~ w

Set All Keep Out
Power Planes Board Cutout
[ Copper Pour Avoid [] Plated Cutout
[[] Power Plane Avoid Ovemide Within Area
[[] Atemative Thermal Gap O Track and Via Styles.

(Class to Class Spacings

[ Use in Foctprint Rules

The Area body of the component should live on the bottom layer of the layer span defined for the
embedded component, in our example Die Bot Cor g, this being spanned with Die Top Core.

L] Properties: Area - Shape = B
Segment | Shape | Line Style | Area | Area Attributes

Layer: Die Core Top » Die Core Bottom W
V| Closed [ Filled i
Hatched

Cross Hatched

The Layer Span being defined like this:

Hame | From Layer To Layer Type
%" | <Through Hole= <Top Side= <Bottom Side= { Through Hole
| T-L2 <Top Side= =Layer 2= Micro-via - top facing
Y| L2 - Core Top =Die Top Cor | <Layer 2= Wicro-via - top facing
" | Core Top - Core Bottom : <Die Top Cor : <Die Bot Core=; Buried |
%" | Core Bottom - L3 <Layer 3= <Die Bot Core=: Micro-via - bottom facing
%" | L3 - Bottom <Layer 3= <Bottom Side= ; Micro-via - bottom facing

Adding pads/vias and areas/shapes onto layer spans

Pads for embedded components should be ‘layered’ and not Through Hole. During the footprint
creation, add pads to the required layer.

Save To Library

Footprint must be saved as an Embedded Component using the check box provided. A component
should be created for this footprint but there is nothing specia about the component definition itself.
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Save To Library
Library:  [ECT.pil [in "C:\Users\by MAIN"] v
Mame: Embeeded Cancel

Embedded Companent

[ Create a new part using this footprink

Component Vias

Y ou can add Component Viasto the footprint. The Layer Span can be changed to one selected from
the technol ogy file, this could be between an inner layer and the die pads layer. A suitable Pad Style
for the via should also be selected to connect the inner layer to the die pad. Co

Properties: Component Via - Component Via = =

Compaonent Via | Component Via Attributes

Position: 104.400 113400 [ Locked
Angle: 0.0
Layer Span: | BT NAREE v
.
Pad Style: | Core Bot - L3
Name: Core Top - Core Bot
- Inner 1= Inner 2
Width: Inner 2 = Inner 3
= L2 - Core Top
Length: | L3-Bot
Lengt T2
Plated
Power Plane Connection: | Default w

Mo Spacing Emrors Within Footprint

During creation, using the Properties for the via, these can be defined using the flag No spacing
check within footprint set so that they can join two pads without any DRC errors when checked (for
a embedded resistor viafor example).

Inserting Embedded Components

When adding an embedded component to adesign, it will try to place the device on the top most layer
used in the footprint. An embedded component in a PCB design will show its layer on the status bar.
If the layersit was defined on do not exist in the design, it will be placed on the top most layer set that
contains al the essential layers used in it. However, it is better to use the same Technology file for
the design and the footprint to avoid layer mismatches.

The process for changing layers of a component is the same for both ‘layer mounted’ and embedded
components, except that layered components use a specific layer to live on whereas embedded
components are inserted into alayer span containing the cavity.

Using Change Layer

Y ou can select an embedded component and use the Change Layer option from the context menu or
by pressing the default L key, to set itslayer or Layer Span inthe design. The Mirror option will not
be available as amirror is automatically performed when changing layers to alayer that is marked as
an opposite Facing side, Bottom Facing for example.
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Mame: |Die Core Bottom

Electrical Details:

Used:

No

Class: |Die Pad Layer

Ty

Layer Association;
Can Have Associated Layers

(") Top Facing
(®) Bottorn Facing (Mimor Components)

[ Mllow Nomal Components

Allow Buried Components

Construction Details:

Material:

Thickness: E

Embedding: |None

Side: |lnner -

Y ou cannot change an embedded component to alayer set that does not have an associ ated essentia
layer to placeits critical items on. Copper and Pads are assumed to be essential.

Net Styles

Generally speaking, the advanced technol
definitions for use in the design.

ogies will tend to use Net Stylesto define viaand Micro-via

Net Styles appears as anet option on the Technology dialog. Thiswill alow you to set up your

Micro-vias for net items.

Track Styles Via Styles
Attribute Name "\:a:c“ -r et Area| Track | Track Def. = FatiNeck | Via > Via
e ype Side Layer Track LTS Min Len | Span COERE Protected
<Net Class Name= Ground Power (25) Power (25) | <Default= Via (50)
<Net Class Name>  :Power Power (25} Power (25) ; <Default= ia (50)
<Net Name> H HE* Signal (6)  Signal (8) : <Default= Micro-Via 4
<Met Class Mame=  :Signal Signal (12) Signal (8) : <Default= Via (40)
<Met Clags Mame= W'+ Power (25} Power (25) : <Default= Via (80)
<Net Class Name= V- Power (25} Power (25) : <Default= Via (B0}
<Net Class Name>  :GND Power (50} Power (25) | <Default= ia (B0)
<Net Class Name>= PAIR Signal (4) Signal (4) <Default= Wia (18)
<Net Name= HSE* Signal 0.15, Signal 0.150; <Default= Via 500
<Net Class Name=  1WCCO Signal (8) |Signal (8) | <Default= Via (41)
fttrbute:  [<Net Name> ~]  For Nets of Type
Match:  [HS® V][ it Aroas: v

Define Default Track Styles
For Tracks:

Define \ia Defautts

|v|

For Vias with Layer Span: |<Amy>

On Side: |:Any>

[ vias Not Allowed

or
On Layer: |

Delete ff not Routed Reduce Span

Default Track Style:

[] Define Via Protection:

Define Defauit Via Style

Name: ‘S\gna\ (6}

Width:

Altemate Track Style:

Name:  [Micro-Via 400 120

0.4000 Dl

Name: ‘S\gna\ (6} v|
e

Fatten/Neck Min Length:

Each Net Styleis defined for a Net Item

Plated

or Attribute. You can set multiple rules per net item, these

are used for routing and they define the way the routing behaves while being added to the design. You
can define the style of atrack (that uses this net item) on a particular layer or area for example.
Likewise, you can define what Micro-vialayer span is used when changing atrack from one layer to

another.
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Using the Net Styles diaog, you can define arule for anet item. In the example below, for aVia
Span between L2 and Core Top, the Via style used will be the Micro-via style defined in the Pad

Styles diaog.
Atribute: | <MNet Namez= w | Far Mets of Type
Mach:  [HS" v Within Areas: | ~
Define Default Track Styles Define Via Defaults
For Tracks:
For Vias with Layer Span: |Inner 2 > Die Core Top ~ |
On Side: |=Any> v|
ar [ vias Mot Allowed
On Layer:
| d | [] Define Via Protection: Delete if not Routed Reduce Span
Default Track Style:
aul frae tﬂe. Define Default Via Style
MName: ‘Signal (6} ~ |
Name:  [Micro-Via 400 120 [~
Width:  |0.1524
Width: 0.4000 Shape: |Round ~
Altemate Track Style:
Name:  [Signal (6) ~ 0.4000 Dil:  [0.1200
Width:  |0.1524 Plated

Fatten/Neck Min Length

Embedded Resistors

The previous text in this section has discussed genera points about setting up your Technology file
and design to use embedded components. The following sections specifically detail how to setup
designs for use with individua types of embedded components and technol ogy.

Printed Resistor Overview

A printed resistor consists of two (or possibly more) pads, connected by resistive material. Printed
embedded resistor pads can be added, the manufacturing process can differ but the layer definitions
will be the same. Depending on the build-up manufacturing method, aresist mask or encapsulating
coating may also be required. The technology would therefore require an e ectrical layer with
associated non-€lectrical layers for the resistive materia, resist and coating shapes.

Resistive |J .
Material gl

14=22, _
||/Coat|ng

! Iy

! Iy

| |

I| I Pad \Trau:k
Resist—ll

11
Embedded Resistor Implementation
A printed resistor set would be constructed from one or more layers associated with the master layer.

Resistor Coating Coating Inner

] Resistor Pad Resist  |Resist Inner
v |Resistor Electrical Inner
T Eeszistor Material Eesjstor Inner
Y |Inner Copper 2 Electrical Inmetr
Capacitor Electrical Inner
| Capacitar haterial Capacitar Inner




Embedded Component Technology 31

If you want to place embedded resistors on an inner eectrical layer, you would first definethis layer
as one which Can Have Associated L ayers and as one which can Allow Buried Components. This
is done when creating the Technology in the L ayers dia og.

Name: |Resistor Material | Blectrical Details:
Used:
Class: |Resistor v|
Type: Essential For Manufacture
Layer Association: Construgtion Det
Associated With: |:Resistor> w |
- Material:
—
[] Thickness:
Embedding: E

The appropriate non-electrical layers would then be created, and Associate them with the master
inner layer. It would be appropriate to definethe Layer Class for these non-electrica layers as
Essential For M anufactur e, this would prevent the component from being added to electrical layers
which do not have these associated layers present.

Also, depending on the pad type chosen, printed or ceramic, you may also need to select Embedding
and the M aterial name, Thickness and direction.

Congtruction Details:

Usually Plotted

Material: |Hesist0r Coating
In Layer Stack Preview

Thickness: |0.0120

Using this Technology, a footprint can be created with the appropriate shapes. When saving the
footprint, onthe Save To Library dialog, it should be marked as an Embedded Component, this
tells the system that this footprint can be placed on inner layers.

MNew Material...

Embedded Capacitors

Discrete Embedded Capacitors

An embedded capacitor consists of two pads on two individua layers, separated using dielectric
material. One of the layers (marked as Capacitor in our example) would be specificaly used for
‘landing’ padsto one side of the capacitor. This would be isolated from the other capacitor pad with a
thin dielectric construction layer. The Capacitor and Dielectric layers would be constructed during
manufacturing using a ‘ build-up’ technique which would add no significant thickness to the Electrical
layer Inner 2. The Capacitor would be athin copper foil applied to the pad areas where the capacitor

is defined.

Top ——
Capacimrm Prepregt
Dielectric—¢ ; - — Copper foil Inner2

g 1+ FR4 Core
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The Layer swithin the Technology would look like this to accommodate the capacitor:

Top Electrical Top x Copper Foil
Prepreg Construction None Prepreg
Y | Capacitor Capacitor Inner None Copper Foil
Dieelectric Construction None Dieelectric
Y | Inner 2 Electrical Inner None Copper Foil
FR4 Construction None FR4
Inner 3 Electrical Inner None Copper Foil
Prepreg2 Construction None Prepreg
Bottom Electrical Baottom Y Copper Foil

The Layer Spans used to connect between these layers would ook something like this (other layer
spans would be included, the ones shown cover the immediate top layers):

Name | From Layer| To Layer Type
% | <Through Hole= =Top Side> <Bottom Sidex ; Through Hole
Top - Capacitor <Top Side=  <Capacitor= Micro-via - top facing
Top - Inner 2 <Top Side=  izlnner 2= Micro-via - top facing

The Capacitor layer has a number of important elements to make it function correctly; the Layer
Classis predefined with Physical Copper Layer unchecked (not selected). This layer will not be
plotted and will not alow tracks or other pads. Only the Micro-via layer span will connect to it.

Within the Layer itself, Can Have Associated Layersis selected, the layer is Top Facing and Allow
Buried Componentsis selected. Embedding for thislayer is defined as Upwards. A Thickness
would aso be defined but it doesn't affect the overal layer thickness of the Inner 2 layer.

Name: |Capac'rt0r | Electrical Details:

Used: Routing Bias: |X v|
Class: |Elec,1ric:al v|
Tipe: Prysca Coper Layer
Layer Association: Construction Details:
Can Have Associated Layers

|v | [ Usually Plotted

Material: |Copper Foil2
In Layer Stack Preview

[] Thickness: |0.0008-

(®) Top Facing Side:

() Bottom Facing (Mimor Components)

New Material...
Suppress Unconnected Lands:

[] Allow Mormal Compenents [ onPads []On Vias

[ Allow Buried Components

Embedded Capacitor Footprints

Using this Technology, a footprint can be created with the appropriate shapes. When saving the
footprint, onthe Save To Library dialog, it should be marked as an Embedded Component, this
tells the system that this footprint can be placed on inner layers.
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Planar Converter (Planar Transformer)

Planar Convertersor Planar Transfor mers are possible using the Advanced Technology option.

Pads

Copper Spirals Component Via

Thistype of component spans any number of layers in the design and may have a physical body
applied to the outer layers. However, part of the footprint consists of copper spirals which are
connected by a component Via, effectively joining the two footprint pads. Although the pads are
joined, we would want to connect them to different nets.

To connect them to different nets, ensure the Copper spirals and Component Via are not checked
when a Design Rule Check isrun. In Properties of the Component’ s footprint, select the No
Spacing Errors Within Footprint check box for the Component Via entry.

®  Properties: Component Via - Component Via - &
Componert Via | Component Via Attributes | Test | Component | Comp Attributes

Position: 154108+ | [20413.8-

broe

Layer Span: |<Through Hole>

[ Atemate Pad Style

Mame: Via (40)
Width: 40.0 Shape: |Round
Length:  |40.0 Drill: 280 Id:
| Plated
Power Plane Connection: | Default A

| Mo Spacing Emors Within Footprint

A Component Viaisa fixed part of afootprint, but unlike a pad or mounting hole, it exists on alayer
span, like anormal routing via. When defined, if this footprint is not marked as an Embedded
Component, mirroring the component would not swap the inner eectrical layers. By defining the
footprint as an Embedded Component, you can mirror the component and all the inner layers will
swap as expected.
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Embedded Semiconductors and Thinned Dies

This has been fairly well discussed above. The most important point for embedding thinned diesinto
a cavity within aboard layer isto create pseudo layers (Die Top Core and Die Bot Corein our
example), these are not plotted but they do have component padsto ‘land’ the Micro-vias onto when
laser-drilled from electrical layers. These layers are Electrical but the Physical Copper Layer check
box isleft unselected. Thelayer isthen automatically marked as No Tracks.

Name Associated Layer Class Side Bias
Wires Top Wire Link Top None
Y Silkscreen Top Silkscreen Top None
Solder Mask Top Solder Mazk Top None
Paste Mask Top Paste Mask Top None
Y Fin Names Non-Electrical Top None

¥ | Top Electrical Top X

Prepreg Construction None
Y | Layer 2 Electrical Inner None
Glue Spots ECP L2 Glue Spots ECP Inner None
Cavity ECP L2 Cavity ECP Inner None
Assembly ECP L2 Assembly ECP Inner None

" | Die Core Top Die Pad Layer Inner No Tracks
Core Construction None

% | Die Core Bottom Die Pad Layer Inner No Tracks
Glue Spots ECP L3 Glue Spots ECP Inner None
Cavity ECPL3 Cavity ECP Inner None
Agsembly ECP L3 Assembly ECP Inner None
% | Layer 3 Electrical Inner None
Prepreg 2 Construction None

" | Bottom Electrical Bottom Y

Silkscreen Bottom Silkscreen Bottom None
Solder Mask Bottom Solder Mask Bottom None
Paste Mask Bottom Paste Mask Bottom None
Wires Bottom Wire Link Bottom None
Y Pin Names (Bottom) Non-Electrical Bottom None
Construction Lines Documentation None
Documentation Documentation None

The Layer detail for the die pad layers would look likethis:

Mame: |Die Core Bottom | Electrical Details:
Used: No
Class: |Die Pad Layer v|
T
Layer Association: Construction Details:
[ Can Have Associated Layers Materal: |:
(®) Bottom Facing (Mimor Components) [ Thickness: E
[ Mllow Mormal Components [ Mlow Buried Components Embedding: | Mane

The Layer Class for thislayer would ook like this. It allows for the component Body to sit on this
layer, for an Other Areaof aBoard Cutout to dso exist on thislayer.
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Name: |Die Pad Layer

Used:
Layer Type:  Electrical
Pad Oversize:

0 nnnn

Absolute Size

Percent of Pad
Size

Min Undersized Pad:

(HLHY

Pad Types: Pad Condtion:
Component Pads Surface Mount
Doc Symbol Pads Through Hole:
Bond Pads Plated
Free Pads Mon Plated
Mourting Holes Only If Testpoint
Comp Mourt Holes Exception Only
Vias
Micro-vias [] Board Visible

Merge Cutouts

[ Physical Copper Layer

Reset To Default

Areas Visible
Component
Body
[Clearance
Others

Design

Board Cutouts
Unplated
Plated

Break Shapes
Break Around Pad

Break Around Text

Break Comp
Shapes At Board

Gap:

Draw/Plot Appearance

Pad Land
[ Drill Hole

Varant Components

ltems Visible In All
Varants

Use Varant Style

Panel
Check tems
O Qutside Board
Draw Shapes in
Panel Design

Layer Spanswould be created to connect the die layers with the other e ectrical layers. Suitable
Micro-via definitionsin the Pad Style dialog would also be created to support this.

Hame | From Layer To Layer Type
%" | <Through Hole= <Top Side= | <Bottom Side= | Through Hole
| T-L2 =Top Side=  =Layer 2= Micro-via - top facing
Y| 1L2-Core Top =Die Top Cor : =Layer 2= Micro-via - top facing
* | Core Top - Core Bottom : <Die Top Cor | <Die Bot Core=; Buried
%" | Core Bottom - L3 <Layer 3= <Die Bot Core=: Micro-via - bottom facing
%" | L3 - Bottom <Layer 3= <Bottom Side= ; Micro-via - bottom facing
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Embedded Footprints

When creating the footprint for this technology, you must also remember to include a Body Height in
the Ar ea used to define the component body. If you do not do this, your component will not be
positioned correctly when verifying the design in the 3D Viewer.

Properties: Area - Area = =

Segment | Shape | Line Style | Ar2a | Area Attibutes

[ Name: l:l [[] Design Exterts

Keep In/Out
[ Copper Keep Out
Tracks Unrestricted v [1Dril Keep Out
ias Unrestricted |  Micro-vias Unrestricted v
Testpoirts Unrestricted  w

Component Pads |Unrestricted v

Components Unrestricted | w
Set Al Keep Out

Power Planes [ Board Cutout
[ Copper Pour Avoid Plated Cutout
[ Power Plane Avaid Ovemide Within Area

Altemative Th Tc Track and Via Styles,
[] Atemative Themal Gap | Class to Class Spacings

[[] Use in Footprint Rules

Component

[ Placement Clearance
Body Body Height: | -200mm
[] Model Placement

The find layer stack would look like this:

Stacked
Drilled hale Micro-vias Micra-via

l / \ i Buried via

[\ / \_/

J S A/
— T \/ |
Adhesive Micro-vias Embedded die

Stacked in cavity
Micra-via

Copper Layer
Prepreg

Copper Fail Layer
Core

ECT
Core

Caore with cavity
Copper Fail Layer
Prepreg

*— Copper Layer

]

[T
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Chapter 5. Chip-On-Board Feature

Chip-On-Board (COB) Technology Overview

The Chip-On-Board functionaity within Pulsonix enables the support for single and multiple Chip-
On-Board (COB) technology. Chip-On-Board is the use of abare die directly onto the PCB substrate
rather than using the traditional packaging of the device. Attaching a bare die directly to the board
enables alarge space saving; traditional packaging, even the very small ones till use significantly
more ‘real estate’ than this method.

Feature Summary

Within the Pulsonix Advanced Technology option you have a set of features which enable the
creation of Chip-On-Board footprints and subsequent PCB design.

Chip-On-Board technology in Pulsonix is made up of anumber of design items:

Bond Pads and Die Pads (specific to this product option) and Wires, (wires are available generally
across the Pulsonix PCB design editor but have special properties and automatic insertion on this
option).

Bond pads are specidly defined pads. They use Pad Styles and dectrical layers defined as you would
for any other design but because of the licensing, these pad styles can be added as Bond Pads. Unlike
normal component pads, they can be moved independently of other pads in the same component in
the PCB design. Bond pads will share the same pad number as the Die pad if they are connected using
awire.

Die pads are dso specidly defined pads. They use normal Pad Styles as well but once added as Die
Pads, they appear on aWire layer. Wire layers use aspecia Layer Class of Wire. A Wirelayer is
connected to asa ‘pseudo’ eectrical layer, alayer which can only contain Wire and Die Pads. You
can connect toit but do plot its contents with the other electrical items.

Wires connect the Die Padsto the Bond Pads, often called Bond Wires. Wires are not the same as
connections in the design; they have specid properties. Wires gppear on the wirelayer aong with the
die pads. When a wire connects the die pad to the bond pad, they take the same net name. Wires are
not normally plotted but you can extract areport of the wire start and end positions for use with
automatic wire machines.

Bond Wires

Bond Pads — \

/ Die Pads
/ Component Name

N © )2

s



38 Chip-On-Board Feature

Chip-On-Board Feature Detail

e  Add bond padsusing Insert Bond Pad and add die pads using Insert Die Pad.

e For the Die and Bond pads to be connected together use a Wir e so that they have the same net
name. During I nsert Die Pad, abond pad is automatically added with a connecting wire.

e  Automatic rotation of the bond padsis possible during positioning around the shape or during
interactive moving of the bond pads.

e UsethePropertiesdidog to convert from a‘norma’ pad to aDie Pad if you haven’t used the
Insert Die Pad option.

e  UsePlace Bond Padsto place bond pads around a user defined shape for specific positioning.

e Inthe PCB design editor, you can move ‘floating’ bond pads on components independently of
the die component body (normal pads arein fixed positions).

e Inthe PCB design editor, you can move the die ‘body’ (that’sal the die pads as one unit) on
components independently of the bond pads. Y ou may do this foll owing accurate positioning of
the bond pads.

e  Check Chip-On-Board components within the design for specific rules defined.

e  Usethe Library Generator toolkit to write animport file for importing components containing
Bond pads, Dies pads and connecting Wires.

Where no license is available for this option but the design has used specific Chip-On-Board design

items they can be viewed but not manipulated.

Parts created which use PCB Footprints specific to Chip-On-Board technology do not affect the
Schematic design editor, they will use norma Schematic Symbols but the trand ation of the design to
the PCB design editor will then utilise the Chip-On-Board features.

Using the Chip-On-Board Feature

Technology Settings

Pad Styles

There are anumber of Chip-On-Board technology features which can be used in Pulsonix, these are
detailed below:

Although Pad Styles used for this feature are not distinctive until used in the PCB footprint or design,
they should be considered during the creation of your technology file. Generally speaking, you will
create two types of pad styles to be used for Chip-On-Board technology; Bond Pads and Die Pads.
Die pads are used to connect the chip ‘di€’ to the ‘outside’ world and are of afixed position. These
are usudly very small, they do not get plotted so are effectively just reference positions on the die.
Bond Pads are connected to the die pads using wires, these are used to connect the dieinto the design
and are surface mounted, usualy rectangular or square.

Name | Layer Shape Width Length Drill Hole Plate
Y | Bond Pad Rectangle 0.3 0.2 0.0
" | Die Pad Sguare 0.1 0.0 O
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Layer Class

Wiresrequire their own Layer Class for addition to the footprint or design. When editing the Layer
Class, choose the Layer Type: of Wire from the drop down list.

Name: |Wire Link |

Used:
Hame | 14 Layer Type: | Wire
Assembhy
g CFII'IStI’LIC‘tIUI‘I Pad Oversize: Pad Types: Pad Condition: A
" | Die Pad Layer
¥ | Documentation 0.0000 Componert Pads Surface Mount (
Drill (Non Plated) ) ) Doc Symbol Pads Through Hole:
Ol (Piated) #Absolute Size
- Bond Pads Flated
| Electrical Percent of Pad
Flexi Size Free Pads Maon Plated
¥ | Non-Electrical Mourting Holes Only ff Testpoirt
' | Non-Piot Min Undersized Pad: Comp Mount Holes Exception Only
| Paste Mask
0o .
Power 0.0000 \ias
¥ | Silkscreen Micro-vias Board Visible
W | Solder Mask Merge Cutouts
v | Wire Link |
Layers
Wiresrequire their own Layer for addition to the footprint or design, thiswill use the Wires Layer
Class created.
Name Associated Layer Class Side Bias
Y Wires Top Wire Link Top None
Silkscreen Top Silkscreen Top None
¥ | Top Electrical Top X
Solder Mask Top Solder Mask Top None
Paste Mask Top Paste Mask Top None
Pin Names Non-Electrical Top None
Ground Power Inner Power Plane
Power Power Inner Power Plane
" | Bottom Electrical Bottom Y
Silkscreen Bottom Silkscreen Bottom None
Solder Mask Bottom Solder Mask Bottom None
Paste Mask Bottom Paste Mask Bottom None
Y Wires Bottom Wire Link Bottom None

Thislayer will be associated with either the <Top Side> or <Bottom Side>. The Type: must be Wire
(defined inthe Layer Class).

Name: |Wires Top |

Used:
Class: |Wire Link: v| Mew Class. .
Tpe
Layer Association:
Associated With: |:T0p Side> - |
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Design Rules

Specific rules exist for use with the Chip-On-Board feature and are used during Online DRC or batch
DRC. You can define the Minimum and M aximum Bond Wire Length and the Minimum Die Pad
Space within the Design L evel Rules of the Technology dialog.

Additional Design Level Spacings and Rules:

Board Bond And Die Pad  Component Copper Dril  Pad

Baond Wire Length: Die Pad Space
Minimum: Mirimum: {0,150

Macdmum: 4.7

Minimum and Maximum Bond Wire Length

Theserules are important to ensure the wires are not placed too close to the die and likewise, not too
far away. They will be defined according to your manufacturing process or tolerances, or what is
physically possible if manually adding wiresto the design.

Minimum Die Pad Space

This dlows you to override the Pad to Pad rulein the Spacing Rules dialog and defines the
minimum di stance between die pads.

Wire Insulation Rule

Theinsulation property of the Wires can a so be defined for each wire, please see below under

Default Design Settings.
Default Design Setting
Bond Pads

Within the footprint editor, when creating adie with bond and die pads, the Default settings for the
Chip-On-Board option are defined in the Design Settings under Bond Pad and Die Pad. There are
two specific items to set up; Bond Pads and Die Pads.

Design Settings - Defaults - Bond Pad

3 Defaults
Area
Attribute Pad Style: [Bond Pad ¥

4 Bond Pad
Breakout Wire Layer: |Wires Top |V |

Layer: |=T0p Side= ~ |

Component Wire Style: |Wire v|
Construction Line

Copper
Die Pad

Bond Pad allows you to define the default Layer that the bond pad will be added to during I nsert
Bond Pad, itsPad Style, Wire Layer and Wire Style.

The Wire Layer and Wire Style are aso used when using I nsert Bond Pad. This option will request
that the die pad is sel ected from which to connect to using the Wire (using this Wire Layer and Style).
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Design Settings - Defaults - Die Pad

= Defaults
Area
Attribute Pad Style: |Die Pad v|
Bond Pad
Breakout

Layer: |Wires Top ~ |

Component
Construction Line
Copper

g Die Pad

[

Die Pad definesthe L ayer for the die pad and its Pad Style used during Insert Die Pad.

Colours for use with Chip-On-Board

The Colour s dialog shows items specific for component Bond Pads and Wires. Component Bond
Pads are setup on the Pads page. Y ou can access the colours dial og from the Setup menu.

8 Colours - Pads

Layers
Layer Pads Mount. Holes | Bond Pads
Elec Shapes = = — —
Displayed ] =~ [+

Dac Shapes Selectable ] ¥ i

% Pads True Width ] ] (]
Boards & Areas <Through Board>
Vias <Top Side=
Text <Bottom Side=
Attributes Fin Names

Wires used for the Chip-On-Board option are displayed on the Elec Shapes page as Comp Wire

Links.

Design Rules Checking Chip-On-Board Designs

The Pulsonix Chip-On-Board feature is provided with a set of design rules, which can be checked
using the on-line DRC option and Design Rules Checking option.

Design Rule Check
[]5pacing [ On Grid Manufacturing [ Mets
| Tracks | Tracks [ 1solated Copper Single Pin Mets
| Viaz | Wiaz [ Unpoured Templates Met Connectivity
| Pads | Test Paoints [ 5plit Plane Pad Unfinished Track
| bount Holes | Components [ Plane Thermal Pad Track Layer
| Test Points | Pads Bond “wire Length Track ‘Width
| Copper ‘whre Cross “ia Size
| Teut [ Keep IndOut ‘whire Under Component “ia In Pad
| Board | Tracks [ Drill B ackaff Teardraps

Minimum and maximum Bond Wire Length of the bond wires between bond pads and die pads.
Theserules are defined in the Technology File under the Spacing Rulestab

Wire Cross, whether they are allowed to cross or not through the support of insulated or un-insulated
(bond) wires. The Wire Cross check usesthe I nsulated property of awire. The wire between the die
and bond pads (wires are different to normal connections) can be defined I nsulated or un-insulated. If
wires areinsulated and cross, no error is reported, if they are not insulated and cross, then an error is

flagged.
Wires Under Componentsis not a Chip-On-Board specific option but is useful for ensuring that no
wires have been placed under a component body.
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Reporting Wire Positions

In addition to the supplied Wires report output (wir e.rff) which reportsthe X and Y position of the
pads attached to each end of the Wire and the Net Name of the wire, the Report Maker can aso
create areport for manua and automati c wire machines using the standard commands available and
the format scripts.

Creating the Footprint

Adding Die Pads, Bond Pads and Wires

Unlike anormal component, using the Chip-On-Board feature, you can add pads which represent
Bond Pads and Die Pads, connected together using aWire. Other footprint detail such asthe
Silkscreen, Component Placement Area and Body are the same as norma components.

The Insert Die Pad and Insert Bond Pad options provide you with a mechanism for adding pads
directly to the footprint with pre-assigned characteristics (taken from the Design Settings options).
Die pads have same pad number astheir attached Bond Pads (connected with a Wire).

Starting the Footprint creation process

The Insert Die Pad option will add a Die pad, Wire and then a Bond Pad to the footprint. I nsert
Bond Pad can also be used but it requires an existing Die pad to attach to (using a Wire).

Y ou should start by using the Insert Die Pad option. Thiswill add a die pad to aWire layer. These
pads sit ‘above’ or ‘below’ the top or bottom electrical layers but cannot be connected to by any other
item such as connection or track, except for aWire for connectively with the Bond pads.

On selection of the I nsert Die Pad mode from the I nsert menu or toolbar, you place the first Die pad
which isautomatically numbered, you are then given a connected Bond pad on the end of awireto
position.

N .

Die Pad Wire Eond Pad

If you decide to only place Die pads without their respective Bond pads then press the <ESC> button
to cancel Insert Bond Pad and place the next Die pad. The Die pad number will be incremented to
the next number. If you wish to exit completely you must click the ESC key again.

Insert Bond Pad can be used once die pads have already been added to the footprint. On selection of
this mode, you are requested to select the die pad to ‘pair’ with the bond pad. Once sdected, aWireis
added to the die pad and you can then place the bond pad. Bond pads cannot be ‘ converted’ from any
other type of pad (normd or die pads), they must be added as Bond pads.

You can ‘convert’ normal pads to die pad using the Properties didog. To do this you must already
have a suitable Wire layer defined (and Wire Layer Class), and a suitable Pad Style, although the
pad is usually only very small. When the pad layer is changed from <Top>, <Bottom> or <Through-
hole>to Wire Top or WireBottom, it isthen converted into a Die Pad. Thisisreally only used if an
existing footprint isto beused asadie.

The Wire between the die and bond pads (wires are different to normal connections) can be defined as
Insulated or un-insulated. This property is used for the Wire Cr oss check when using the Design
Rules Checking option. If wires areinsulated and cross, no error isreported, if they are not insulated
and cross, then an error is flagged.
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Bond Pad and Wire Alignment

While placing the bond pads you can eect to automatically rotate rectangular padsto be in-line with
the Wire. The will bein-line or retain their origina pad rotation during move.

The two pictures below illustrate the effects of auto-rotation on bond pads:

- e

m =
With rotation applied Without rotation applied

The Auto Rotate mode is switched on and off from the context menu and is available during M ove.

Cancel Move
¥ | Type Coordinate. .. =
9% Type Offset... Shift+=
Change Angle To »
Oty Rotate By 90 R
<é Ratate One Step Alt+R
Auto Rotate
00 mirror M
Change Style S

Placing Bond Pads Around Shapes

To aid the placement of Bond pads you can use the Place Bond Pads option, thisis available on the
Tools menu.

This option is used by selecting the Bond pads to place, then selecting the shape on which to place
them around. The pads automatically snap to the shape but may need the placement grid to be
corrected to fall exactly on the shape outline. Y ou can use any shape but radial shapes provide the
best results.
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Adding Chip-On-Board Component to a PCB Design

Footprints for Chip-On-Board use containing Die and Bond pads are saved as normal, using Save To
Library inthe footprint editor. A Part is created in the norma way and the fina Component added
using the Insert Component option. Schematic symboals are also created as you would any standard
component. You can only add components containing Die and Bond pads if you have the Advanced
Technology product option.

W2
Z )

Once in the PCB design, and provided you have the Advanced Technology product option, the
components act differently. Bond pads have the ability to move or ‘float’ independently of the Die
pads or normal pads of the component (Die pads and normal pads are fixed within the footprint).

=

When attaching connectivity in the design, you cannot connect to aDie pad directly; you can only
connect to the Bond pad. This applies to both connections and tracks; they can only connect to Bond
pads and not Die pads. However, the Die and Bond pads do have the same pad number.

Placing Bond Pads

The Place Bond Pads option (to place bond pads around a shape) is aso available in the PCB Design
editor but is only available as a command by default asit would normally be used in the footprint
editor. If you wish to use this, you will have to use the Run Command option from the Edit menu
and select Place Bond Pads, or use the Customise option and allocate a shortcut key or toolbar
button to this option.

As with the footprint editor, finger pad shapes are supported with automatic rotation offsetting on
shapes. Again thisis available on the context menu while moving the bond pads.

Resetting Bond Pads

The option, Reset Bond Padsis available on the context menu for a selected component containing
Die and Bond pads. This works on awhol e selected component or individually selected Bond pads
within acomponent. This will alow the position of any selected bond padsto be restored to their
original position as defined in the footprint.
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Selecting all Bond Pads on a Component

From the context menu for a selected component, you can use the Select All Bond Pads option to
select all of the Bond pads. Once al the Bond pads have been selected, this could be used for
changing their Layer or Pad Style for example. This option is only available as part of the Advanced

Technol ogy option.

Moving the Chip Body

0id Mirror ™

£ Lock

Change Testpoint. ..
Mets 3

Reset Bond Pads

Select All Bond Pads E

Move Chip Body

EJ Reload From Library. ..
E"‘ Replace Part...
7 Edit Part In Library ..

m" Edit Fookprink In Library...
o,

Feso ko Bin

Once your bond pads have been correctly positioned, you can move the Die independently to
reposition the die body, (aDieis considered to be a collection of Die pads within a component). To
do this use the M ove Chip Body option from the context menu of a selected component, this will
move the ‘chip’ body without moving any of the Bond pads. Again, this option is only available as
part of the Advanced Technol ogy option.

;

=\

ez

N
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Index
3 E
3D viewer, 19 Embedded
A capacitors, 31
Allow buried components, 24 ?g;nsrt)gpsengtg 20
Allow normal components, 12, 24 semiconductors, 34
Associated layers, 23 Entrv pad. 25
Y pad,
Auto rotate bond pads, 43 Essentia for Manufacturing, 21
B F
Board area cutouts, 15, 17 Facing side, 7, 24
soxr g Spciwalntlsjﬁl;? Flexi-rigid boards, 12
Bond pad and wire alignment, 43 '
Bond pads Insert bond pad, 42
placing, 44 Insert component vias, 28
Bond wires, 37, 42 Insert die pad, 42
length rule, 40 Insert via, 9
C Inserting embedded components, 28
Can have associated layers, 7, 13 L
Capacitors Layer spans, 7, 13, 17, 25
embedded, 31 composite, 9
Chip-on-board, 37 Library generator files for chip-on-board, 38
bond wire length rule, 40 M
colours, 41 . .
defaullt design settings, 40 Micro-vias
design rules, 40 drilling, 11
library generator files, 38 entr y/ stop pad, 25
moving the chip body, 45 fag ng s!de, !
placing bond pads, 44 micro-vias, 7
selecting all bond pads, 45 normal, 8
spacing rule, 40 Minimum die pad spacerule, 40
wireinsulation rule, 40 Moving the chip body, 45
wirelayers, 39 N
Component spans, 14 Net styles, 29
Component vias, 28 composite vias, 9
Composite layer spans, 8 micro-vias, 9
Composite micro-vias, 8 p
D Physical Copper Layer, 21
Define embedding, 24 Placing bond pads, 44
Design rules checking Placing bond pads around shapes, 43
bond wire length rule, 40 Placing components into cavities, 19
minimum die pad space rule, 40 Planar
wirecrossrule, 41 converter, 33
wireinsulation rule, 40 transformer, 33
wire under component rule, 41 Printed resistors, 30

Die and bond pad styles, 38
Drilling micro-vias, 11
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R

Report maker, 42
Resetting bond pads, 44
Resistors

embedded, 30
RF components, 20

S

Selecting al bond pads, 45
Spans

boards, 12

component, 14

layers, 13, 17
Stop pad, 25

T
Thinned die components, 20, 34
U
Using composite layer spans, 9
w
Wirecrossrule, 41
Wireinsulation rule, 40
Wire report, 42
Wire under component check, 41
Wires

layer class, 39

layers, 39
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