8 - Setting routing parameters

Table of Contents

8 - SEttiNG FOULING PAIAIMELELS. ... e e e ettt e et e e e e ettt e ettt e e e e ettt et e e e et stas e e e aaastasaeaneanaanneeeen 1
8.1 - CUITENE SEIHINGS.......cceeeeeeeee ettt ettt e et e e e e e ettt e e e e e e e e e e e e e e e e et e e e e aaa s 1
8.1.1 - Accessing the Main QI@lOg....................cooeeemeeee et e e e 1

I D O [ (=T o1 T=1 110 KT 1
8.2 = GENEIAI OPLIONS. ...ttt ettt et e e e ettt e e e e 2
8.3 = INBICIASSES. ...ttt e e oo oo e ettt et e e e e e e e e e e e ettt taaaaaaannas 2
8.3.1 - Setting rOULING PAIAMELEIS.........uvuuieieese s e e et e s e e e e e e e e e e e e e e ettt s e e e e e aaaees 3

R I V=T (o)L= LT = [ (0 3
8.3.3 - GIODAI DESIGN RUIES. ...ttt ettt e e e e e e 4

R BV - W 0T 1= 11 4[] = £ TR 5
8.3.5 = TFACK PAIAIMELELS........ccce ettt et ettt ettt e e e e e e e e e e e et e e e e aaa s 6
A Y =00 oY 74 = R 6
8.4 - Examples and typical QIMENSIONS.............cuuuuuee ettt e ettt e e ettt e e e e et e e e e e ataaeeaeennen 6
R R I - Tod g/ o [ 1 OO 6
8.4.2 - INSUIALION (CIEAIANCE)........veee ettt ettt e e e ettt e e ettt e e e e ettt eeeeaestnaaeaeees 6
84,3 - EXAMPIES. ...ttt 6
8.5 - MANUAI TOULING..........ccoeeeeeee ettt et e e e e ettt st e e e e e e e e e e e e e e e e e 7
8.5.1 - Help WHEN CreatiNg trACKS. ........ccuuee ettt ettt e e e ettt e e e ettt e e e e et e e e e e e atiaaeaaees 8
8.5.2 - CrEALING IrACKS. ... .uveeeeeeee ettt ettt e et e e e e e e e e e e e e e e e e s 8
8.5.3 - Moving and dragging traCKS...............uuuummmmmiieeeeeeeee ettt 9
R AV = I [0 1S T=1 £ {0 o 9
8.6 - Select/edit the track WIdth @Nd VIQ SIZE.............uueeeuiiiieeeeeieeee ettt 9
8.6.1 - Using the NOriZONTAl TOOIDAY .................oeeeeeeee et 9
8.6.2 - USING thE POP-UD IMENU........seeeeeees e e e e e ettt e e et etis e e e e ettt e e e e e tt s e e e e aatstssaaaaessanaeanes 10
8.7 = CRANGING HACK JQYEI ...ttt ettt e e e et e e e e et e e e e 10
8.8 - Editing and ChANQGING TrACKS. ..........uuuueiee ittt ettt e e e e 11
8.8.1 - CRANGE @ ITACK........ccceeeeee ettt et ettt et e e et e e e ettt e e et e e s e a e e et e eenas 11
8.8.2 - GIOBDAI CRANGES...........ccceeeeeeee ettt et 11

8.1 - Current settings

8.1.1 - Accessing the main dialog
The most important parameters are accessed from the following drop-down menu.
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and are set in the Design Rules dialog.

8.1.2 - Current settings
Current settings are displayed by the top toolbar.
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8.2 - General options

The General options menu is available via the top toolbar link Preferences — General dialog.

Design Rules 3D Dis

3 B Library {
] ! Hide Layers Manager

= & General

ﬁ Display

iy Dirmensions k
% Language r
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_fﬁ Save Preferences
ﬁ Read Preferences

The dialog menu looks like the following.
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Display Polar Coord Maz Links: Options: Magnetic Pads

) Mo Display | 3 | z Drc O () Mever

(%) Display Auta Save (minutes): Show Ratsnest (%) when creating tracks
Units | 10 | - Show Mod Ratsnest O Always
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For the creation of tracks the necessary parameters are:
* Tracks 45 Only: Directions allowed for track segments are 0, 45 or 90 degrees.
* Double Segm Track: When creating tracks, 2 segments will be displayed.

* Tracks Auto Del: When recreating tracks, the old one will be automatically delete if considered
redundant.

* Magnetic Pads: The graphic cursor becomes a pad, centered in the pad area.

e Magnetic Tracks: The graphic cursor becomes the track axis.

8.3 - Netclasses

Pcbnew allows you to define different routing parameters foe each net. Parameters are defined by a
group of nets.

* Agroup of nets is called a Netclass.
* There is always a netclass called default.
* Users can add others Netclasses.
A netclass specifies:
* The width of tracks, via diameters and drills.

* The clearance between pads and tracks (or vias).



When routing, Pcbnew selects automatically the netclass corresponding to the net of the track to create
or edit, and therefore the routing parameters.

8.3.1 - Setting routing parameters
The choice is made in the menu: Design Rules — Design Rules.

8.3.2 - Netclass editor
The Netclass editor allows you to:

¢ add or delete Netclasses.
e set routing parameters values : clearance, track width, via sizes.

e group nets in netclasses.



Design Rules Editor

Met Classes Editar | Global Design Rules
Met Classes:
Clearance Track Width ¥ia Dia ¥ia Drill u¥ia Dia| uYia Drill
Default 0,0110 0,0170 0,0450 0,0250 0,0200 0,0030
auxrule 0,0150 0,0200 0,0450 |0,0250 0,0200 0,0080
power 0,0150 10,0200 0,0450 10,0250 0,0200 0,0080
[ Add ] [ Remove l [ Mave Up
Membership:
T | power v
A
Default GHND power
18MH-0UT  Default YOO power
JBiCE, Default )
JBUTOFD-  Default
|IIB]:TD Cefault E
IBIT1 Default
[BITZ Default
{BIT3 Default FEE
JBIT4 Cefault
[BITS Default << Select Al
[BITR Default
fBIT7 Default Select All >
JBUST+ Cefault
ICLELCA  Defaul
a1 Default
jon Default
j01 Cefault
10z Default
103 Default
1T Mefanlk b
Messages:
. s
Current general settings: =
Minirmurm value for tracks width: 0,0080 ™
Minirmurm value for vias diameter: 0,0350 B
Minirmurm value for microvias diameter: 0,0200
w
(] 4 ] [ Cancel

8.3.3 - Global Design Rules
The global design rules are:

* Viatype.

* Enabling/disabling micro-via use.

¢ Minimum clearance (minimum distance between tracks, vias and pads).
* Minimum tracks and vias sizes.

A DRC error is rose when a value smaller than the minimum value specified is encountered. The second
dialog panel is:



Design Rules Editor

Met Classes Editor | Global Design Rules

YWia Cpkions; Minimum Allowed Values;
Diefault Via Type Min brack width ("): |n.|:|na|:| |
%) Through via
O Blind or buried via Min via diameter (*): |n.|:|35|:| |
Min via drill dia (") |IZI.IIIEIZIIII |
Micra Vias:
(%) Do nat allows micro vias Min uvia diameter (") |I].I32IZIIII |
v micro wias in wvia drill dia ("
O all i i i ia drill di= ") |0.00s0
Specific via diameters and track widths, which
can be used ko replace default Metclass values
an dermand, Far arbikrary via ar krack segments,
Cuskom Yia Sizes: Custarn Track Widths:

Drill walue: a blank ar 0 == default Metclass value

Diameter Drill Width
Yial 0,000 0.03200 Track 1 0.0150
¥ia 2 Track 2 0.0300
¥ia 3 Track 3
¥ia 4 Track 4
¥ia 5 Track 5
¥iab Track &6
¥ia 7T Track 7

Messages:

Y
Current general settings:

finimurn value for tracks width: 0.0080

finimurn value for vias diameter; 00350

finimurn value for microvias diameter; 00200

This dialog also allows to enter a “stock” of tracks and vias sizes.

When routing, one can select one of these values to create a track of via, instead of using the default
netclasses values ones.

Useful in critical cases when a small track segment must have a specific size.

8.3.4 - Via parameters
Pcbnew handles 3 types of vias:

* The through via (usual vias).
e Blind or buried vias.
* Micro Vias, like buried vias but restricted to an external layer to its nearest neighbor.

They are intended to connect BGA pins to the nearest inner layer. Their diameter is usually very small
and they are drilled by laser.

By default, all vias have the same drill value.

This dialog specify the smallest acceptable values for vias parameters. On a board, a via smaller than
specified here generates a DRC error.



8.3.5 - Track parameters

Specify the minimum acceptable track width. On a board, a track width smaller than specified here
generates a DRC error.

8.3.6 - Specific sizes

Specific via diameters and track widths, which

can be used to replace defaulk Metclass values

an demand, for arbitrary via ar track seqments,
Custom Yia Sizes: Custom Track Widths:

Drill walue: a blank or 0 == default Mektclass value

Diameter Drill Width

¥ial 0,0450
¥ia 2 0,0550 0,0320

Track 1 0,0z00
Track 2 10,0250

Yia 3 0,0550 0, 0400 Track 3
Yia 4 0,050 0,0320 Track 4
¥ia 5 Track 5
¥ia b Track &6
¥ia 7T Track 7

One can enter a set of extra tracks and/or vias sizes. While routing a track, these values can be used on
demand instead of the values from the current netclass values.

8.4 - Examples and typical dimensions

8.4.1 - Track width
Use the largest possible value and conform to the minimum sizes given here.

Units CLASS 1 CLASS 2 CLASS 3 CLASS 4 CLASS 5
mm 0,8 0,5 0,4 0,25 0,15

mils 31 20 16 10 6
8.4.2 - Insulation (clearance)

Unité CLASS 1 CLASS 2 CLASSE3 CLASS 4 CLASS 5
mm 0,70 0,5 0,35 0,23 0,15

mils 27 20 14 9 6

Usually, the minimum clearance is very similar to the minimum track width.

8.4.3 - Examples

'Rustic'

e Clearance: 0.35mm (0.0138 inches).
* Track width: 0.8mm (0.0315 inches).
e Pad diameter for ICs and vias: 1.91mm (0.0750 inches ).

* Pad diameter for discrete components: 2.54mm (0.1 inches).

e Ground track width: 2.54mm (0.1 inches).




EEEEE T ‘Riam
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....... Largeur

Isolation 1 2,54mm [->1000]

‘Standard’
* Clearance: 0.35mm (0.0138 inches).

e Track width: 0.5mm (0.0127 inches).

e Pad diameter for ICs: make them elongated in order to allow tracks to pass between IC pads and yet
have the pads offer a sufficient adhesive surface (1.27 x 2.54 mm -->0.05x 0.1 inches).

* Vias :1.27mm (0.0500 inches).

Dim : 1,27X2,54 [->500:<1000]

Largeur
0.5mm [->197]

8.5 - Manual routing

Manual routing is often recommended, because it is the only method offering control over routing
priorities. For example, is is preferable to start by routing power tracks, making them wide and short and
keeping analog and digital supplies well separated. Later, sensitive signal tracks should be routed.
Amongst other problems, automatic routing often requires many vias. However, automatic routing can



offer useful insight into the positioning of modules. With experience, you will probably find that the
automatic router is useful for quickly routing the 'obvious' tracks, but the remaining tracks will best be
routed by hand.

8.5.1 - Help when creating tracks

Pcbnew can display the full ratsnest, if the button is activated.

The button -ﬁ allows to highlight a net (click to a pad or an existing track to highlight the
corresponding net).

The DRC checks in real time tracks when creating them. One cannot create a track which does not
match the DRC rules. It is possible to disable the DRC by clicking on the button . This is however not
recommended, use it only in specific cases.

8.5.2 - Creating tracks

Atrack can be created by clicking on the button s . A new track must starts on a pad or on an other
track, because Pcbnew must knows the net used for the new track (in order to match the DRC rules).

When creating a new track, Pcbnew shows links to nearest not connected pads, link number set in
option "Max. Links" in General Options.

End the track by a double click, by the pop-up menu or by its hot key.

¥ End Track

Place Yia
Switch Track Posture I

% lLSEIE::I: Track Width 3

—! Delete r

F Set Flags »



8.5.3 - Moving and dragging tracks

When the button . is active, the track where the cursor is positioned can be moved with the hotkey
m'. If you want to drag the track you can use the hotkey 'g'.

8.5.4 - Via Insertion

A via can be inserted only when a track is in progress:
* By the pop-up menu.
* By the hotkey 'v'".

* By switching to a new copper layer using the appropriate hotkey.

8.6 - Select/edit the track width and via size

When clicking on a track or a pad, Pcbnew automatically selects the corresponding Netclass, and the
track size and vias dimensions from this netclass.

As previously seen, the Global Design Rules editor has a tool to insert extra tracks and vias sizes.

¢ The horizontal toolbar can be used to select a size.

* When the button s is active, the current track width can be selected from the pop-up menu
(accessible as well when creating a track).

The user can utilize the default Netclasses values or a specified value.

8.6.1 - Using the horizontal toolbar

|Tran:k 17,0 mils * W ||'-.-'|a 45,0 mils * w || Clearance 11,0 mils || MetClass: Defaul: | @I‘

X I R e e e e R e A e e e R e )

I =

Track width selection.

|Tra|:k 17,0 mils * W |
® - The symbol * is a mark for default Netclass value selection.
— [ Selecting a specific track width value.
Track 17,0 mils * b . e
— 5 The first value in list is always the netclass value.
Track 17,0 mils
Track 20,0 mils Others values are tracks widths entered from the Global Design Rules
Track 25,0 mils editor
k =l QLSS o _
|'u'ia 45,0 mils * "’l Via size selection.

_ The symbol * is a mark for default Netclass value selection.

] Wia 45,0 mils * v Selecting a specific via dimension value.
E:: :g Smlli The first value in list is always the netclass value.

Others values are vias dimensions entered from the Global Design
Rules editor.

| Display the current clearance value.

| Clearance 11,0 mils

This is the clearance value set in the current selected Netclass.

L ‘

Current selected Netclass.

| Metilass: Defaulk |

When clicking on a track or a pad, Pcbnew automatically selects the
N

corresponding Netclass, and displays its name.




When enabled: Automatic track width selection.

it When starting a track on an existing track, the new track has the same
width as the existing track.

8.6.2 - Using the pop-up menu
One can select a new size for routing, or to change a previously created via or track segment.
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%LchangeTrackWidth |. ey 812

Auto Wwidth
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- Track 0.0150"
| Delete | Tracko.oso0”

Select Track Width

v Wia 0,050 " {use NetClass)
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If you want to change many vias (or tracks) size, the best way is to use a specific Netclass to for the
net(s) that must be edited (see global changes).

8.7 - Changing track layer

Sometimes a an existing track should be moved into another layer. In this case we can use a feature
change layer of existing track.

This feature moves existing track into active layer using DRC (if powered on) and is accessible by right
clicking on a segment. Then are segments between two vias, pads, junctions or ends moved to the
chosen layer.

If the track ends with pad or junction, track is disconnected and moved into a desired layer. If the track
ends with via, via is analyzed and changes its top and bottom layers appropriately. When all segments
are connected to the analyzed via at one layer, via is removed. In case is the via a microvia, via is
always removed.

An example:

We want to change layer of a track between two vias. The first (left) is trough type and the second is
blind/buried. The example is shown on an image.

© o

First select active layer, which will be destination layer.

h’ lB.cu (PgDn) D;‘




Then move trace to the new layer by choosing the appropriate item in right click menu.

Mo
| = S
The result of this action is on the next image. The first via was deleted, the second changed its bottom
and top layer.

_*

8.8 - Editing and changing tracks

8.8.1 - Change a track
In many cases redrawing a track is recommendable.

new track (in progress).
When finished:

Pcbnew remove automatically the old track if it is redundant.

8.8.2 - Global changes
Global tracks and via sizes dialog editor is accessible via the pop-up window by right clicking on a track.
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ﬁ"i Drag Seqments, Keep Slope

”‘{:" Drag Seament 1]
"

}Iﬂ Break Track,

%— Zhange Segment Width
% -LChange Track Width
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The dialog editor allows global changes of tracks and/or vias for:
* The current net.

¢ The whole board.

Global Edition of Tracks and Vias X
Current Settings:

Current Mek: SMMD5
Current MetClass:  Default

Track size | ¥ia diameter | ¥ia drill | u¥ia size | u¥ia Drill

Metclass value | 0,0170" 0,0450" 0,0zs0" | 0,0200" | 0,0080"

Current value Defaulk Default Defaulk | Defaul Default

Global Edition Option:

(%) Set tracks and vias of the current Mek ko the Mekclass value
(3 3et all tracks and vias ko their Metdass value
{3 5et all vias (no track) to their Metclass value

() 5et all racks (no via) to their Metclass value

O ] [ Cancel
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