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Introduction to the KiCad Schematic Editor

Beschreibung

The KiCad Schematic Editor is a schematic capture software distributed as a part of KiCad and available
under the following operating systems:

¢ Linux
* Apple macOS

e Windows

Regardless of the OS, all KiCad files are 100% compatible from one OS to another.

The Schematic Editor is an integrated application where all functions of drawing, control, layout, library
management and access to the PCB design software are carried out within the editor itself.

The KiCad Schematic Editor is intended to cooperate with the KiCad PCB Editor, which is KiCad’s printed
circuit design software. It can also export netlist files, which lists all the electrical connections, for other
packages.

The Schematic Editor includes a symbol library editor, which can create and edit symbols and manage
libraries. It also integrates the following additional but essential functions needed for modern schematic
capture software:

e Prifung der elektrischen Vorgaben durch einen Elektrischen Regel Check (ERC) fiir die automatische
Prifung auf falsche und fehlende Verbindungen.

* Ausgabe von Plot-Dateien in vielen Formaten (Postscript, PDF, HPGL und SVG).

¢ Bill of Materials generation (via Python or XSLT scripts, which allow many flexible formats).

Technischer Uberblick

The Schematic Editor is limited only by the available memory. There is thus no real limitation to the number
of components, component pins, connections or sheets. In the case of multi-sheet schematics, the
representation is hierarchical.

The Schematic Editor can use multi-sheet schematics in a few ways:

* FEinfache Hierarchie (jede Schaltung wird nur einmal verwendet).
¢ Komplexe Hierarchie (manche Schaltungen werden in mehreren Instanzen mehr als einmal verwendet).

® Flache Hierarchie (Schaltpldne sind nicht explizit tiber den Hauptschaltplan verbunden).



Generic Schematic Editor commands

Commands can be executed by:

® Klicken auf die Meniileiste (oben am Bildschirm).

¢ Klicken auf die Symbole oben im Fenster (allgemeine Befehle).

¢ Klicken auf die Symbole auf der rechten Seite des Bildschirms (spezielle Befehle oder "Werkzeuge").
¢ Klicken auf die Symbole auf der linken Seite am Bildschirm (Darstellungsoptionen).

* Durch Betatigen von Maustasten (wichtige komplementare Befehle). Ein Rechtsklick 6ffnet in der Regel
ein Kontextmenii fiir das Element unter dem Cursor (Zoom, Raster und Bearbeitung des Elements).

® Function keys ( F1, F2, F3, F4  Insert and  Seace ). Specifically: Escape cancels the command in

b B

progress. Insert allows the duplication of the last element created.

* Pressing hotkeys. For a list of hotkeys, see the Help - List Hotkeys menu entry or press ctrl + F1 . Many
hotkeys select a tool but do not perform the tool’s action until the canvas is clicked. This behavior can be
changed by unchecking First hotkey selects tool in the Common Preferences pane. With this option
unchecked, pressing a hotkey will select the tool and immediately perform the tool’s action at the current
cursor location.
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Maushefehle
Basisbefehle

Linke Taste

* Single click: Selects the item under the cursor and displays the item’s characteristics in the status bar.

e Double click: edits the item if it is editable.

Rechte Taste

* Opens a pop-up menu. If an item is selected, the items in the menu are related to the selected item. If an
item is under the cursor when the right mouse button is clicked, the item is selected.

Selection operations

Schematic editor items can be selected by clicking on them. Multiple items can be selected at once. Add items
to the selection with | shift | + click, and remove items from the selection with ' ctrl + shift  + click.

NOTE OnmacOS, | cd  isused instead of | ctrl |,
left mouse button Select item.
shift | + left mouse button Add item to selection.
ctr1 + shift +left mouse button Remove item from
selection.
ctr1 | +left mouse button Highlight net.

Items can also be selected by drawing a box around them using the left mouse button.

Dragging from left to right includes all items fully enclosed by the box. Dragging from right to left includes
all items touched by the box, even if they are not fully enclosed.

The  shift and ctrl + shift modifiers also work with drag selections to add and remove items from the
selection, respectively.

Tastaturbefehle

e The ctr1 + f1 displays the current hotkey list.

¢ All hotkeys can be redefined using the hotkey editor (Preferences - Preferences... . Hotkeys).

The default hotkey list is below. Many additional actions do not have hotkeys by default, but hotkeys can be
assigned to them with the hotkey editor.

Action Default Description
Hotkey
Click Return Performs left mouse button click



Action

Double-click
Cursor Down
Cursor Down Fast
Cursor Left
Cursor Left Fast
Cursor Right
Cursor Right Fast
Cursor Up

Cursor Up Fast

Switch to Fast Grid
1

Switch to Fast Grid
2

Switch to Next
Grid

Switch to Previous
Grid

Reset Grid Origin
Grid Origin
New...

Open...

Pan Down

Pan Left

Pan Right

Pan Up

Print...

Reset Local
Coordinates

Save

Default
Hotkey

End

Down

Ctrl +| Down
Left

Ctrl +| Left
Right

Ctrl |+ Right
Up

Ctrl + Up

Alt + 1

Alt |+ 2

Shift + N

Ctrl + N

Ctrl +|0
Shift + Down
Shift + Left
Shift + Right
Shift + Up
Ctrl +| P

Space

Ctrl [+|S

Description

Performs left mouse button double-click

Set the grid origin point
Create a new document in the editor

Open existing document

Print

Save changes



Action Default Description

Hotkey
Center F4 Center
Zoom to Objects Ctrl +| Home Zoom to Objects
Zoom to Fit Home Zoom to Fit
Zoom In at Cursor F1 Zoom In at Cursor
Zoom Out at F2 Zoom Out at Cursor
Cursor
Refresh F5 Refresh
Zoom to Selection ctrl + F5 Zoom to Selection
Change Edit Ctrl + Space Change edit method constraints
Method
Copy ctrl |+ ¢ Copy selected item(s) to clipboard
Cut ctrl |+ x Cut selected item(s) to clipboard
Delete Del Deletes selected item(s)
Duplicate ctrl |+ D Duplicates the selected item(s)
Find ctrl|+|F Find text
Find and Replace Ctrl |+ Alt |+ Find and replace text

F

Find Next F3 Find next match
Find Next Marker shift [+ F3
Paste cerl |+ v Paste item(s) from clipboard
Redo cerl |+ v Redo last edit
Select All ctrl |+ A Select all items on screen
Undo ctrl |+ z Undo last edit
List Hotkeys... cerl |+ F1 Displays current hotkeys table and corresponding commands
Preferences... cerl |+, Show preferences for all open tools
Clear Net = Clear any existing net highlighting
Highlighting
Edit Library ctrl + shift + Open the library symbol in the Symbol Editor

Symbol... E



Action

Add Sheet

Add Wire to Bus
Entry

Add Global Label

Add Hierarchical
Label

Add Junction
Add Label

Add No Connect
Flag

Add Power

Add Text

Add Symbol

Add Bus

Add Lines

Add Wire

Finish Wire or Bus
Unfold from Bus

Autoplace Fields

Edit Footprint...

Edit Reference
Designator...

Edit Value...

Mirror
Horizontally

Mirror Vertically
Properties...

Repeat Last Item

Default
Hotkey

S}

Ctrl |+ L

Ins

Description

Add a hierarchical sheet

Add a wire entry to a bus

Add a global label

Add a hierarchical label

Add ajunction
Add a net label

Add a no-connection flag

Add a power port

Add text

Add a symbol

Add a bus

Add connected graphic lines

Add a wire

Complete drawing at current segment
Break a wire out of a bus

Runs the automatic placement algorithm on the symbol or sheet’s
fields

Displays footprint field dialog

Displays reference designator dialog

Displays value field dialog

Flips selected item(s) from left to right

Flips selected item(s) from top to bottom
Displays item properties dialog

Duplicates the last drawn item



Action Default Description

Hotkey
Select Node Alt |+ 3 Select a connection item under the cursor
Leave Sheet Alt |+ Back Display the parent sheet in the schematic editor

Hotkeys are stored in the file user.hotkeys in KiCad’s configuration directory. The location is platform-
specific:

* Windows: %APPDATA%\kicad\6.0\user .hotkeys

¢ Linux: ~/.config/kicad/6.0/user.hotkeys

® macOS: ~/Library/Preferences/kicad/6.0/user .hotkeys

It is possible to import hotkey settings from a user.hotkeys file using menu Preferences - Preferences...
- Hotkeys - Import Hotkeys....

Grid
In the Schematic Editor the cursor always moves over a grid. The grid can be customized:

® Size can be changed using the right click menu or using View - Grid Properties....

® Color can be changed in the Colors page of the Preferences dialog (menu Preferences - General
Options).

¢ Visibility can be switched using the left-hand toolbar button.

The default grid size is 50 mil (0.050") or 1.27 millimeters.

This is the preferred grid to place symbols and wires in a schematic, and to place pins when designing a
symbol in the Symbol Editor.

One can also work with a smaller grid from 25 mil to 10 mil. This is only intended for designing the symbol
body or placing text and comments and not recommended for placing pins and wires.
Zoom Auswahl

Um die Zoom Grofse zu verstellen:

® Betitigen Sie die rechte Maustaste, um das Pop-Up Meni zu 6ffnen und den gewtiinschten Zoomlevel
auszuwdhlen.

® Or use hotkeys:
© F :Zoomin
© F2:Zoomout
© | r4 : Center the view around the cursor pointer position
© Home : Zoom and center the view to fit the entire schematic sheet
o | ctrl + Home : Zoom and center the view to fit all of the objects in the schematic

o ctrl + F5 : Activate the Zoom to Selection tool



Mouse wheel: Zoom in/out
o Shift+Mouse wheel: Pan up/down

o Ctrl+Mouse wheel: Pan left/right

Mouse scroll gestures are configurable in the Mouse and Touchpad page of the Preferences dialog.

Anzeigen von Cursorkoordinaten

The display units are in inches, mils, or millimeters.

Die folgende Information wird rechts unten im Fenster angezeigt:
® Der Zoomfaktor

¢ Die absolute Position des Cursors

¢ Dierelative Position des Cursors

¢ The grid size

® The active unit system

e The active tool

The relative coordinates can be reset to zero by pressing Space. This is useful for measuring distance
between two points or aligning objects.

£0,93 X 259,33 ¥ 212,10 dx 259,33 dy 212,10 dist 335,02 h- mm

Obere Meniileiste

The top menu bar allows the opening and saving of schematics, program configuration and viewing the
documentation.

Datei Bearbeiten Ansicht Einfligen Einstellungen Werkzeuge Hilfe

Symbole in der oberen Werkzeugleiste

This toolbar gives access to the main functions of the Schematic Editor.
If the Schematic Editor is run in standalone mode, this is the available tool set:
l».Werkzeugleiste Eeschema im Einzelstehenden Modus gestartet

Note that when KiCad runs in project mode, the first two icons are not available as they work with
individual files.

D Create a new schematic (only in standalone mode).
E Open a schematic (only in standalone mode).
B Save complete schematic project.
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Set the schematic-specific options.

Select the sheet size and edit the title block.

Open print dialog.

Open plot dialog.

Paste a copied/cut item or block to the current sheet.

Undo: Revert the last change.

Redo: Revert the last undo operation.

Show the dialog to search symbols and texts in the schematic.
Show the dialog to search and replace texts in the schematic.
Refresh screen.

Zoom in.

Zoom out.

Zoom to fit the entire schematic sheet.

Zoom to fit all objects in the schematic.

Zoom to fit selected items.

View and navigate the hierarchy tree.

Leave the current sheet and go up in the hierarchy.

Rotate selected items counter-clockwise.

Rotate selected items clockwise.

Mirror selected items vertically.

Mirror selected items horizontally.

Call the symbol library editor to view and modify libraries and symbols.

Browse symbol libraries.

Open the footprint library editor to view and modify libraries and footprints.

Annotate symbols.

10



Electrical Rules Checker (ERC), automatically validate electrical connections.
Open the footprint assignment tool to assign footprints to symbols.

Bulk edit symbol fields in a spreadsheet interface.

Generate the Bill of Materials (BOM).

Open the PCB editor.

Open the Python scripting console.

B & J e o

Symbole in der rechten Werkzeugleiste

Diese Werkzeugleiste enthilt Werkzeuge fur:

* Place symbols, wires, buses, junctions, labels, text, etc.

® Create hierarchical subsheets and connection symbols.

11
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Cancel the active command or tool and go into selection mode.

Highlight a net by marking its wires and net labels with a different color. If the PCB Editor is
also open then copper corresponding to the selected net will be highlighted as well.

Display the symbol selector dialog to select a new symbol to be placed.

Display the power symbol selector dialog to select a power symbol to be placed.

Draw a wire.

Draw a bus.

Draw wire-to-bus entry points. These elements are only graphical and do not create a
connection, thus they should not be used to connect wires together.

Place a "No Connect" flag. These flags should be placed on symbol pins which are meant to be
left unconnected. It is done to notify the Electrical Rules Checker that lack of connection for a
particular pin is intentional and should not be reported.

Place a junction. This connects two crossing wires or a wire and a pin, when it can be
ambiguous (i.e. if a wire end or a pin is not directly connected to another wire end).

Place a local label. Local label connects items located in the same sheet. For connections
between two different sheets, you have to use global or hierarchical labels.

Place a global label. All global labels with the same name are connected, even when located on
different sheets.

Place a hierarchical label. Hierarchical labels are used to create a connection between a
subsheet and the parent sheet that contains it.

Place a hierarchical subsheet. You must specify the file name for this subsheet.
Import a hierarchical pin from a subsheet. This command can be executed only on hierarchical

subsheets. It will create hierarchical pins corresponding to hierarchical labels placed in the
target subsheet.

Draw aline. These are only graphical and do not connect anything.

Place a text comment.

Place a bitmap image.

Delete clicked items.

Symbole der linken Werkzeugleiste

Diese Werkzeugleiste verwaltet die Anzeigeoptionen:

12



355 Toggle grid visibility.

Jn Switch units to inches.
mil Switch units to mils (0.001 inches).
mm Switch units to millimeters.
.k Choose the cursor shape (full screen/small).
E:). Toggle visibility of "invisible" pins.
j:l_ Toggle free angle/90 degrees wires and buses placement.

Pop-Up Meniis und Schnellbearbeitung

Ein Rechtsklick 6ffnet ein Kontextmeni fiir das ausgewéahlte Element. Dieses enthélt:

Zoomfaktor.

e Rasteranpassung.

* (Copy/Paste/Delete commands.
* Add Wire/Bus.

* Haufig bearbeitete Parameter des ausgewahlten Elements.

13
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Menupunkt Datei
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New

Open

Open Recent

Save

Save As...

Save Current Sheet Copy As...

Insert Schematic Sheet
Content...

Import
Export

Schematic Setup...

Page Settings...
Print

Plot
Quit

Schematic Setup

The Schematic Setup window is used to set schematic options that are specific to the currently active
schematic. For example, the Schematic Setup window contains formatting options, electrical rule

Close current schematic and start a new one (only in standalone
mode).

Load a schematic project (only in standalone mode).

Open a schematic project from the list of recently opened files (only in
standalone mode).

Save current sheet and all its subsheets.
Save the current sheet under a new name (only in standalone mode).

Save a copy of the current sheet under a new name (only in project
mode).

Insert the contents of another schematic sheet into the current sheet
(only in standalone mode).

Import a non-KiCad schematic or a footprint assignment file.
Export a netlist or a drawing of the schematic to the clipboard.

Set up schematic formatting, electrical rules, net classes, and text
variables.

Configure page dimensions and title block.
Print schematic project (See also chapter Plot and Print).

Export to PDF, PostScript, HPGL or SVG format (See chapter Plot and
Print).

Terminate the application.

configuration, netclass setup, and schematic text variable setup.

15



Meniipunkt Einstellungen
Tt

- b =

B8, Manage Symbol Library Tables Y= | QO @ €
E Configure Paths
'@' General Options
ﬁ Set Language >
ﬁ lcons Dptions >
{Jﬁ nort and Expo {Jﬂ Save Preferences

'@ Load Preferences

Export Hothkeys

Import Hotheys
Configure Paths... Set the default search paths.
Manage Symbol Library Add/remove symbol libraries.
Tables...
Preferences... Preferences (units, grid size, field names, etc.).

Set Language Select interface language.



Manage Symbol Library Tables

-J? & Symbol Libraries oA X

Libraries by Scope
Global Libraries | Project Specific Libraries |

.ACtIVE Nickname Library Path Library Format Options |
e T N
_| duxx_lEEE ${KICADGE_SYMBOL_DIR}M4xxx_lEEE.kicad_sym KiCad 4xxx serie
|i| TdxGxx ${KICADG_SYMBOL_DIR}N74xGxx.kicad_sym KiCad T4xGxx sy
() Tdxx ${KICADG_SYMBOL_DIR}M74xx. kicad_sym KiCad Tdxx symi
() 74xx_IEEE ${KICAD6_SYMBOL_DIR}M74xx_IEEE.kicad_sym KiCad T4xx serie
|i| Amplifier_Audio ${KICADG6_SYMBOL_DIR}Amplifier_Audio.kicad_sym KiCad Amplifier-
|§| Amplifier_Buffer ${KICAD6_SYMBOL_DIR}Amplifier_Bufferkicad_sym KiCad Buffer am
|§| Amplifier_Current ${KICADGE_SYMBOL_DIR}MAmplifier_Current.kicad_sym KiCad Amplifiers
|i| Amplifier_Difference ${KICAD6_SYMBOL_DIR}Amplifier_Difference.kicad_sym KiCad Amplifiers
|§| Amplifier_Operational ${KICAD6_SYMBOL_DIR}Amplifier_Operational.kicad_sym KiCad General o
|§| Amplifier_Instrumentation ${KICADGE_SYMBOL_DIR}Amplifier_Instrumentation.kicad_sym KiCad Instrumer
+ = T | w Migrate Libraries

Path Substitutions:
${KICAD6_SYMBOL_DIR} /home/graham/kicad/libraries/symbols/kicad-symbols
${KIPRIMOD} fusrfshare/kicad/demos/kit-dev-coldfire-xilinx_5213

® Cancel v 0K

KiCad uses two library tables to store the list of available symbol libraries, which differ by the scope:

Global Libraries

Libraries listed in the Global Library table are available to every project. They are saved in the sym-1lib-
table inthe KiCad configuration directory, which is system-dependent:

* Windows: %APPDATA%\kicad\6.0\sym-1ib-table
* Linux: ~/.config/kicad/6.0/sym-1lib-table

® macOS: ~/Library/Preferences/kicad/6.0/sym-1ib-table

Project Specific Libraries
Libraries listed in Project Specific Libraries table are available to the currently opened project. They are

savedina sym-lib-table file in the project directory.

Both library tables are visible by clicking on Global Libraries or Project Specific Libraries tab in the
Manage Library Tables window.

Add anew library

Add a library either by clicking the [ button and selecting a file or clicking the 4 button and typing a path
to a library file. The selected library will be added to the currently opened library table (Global/Project
Specific).

17



Remove alibrary

Remove a library by selecting one or more libraries and clicking the g button.

Library properties

Each row in the table stores several fields describing a library:

Active Enables/disables the library. It is useful to temporarily reduce the loaded
library set.

Nickname Nickname is a short, unique identifier used for assigning symbols to
components. Symbols are represented by '<Library Nickname>:<Symbol
Name>' strings.

Library Path Path points to the library location.

Plugin Type Determines the library file format. KiCad 6.0 libraries use the "KiCad"
format, while KiCad 5.x libraries use the "Legacy" format. Legacy
libraries are read-only.

Options Stores library specific options, if used by plugin.

Description Briefly characterizes the library contents.

Preferences
Common Preferences
NOTE TODO: write this section
-;?:‘ # Preferences v X
Antialiasing Editing
Mouse and Touchpad Accelerated graphics: | Fast Antialiasing ~ M| Warp mouse to origin of moved object
Hotkeys .
~  Schematic Editor Fallback graphics: No Antialiasing ~ First hotkey selects tool
Display Options - Session
Editing Options felpeapplications Remember open files for next project launch
Colors Text editor: | vim [ ]
Field Name Templates Auto save: 10 minutes
(@) System default PDF viewer
File history size: 9
Other: ]
3D cache file duration: | 30 + | days
User Interface
(M) Showicons in menus Project Backup
|§| Automatically backup projects
Icon theme: Light Dark -:§Z- Automatic
Create backups when auto save occurs
100
Teon scale: — —— (] Automatic Maximum backups to keep: 25 +
50 275 Maximum backups per day: 5 +
Apply icon scaling to fonts Minimum time between backups: | 5 + | minutes
(This workaround will improve some GTK HIDPI font scafing issues.)
Maximum total backup size: 100 + |MB
Reset Common to Defaults ® Cancel + 0K

18




Mouse and Touchpad

Center and warp cursor onzoom

Use touchpad to pan

Pan while moving object

Tastaturbefehle

Redefine hotkeys.

e

Common
Mouse and Touchpad
~  Schematic Editor
Display Options
Editing Options
Colors

Field Name Templates

Reset Hotkeys to Defaults

Command (double-click to edit)

~ Commaon
Exclude Marker
Next Marker
Previous Marker
Add Library...
Click
Double-dlick
Cursor Down
Cursor Down Fast
Cursor Left
Cursor Left Fast
Cursor Right
Cursor Right Fast
Cursor Up

Furenr | ln Eact

If checked, the pointed location is warped to the screen center

when zooming in/out.

When enabled, view is panned using scroll wheels (or

touchpad gestures) and to zoom one needs to hold | ctr1 |.

Otherwise scroll wheels zoom in/out and ' ctrl |/ shift | are the

panning modifiers.

If checked, automatically pans the window if the cursor leaves

the window during drawing or moving.

Hotkey

Return
End

Down
Cerl+Down
Left
Ctrl+Left
Right
Ctri+Right
up

Cerlelin

Preferences v oA X

Description

Mark current violation in Checker window as an exclusion
Go to next marker in Checker window

Go to previous marker in Checker window

Add an existing library folder

Performs left mouse button click

Performs left mouse button double-click

Undo AllChanges | | Import Hotkeys...

© Cancel v OK

Select a new hotkey by double clicking an action or right click on an action to show a popup menu:

Edit

Undo Changes

Clear Assigned Hotkey

Restore Default
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Define a new hotkey for the action (same as double click).

Reverts the recent hotkey changes for the action.

Sets the action hotkey to its default value.




Display Options
o

Common Rendering Engine

Mouse and Touchpad (@) Accelerated graphics

Hotkeys Fallback graphics
~  Schematic Editor
Display Options Grid Options
- B Grid Style
Editing Options _
@) Dots
Colors -

Field Name Templates Lines

Small crosses
Grid thickness:
Min grid spacing:
Snap to Grid: Always
Cursor Options
Cursor Shape

(@) Small crosshair

Full window crosshair

| M| Always show crosshairs

Grid Size

Bus thickness

Line thickness

Part ID notation

Icon scale
Show Grid

Restrict buses and wires to Hand V
orientation

Show hidden pins:
Show page limits

Footprint previews in symbol chooser

Preferences WA
Appearance
Show hidden pins
Show hidden fields
[m] Show page limits

Selection
Draw selected text items as box

[ Draw selected child items

Fill selected shapes

1.0 + |px Highlight thickness: 3 - +
10— +|px (highlight color can be edited in the “Colors” page)
Cross-probing
~ [H] Center view on cross-probed items

[m] Zoom to fit cross-probed items

|i| Highlight cross-probed nets

@ Cancel v OK

Grid size selection.

It is recommended to work with normal grid (0.050 inches or
1,27 mm). Smaller grids are used for component building.

Pen size used to draw buses.

Pen size used to draw objects that do not have a specified pen
size.

Style of suffix that is used to denote symbol units (U1A, U1.A,
U1-1, etc.)

Adjust toolbar icons size.
Grid visibility setting.

If checked, buses and wires are drawn only with vertical or
horizontal lines. Otherwise buses and wires can be placed at
any orientation.

Display invisible (or hidden) pins, typically power pins.
If checked, shows the page boundaries on screen.

Displays a footprint preview frame and footprint selector
when placing a new symbol.

Note: it may cause problems or delays, use at your own risk.
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e, .

Editing Options

__'!? .

Common Editing

Mouse and Touchpad (M constrain buses and wires to H or V
Hotkeys

~  Schematic Editor

(M) Automatically start wires on unconnected pins

Display Options

|§| Mouse drag performs Drag (G) operation

Preferences oA X
Symbol Field Automatic Placement
(] Automatically place symbaol fields
(M) Allow field autoplace to change justification

E\ Always align autoplaced fields to the 50 mil grid

Defaults for New Objects Repeated [tems
Colors Sheet border: Sheet background: Horizontal pitch: 0 mm
Field Name Templates
SEECUOH Vertical pitch: 2.54 mm
|m| Clicking on a pin selects the symbol
Label increment: 1 - +

Left Click Mouse Commands

Left click (and drag) actions depend on 2 modifier keys:

Shift and Ctrl.

Long Click Clarify selection from menu.

Shift Add item(s) to selection.

Ctri+Shift Remove item(s) from selection.

Dialog Preferences
(] Show footprint previews in Symbol Chooser

Keep hierarchy navigator open

® Cancel + OK

Measurement units

Horizontal pitch of repeated items

Vertical pitch of repeated items

Increment of repeated labels

Default text size
Auto-save time interval

Automatically place symbol fields

Allow field autoplace to change
justification

Always align autoplaced fields to the 50
mil grid
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Select the display and the cursor coordinate units (inches or
millimeters).

Increment on X axis during element duplication (default: 0)
(after placing an item like a symbol, label or wire, a
duplication is made by the 1nsert  key)

Increment on Y axis during element duplication (default:
0.100 inches or 2,54 mm).

Increment of label value during duplication of texts ending in
a number, such as bus members (usual value 1 or -1).

Text size used when creating new text items or labels.
Time in minutes between saving backups.

If checked, symbol fields (e.g. value and reference) in newly
placed symbols might be moved to avoid collisions with other
items.

Extension of 'Automatically place symbol fields' option.
Enable text justification adjustment for symbol fields when
placing a new part.

Extension of 'Automatically place symbol fields' option. If
checked, fields are autoplaced using 50 mils grid, otherwise
they are placed freely.



Colors

Color scheme for various graphic elements. Click on any of the color swatches to select a new color for a
particular element.

}: ~ Preferences v oA X
Common P Ty .
Theme: | KiCad Default (read-only) Override individual item colors Open Theme Folder
Mouse and Touchpad
Hotkeys
~  Schematic Editor Anchors

Display Options Axes (symbol editor only)

Editing Options

Field Name Templates Bus junctions

Background

smerr

Buses

e en

Cursor

Drawing sheet

ERCerrors

ERCwarnings

Global labels

Grid

Title: Calar Preview

Helper items =y

T G [ B Toe
WICad E 54 Fieud (5.0 [ 7t
T T

Hidden items

Hierarchical labels

Reset Colors to Defaults © Cancel + 0K

Default Fields

Define additional custom fields and corresponding values that will appear in newly placed symbols.

_;?; * Preferences oA X
Commaon Global field name templates:
Mouse and Touchpad Name Visible URL
Hotkeys

~  Schematic Editor
Display Options
Editing Options

Colors

Field Name Templates

@® Cancel ~ 0K

Menupunkt Hilfe

Access to on-line help (this document) for an extensive tutorial about KiCad.

Use the Report a Bug item to report a bug online. Full KiCad version and user system information is
available via the Copy Version Info button in the About KiCad window.
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Obere Werkzeugleiste

Einrichten des Zeichenblattes

The Sheet Settings icon (ID ) allows you to define the sheet size and the contents of the title block.

Seite einrichten x
Papier Betitelungsparameter
Gralke: Anzahl der Schaltplane: 1 Schaltplannummer: 1
A4 210x297mm - | _Erstellungsdatum -
| 2015-09-17 << 17.09.2015 w» | |_| In andere Schaltplane exportieren
Ausrichtung: _
ERaRE - | Revision 4 September b 4 2015 »
' | 21 LS I T P R indere Schaltpline exportieren
Benutzerdefinierte Grofe: - 1 2 3 45 6
. — itel
= pret= | Pumpensteuerung Hebeanlage # % 3 10 1131213 indere Schaltpline exportieren
pe " 14 15 16 [ 18 19 20 o
B Firma 21 22 23 24 25 26 27
rschau
S0 | Wasser&Flur, Am See 1, D-99999 Mus 28 29 30 indere Schaltpline exportieren
Kommentarl
| wnw wasser-flur.net |_| In andere Schaltpline exportieren
Kommentar2
| Design: Klaus Miller\nE-Mail: k. mueller@wasser-flur.de |_| In andere Schaltpline exportieren
Komrmentar3
| MNur 230V Version! |_| In andere Schaltpline exportieren
%E ) Kommentar4
| Ersatz fir Version 1.x ab Dezember 2015 [_| In andere Schaltpline exportieren
Seitenlayoutbeschreibungsdatei
| | DurrJ'lsur.henI
Abbrechen |l oK

Die Blattnummerierung wird automatisch aktualisiert. Sie kdnnen das heutige Datum setzen, indem Sie auf
den Button mit den linksgerichteten Pfeilen bei "Datum festlegen" driicken, es wird aber spéter nicht
automatisch gedndert.

Suchwerkzeug

The Find icon ( /@)) can be used to access the search tool.
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Suche 4

suchen nach; | ]C?l - Suchen

v Mur ganze Wirter suchen SchlieBen
v Grof-/Kleinschreibung beachten

] Suche mittels einfacher Wildcards

_| Beim Erreichen des Suchendes von vorne beginnen

¥ In allen Bauteilfeldern suchen

__| Alle Pinnamen und -nummern durchsuchen

' Nur im gegenwartigen Schaltplan suchen

_| Cursor springt nicht zu gefundenen Element

You can search for a reference, a value or a text string in the current sheet or in the whole hierarchy. Once
found, the cursor will be positioned on the found element in the relevant sub-sheet.

Netzlisten Werkzeug

The Netlist icon (@) opens the netlist generation tool.

The tool creates a file which describe all connections in the entire hierarchy.

In a multisheet hierarchy, any local label is visible only inside the sheet to which it belongs. For example: the
label LABEL1 of sheet 3 is different from the label LABEL1 of sheet 5 (if no connection has been intentionally
introduced to connect them). This is due to the fact that the sheet name path is internally associated with the
local label.

Even though there is no text length limit for labels in KiCad, please take into account that

NOTE . . .
other programs reading the generated netlist may have such constraints.

Avoid spaces in labels, because they will appear as separated words in the generated file.
NOTE It is not a limitation of KiCad, but of many netlist formats, which often assume that a label
has no spaces.
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MNetzliste *

Pcbnew | OrcadPCB2 | CadStar | Spice | PadsPcb |

Erstellen

Optionen:
Pt Abbrechen

|v Default Format

Plugin hinzufiigen

Plugin entfernen

|| Voreingestellten Netznamen verwenden

Voreingestellter Netzlisten Dateiname:

interf _u.net

Optionen:

Default Format Check to select Pcbnew as the default format.

Andere Formate kénnen ebenfalls erzeugt werden:

® QOrcad PCB2
e (CadStar

® Spice (simulators)

External plugins can be added to extend the netlist formats list (PadsPcb Plugin was added in the picture
above).

There is more information about creating netlists in Create a Netlist chapter.

Das Annotation (Beschriftungs) Werkzeug

The icon g launches the annotation tool. This tool assigns references to components.

Fiir mehrteilige Bauteile (z.B. ein 4-fach-NAND Gatter der 7400 TTL Familie), wird ein Mehrteil-Suffix erzeugt
(daher wird ein 7400 TTL mit dem Bezeichner U3 aufgeteilt in U3A, U3B, U3C und U3D).

You can unconditionally annotate all the components or only the new components, i.e. those which were not
previously annotated.
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Annotation des Schaltplans

Anwendungsbereich

- Auf alle Schaltplane anwenden

) Nur auf den gegenwartigen Schaltplan amwenden

») Bestehende Annotationen beibehalten

) Bestehende Annctationen ersetzen

! Ersetzen, vorhandene Multi-Einheiten jedoch nicht tauschen

Reihenfolge der Annotation
# Sortiere Bauteile nach ihrer X-Position

) Sortiere Bauteile nach lhrer Y-Position

Annotationsauswahl

W
-

=) Verwende erste freie Nummer im Schaltplan

) Verwende erste freie Nummer bis Schaltplannummer x 100

_) Verwende erste freie Nummer bis Schaltplannummer x 1000

Dialog
|| Diesen Dizlog gedffnet halten

|« Immer Rickfragen

Schliefen Ldsche Annotationen

Annotation

Anwendungsbereich

Use the entire schematic

Use the current page only

Keep existing annotation

Reset existing annotation

Reset, but do not swap any annotated
multi-unit parts

Reihenfolge der Annotation

All sheets are re-annotated (default).

Only the current sheet is re-annotated (this option is to be
used only in special cases, for example to evaluate the amount
of resistors in the current sheet.).

Conditional annotation, only the new components will be re-
annotated (default).

Unconditional annotation, all the components will be re-
annotated (this option is to be used when there are duplicated
references).

Keeps all groups of multiple units (e.g. U2A, U2B) together
when reannotating.

Selects the order in which components will be numbered (either horizontally or vertically).

Annotationsauswahl
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Selects the assigned reference format.

ERC Werkzeug

The icon Ea launches the electrical rules check (ERC) tool.

This tool performs a design verification and is able to detect forgotten connections, and inconsistencies.

Once you have run the ERC, KiCad places markers to highlight problems. The error description is displayed
after left clicking on the marker. An error report file can also be generated.

ERC Bericht
Elektrischer Regel Check X
ERC | Optionen
ERC Bericht: Meldungen:
Fertig
Total: il
Warnungen: | 1
Fehler: 0
| | ERC Protokolldatei erstellen

Fehlerliste:

Fehler Type(4): Konflikt zwischen Pins. Schweregrad: Warnung
« @ (10,100Z0l1,3,300Z0ll): Pin B12 (Bidirektional) von Bauteil U9 ist verbunden mit

+ @ (2,850Z0l1,9,350Zcll): Pin 1 (Spg.ausgang) von Bauteil #PWROT (Metz 41).

Entferne Marker| | Starte Schliefean

Errors are displayed in the Electrical Rules Checker dialog:

e Total: Komplette Zahl der Fehler und Warnungen.

e TFehler: Anzahl der aufgetretenen Fehler
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Warnungen: Anzahl der Warnungen

Optionen:

Create ERC file report Check this option to generate an ERC report file.
Befehle:

Delete Markers Remove all ERC error/warnings markers.

Run Start an Electrical Rules Check.

Close Close the dialog.

¢ Klicken auf eine Fehlermeldung springt zur zugehdrigen Markierung im Schaltplan.

ERC Optionen Dialog

Elektrischer Regel Check x

ERC | Optionen |

Initialisiere mit Voreinstellungen

Pin zu Pin Verbindung
Eingangspin

Eingangspin........ ;| ~ Ausgangspin

Ausgangspin......... . J

Bidirektionaler Pin

| . Tri-State Pin

gidirektionaler Pin.. | [ |

=
[]
wswern. || 00|00 (M ...
esverrn.. [ BB ..o
Nicht spezif. Pin... | | Wi Spg.eingangspin
Spg.eingangspin... .] . l. m . m . Spg.ausgangspin
Spg.ausgangspin...... .| E | E . W] . E Offener Kollektor
Offener Kollektor... .] E) l. W] . Wi . E" Offener Emitter
Offener Emitter..... .|E| .. . - . E |.‘. Keine Verbindun
Keine Verbindung.... JEI . _ |‘E‘ |

Bezeichner zu Bezeichner Verbindung
[ Teste shnliche Bezeichner

|v Teste einmalige globale Bezeichner
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This tab allows you to define the connectivity rules between pins; you can choose between 3 options for
each case:

e Kein Fehler
e Warnung

e Fehler

Jedes Kéastchen der Matrix kann durch anklicken verdndert werden.

Optionen:

Test similar labels Report labels that differ only by letter case (e.g.
label/Label/LaBeL). Net names are case-sensitive therefore
such labels are treated as separate nets.

Test unique global labels Report global lables that occur only once for a particular net.
Normally it is required to have at least two make a
connection.

Befehle:
Initialize to Default Restores the original settings.
Stiicklistenwerkzeug

The icon E& launches the bill of materials (BOM) generator. This tool generates a file listing the

components and/or hierarchical connections (global labels).
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Stiickliste (BOM) *

Plugins

Erstellen |

bomicsy
bom_with_title_block_2 Schlieffen ]
Hilfe |
Plugin hinzufiigen ]
Plugin entfernen |

MName:

bom._with-title_block.2 Plugindatei editieren ]

Kommandozeile:
¥sltproc -o “%0" “fusr/lib/kicad/plugins/bom_with_title_block_ 2 _csvaxsl” I

Plugin Info:

Command line:
xsltproc -0 "%0.csv” “pathToFile/bom2esvxsl” %I

Output format

Reference, Value, Fields[n], Library, Library Ref
U1, PIC32MX, Fields[n]. KicadLib, PIC

The Schematic Editor’s BOM generator makes use of external plugins, either as XSLT or Python scripts. There
are a few examples installed inside the KiCad program files directory.

Ein hilfreicher Satz von Bauteileigenschaften die in einer Stiickliste (BOM) verwendet werden kénnen:

* Wert: eindeutiger Name fiir jedes verwendete Bauteil

* Footprint - entweder manuell gesetzt oder "zurtick-annotiert" (siehe unten).
e Feldl - Name des Herstellers

¢ Feld2 - Teilenummer des Herstellers

e Teld3 - Teilenummer des Distributors

Zum Beispiel:
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Bauteil Eigenschaften ®

Komponente Felder
Komponenta I-!orlz. Ausrichtung AMertik, Ausrichtung
m . Narme Wert () Links () Unterseite
' (=) Zentrieren = Zentrieren
'f"f‘:‘ht””g (Grad) Wert 4003APG120 ) Rechts () Oberselte
b Footprint  PGA120
Sl Datenblatt
) 180 ;
= price 503 Darstellung Stk
() -90 i o
L Fields test [ sichtbar =) MNormal
Spiegelt——m78 —8 —————— o T Kursi
;P'E:E ) |_| Rotleren . He
(=) Mormal ) Fett
I_! Horizontal spiegeln - ) Fett Kursiv
() Vertikal spiegeln |
Feldname
[ Geanderte Form
Referenz
[Bauteilname
[ 4003APG120 l RS
us
[ Test J Wahle
! ]
Zeitstempel
322D32FA ] Grﬁﬂe[ 0,070 l .
I Feld hinzufugen I
Posk [ 0,000 lin
Editiere Spice-Modell | | Feld entfernen I
PosY { 2,750 Iin
Voreinstellungen wlederhersl.ellenJ | Nach oben bewegen I

[t | [_x_|

On MS Windows, BOM generator dialog has a special option (pointed by red arrow) that controls visibility
of external plugin window. + By default, BOM generator command is executed console window hidden and
output is redirected to Plugin info field. Set this option to show the window of the running command. It may
be necessary if plugin has provides a graphical user interface.
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Bill of Material

Plugins i3emerake

bomZcsy

Close

Help

Bl bt

Add Plugin
Femove Plugin
Mame:
I bomZcsy Edit Plugin File

Command line:
I xslbproc -0 "%%0" " Program Files\KiCadilibpluginstbomzcsy, xsl" "36I"

W Show console window — -ef——————
Plugin Info:

Generate a Tab delimited list (csv file byped,

Cne component per line

Fields are

Ref,Walue, Fookprint, Dakasheet, Fields, Fieldd, price

L+

Command line
wslkproc -o "0, cev” "pathToFile/bomZosy xsl" "l

Lo

Edit Fields tool

The icon @ opens a spreadsheet to view and modify field values for all symbols.
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3= Symbol Table - 68 symbals in 24 groups AN E
Dptions Reference Value Footprint
b Cicn 10uF Discret:CPB
[ Regroup symbols U2 78105 | DiscretLM7BLYX
Ut ICL7660 | Package_DIP-DIP-8_W762mm_LongPads
kG ca 470F/63V | Discret-CPB
Field Show | Sort b PIP2 P3P4P5 PR CONN_2 | TerminalBlock_PhoenixTerminal Block_Phoenix_M
Reference Cl &fuf Discret:CPG
Value c2 47UF/20V | Discret-CPB
Footprint ol INGDO7 | Diode_THT.D_D0-41_SOD&1_P12 7Bmm_Horizontal
Datashest D RLRIZRILRZ2R26R28 | 220K | Resistor_THT-R_Auial_DIND204_L3 6mm DI Bmm,
Description b RS RIS R25 R27 47 Resistor_THT:R_Auial_DIND204_L3 6mm_DI Emm|
Ouantity | D2D3D4DSD6D7DB DS INGISE | Diode THT:D_DO-35.50027_P762mm Horzontal
b RioR20 56K | Resistor_THT.-R Avial_DIND204_L36mm_Di Bmm)
b Cl2ck 150nF Capaciter_THT-C_Disc_D50mm_ W2.5mm_P5.00n
D RBRIRBRIGRZIAZL (1K Resistor_THT:R_Awial_DING204_L3 6mm_D1 Emm]
D 02040608 MPAS42 | DiscretT092-CBE
b 01030507 MPAS32 | DiscretTO92-CBE
b R3IRI3 470 Resistor THT:R_Auial_DIND204_L3 mm_DI Emm!
b RER7 RI6 RI7 22K Resistor_THT:R_Auial_DING204_L3 6mm_D1 Emm|
b U3 LM358N | Package_DIP-DIP-8_W762mm_LongPads
b C4C7 47nF Capacitor_THT-C_Disc_D5 Bmm_W2 Smm_P500n
[ C5CH 820pF Capaciter_THT.C_Disc_050mm_ W2 5mm_P5.00n
b RIR2I 47K Resistor_THT-R_fdal_DIND204_L.3 Gmm_D1 Bmm)
k. e - -~ N~ == = P N e P o
C [2]
Apply Changes | | Revert Changes | Llose

Once you modify field values, you need to either accept changes by clicking on 'Apply’' button or undo them
by clicking on 'Revert' button.

Tricks to simplify fields filling

There are several special copy/paste methods in spreadsheet. They may be useful when entering field values
that are repeated in a few components.

These methods are illustrated below.
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Copy (Ctrl+C) Selection Paste (Ctrl+V)

abc abc abc

12
22
] e

NOTE These techniques are also available in other dialogs with a grid control element.

Import tool for footprint assignment

Zugriff:
The icon n launches the back-annotate tool.

This tool allows footprint changes made in the PCB Editor to be imported back into the footprint fields in
the Schematic Editor.
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Manage Symbol Libraries

Symbol libraries hold collections of symbols used when creating schematics. Each symbol in a schematic is
uniquely identified by a full name that is composed of a library nickname and a symbol name. An example is
Audio:AD1853.

Symbol Library Table
The symbol library table holds a list of all library files KiCad knows about. The symbol library table is
constructed from the global symbol library table file and the project specific symbol library table file.

When a symbol is loaded, KiCad uses the library nickname, Audio in our example, to lookup the library
location in the symbol library table.

The image below shows the symbol library table editing dialog which can be opened by invoking the
Manage Symbol Libraries... entry in the Preferences menu.

..J; E 4 Symbol Libraries v oA X

Libraries by Scope

Global Libraries | Project Specific Libraries |

..ﬁctl\t& Nickname Library Path Library Format | Options |
e S R N
_| dxxx_IEEE ${KICAD6_SYMBOL_DIR}M4xxx_IEEE.kicad_sym KiCad dxxx serie
|§| TaAxGxx ${KICAD6_SYMBOL_DIR}M74xGxx.kicad_sym KiCad TaxGxx sy
() Tdxx ${KICADG_SYMBOL_DIR}M74xx.kicad_sym KiCad Tdxx symi
() 74xx_IEEE ${KICAD6_SYMBOL_DIR}74xx_IEEE.kicad_sym KiCad T4xx serie
|§| Amplifier_Audio ${KICADE_SYMBOL_DIRMAmplifier_Audio.kicad_sym KiCad Amplifier
|E Amplifier_Buffer ${KICAD6_SYMBOL_DIR}Amplifier_Bufferkicad_sym KiCad Buffer am
|§| Amplifier_Current ${KICAD6_SYMBOL_DIR}MAmplifier_Current.kicad_sym KiCad Amplifiers
|§| Amplifier_Difference ${KICAD6_SYMBOL_DIR}Amplifier_Difference.kicad_sym KiCad Amplifiers
|§| Amplifier_Operational ${KICADE_SYMBOL_DIR}Amplifier_Operational.kicad_sym KiCad General o
|§| Amplifier_Instrumentation ${KICADE_SYMBOL_DIRMAmplifier_Instrumentation.kicad_sym KiCad Instrumer
+ w1t L w Migrate Libraries

Path Substitutions:
${KICAD6_SYMBOL_DIR} /home/graham/kicad/libraries/symbols/kicad-symbols
${KIPRIMOD} fusr/share/kicad/demos/kit-dev-coldfire-xilinx_5213

® Cancel v 0K

Global Symbol Library Table

The global symbol library table contains the list of libraries that are always available regardless of the
currently loaded project file. The table is saved in the file sym-lib-table in the user’s KiCad configuration
folder. The location of this folder is dependent upon the operating system being used.

Project Specific Symbol Library Table

The project specific symbol library table contains the list of libraries that are available specifically for the
currently loaded project file. The project specific symbol library table can only be edited when it is loaded
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along with the project file. If no project file is loaded or there is no symbol library table file in the current
project path, an empty table is created which can be edited and later saved along with the project file.

Initial Configuration

The first time the KiCad Schematic Editor is run and the global symbol table file sym-1ib-table is not found
in the KiCad configuration folder, KiCad will present the "Configure Global Symbol Library Table" dialog to
the user. The dialog presents the user with three options.

¢ Copy default global symbol library table (recommended). If this option is selected, KiCad will copy
the default symbol library table file stored in the system’s Kicad template folder to the file sym-1lib-
table in the user’s KiCad configuration folder. If the default template sym-lib-table file cannot be
found, this option will be grayed out. The missing default table is usually caused by the KiCad default
libraries not being installed (on some systems they are installed by a separate package). If the libraries
are installed in a non-standard location, use the second option and browse to the library table location
manually.

¢ Copy custom global symbol library table. If this option is selected, the user must browse to the desired
symbol library table file, which will be copied to the user’s KiCad configuration directory.

* (Create an empty global symbol library table. An empty symbol library table file will be created in the
user’s KiCad configuration directory. The user must add libraries to the table manually.

Configure Global Symbol Library Table

KiCad has been run for the first time using the new symbol library table For
accessing libraries. Inorder for KiCad to access symbol libraries,

you must configure your global symbol library table. Please seleck from one
of the options below. If you are not sure which option to select, please

use the default selection.

© Copy default global symbol library table (recommended)
Copy custom global symbol library table
Create an empty global symbol library table

Select global symbol library table File:

)

OK

The default symbol library table includes all of the symbol libraries that are installed as
part of KiCad. This may or may not be desirable depending on usages and the speed of the
system. The amount of time required to load the symbol libraries is proportional to the
number of libraries in the symbol library table. If symbol library load times are excessive,
remove rarely and/or never used libraries from the global library table and add them to

NOTE

the project library table as required.
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Adding Table Entries

In order to use a symbol library, it must first be added to either the global table or the project specific table.
The project specific table is only applicable when you have a project file open.

NOTE Each library entry must have a unique nickname.

The library nickname does not have to be related in any way to the actual library file name or path. The
colon : and \ characters cannot be used anywhere in the library nickname. Each library entry must have a
valid path and/or file name depending on the type of library. Paths can be defined as absolute, relative, or by
environment variable substitution (see section below).

The appropriate library format must be selected in order for the library to be properly read. "KiCad" format
is used for KiCad version 6 libraries ( .kicad_sym files), while "Legacy" format is used for libraries from
older versions of KiCad ( .1ib files). Legacy libraries are read-only, but can be migrated to KiCad format
libraries using the Migrate Libraries button (see section Migrating Legacy Libraries).

There is also a description field to add a description of the library entry. The option field is not used at this
time so adding options will have no effect when loading libraries.

® DPlease note that you cannot have duplicate library nicknames in the same table. However, you can have
duplicate library nicknames in both the global and project specific symbol library table.

* The project specific table entry will take precedence over the global table entry when duplicate
nicknames occur.

®* When entries are defined in the project specific table, a sym-lib-table file containing the entries will be

written into the folder of the currently open project file.

Environment Variable Substitution

One of the most powerful features of the symbol library table is environment variable substitution. This
allows for definition of custom paths to where symbol libraries are stored in environment variables.
Environment variable substitution is supported by using the syntax ${ENV_VAR_NAME} in the library path.

By default, at run time KiCad defines two environment variables relevant for locating symbol libraries:

e the $KIPRJMOD environment variable that always points to the currently open project directory.
$KIPRJMOD cannot be modified.

e the $KICAD6_SYMBOL_DIR environment variable. This points to the path where the default symbol
libraries that were installed with KiCad.

You can override $KICAD6_SYMBOL_DIR by redefining it in Preferences - Configure Paths.... This is useful
for using libraries installed in a nonstandard location.

$KIPRJMOD allows you to store libraries in the project path without having to define the absolute path
(which is not always known) to the library in the project specific symbol library table.

Usage Patterns

Symbol libraries can be defined either globally or specifically to the currently loaded project. Symbol
libraries defined in the user’s global table are always available and are stored in the sym-lib-table file in
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the user’s KiCad configuration folder. The project-specific symbol library table is active only for the
currently open project file.

There are advantages and disadvantages to each method. Defining all libraries in the global table means they
will always be available when needed. The disadvantage of this is that load time will increase.

Defining all symbol libraries on a project specific basis means that you only have the libraries required for
the project which decreases symbol library load times. The disadvantage is that you always have to
remember to add each symbol library that you need for every project.

One usage pattern would be to define commonly used libraries globally and the libraries only required for
the project in the project specific library table. There is no restriction on how to define libraries.

Migrating Legacy Libraries

Legacy libraries ( .lib files) are read-only, but they can be migrated to KiCad version 6 libraries
( .kicad_sym).KiCad version 6 libraries cannot be viewed or edited by KiCad versions older than 6.0.0.

Legacy libraries can be converted to KiCad 6 libraries by selecting them in the symbol library table and
clicking the Migrate Libraries button. Multiple libraries can be selected and migrated at once by  ctr1 -
clicking or | shift -clicking.

Libraries can also be converted one at a time by opening them in the Symbol Editor and saving them as a
new library.

Legacy Project Remapping
When loading a schematic created prior to the symbol library table implementation, KiCad will attempt to

remap the symbol library links in the schematic to the appropriate library table symbols. The success of this
process is dependent on several factors:

¢ the original libraries used in the schematic are still available and unchanged from when the symbol was
added to the schematic.

e all rescue operations were performed when detected to create a rescue library or keep the existing
rescue library up to date.

* the integrity of the project symbol cache library has not been corrupted.

The remapping will make a back up of all the files that are changed during remapping in
WARNING  the rescue-backup folder in the project folder. Always make a back up of your project
before remapping just in case something goes wrong.

The rescue operation is performed even if it has been disabled to ensure the correct
symbols are available for remapping. Do not cancel this operation or the remapping will
fail to correctly remap schematics symbols. Any broken symbol links will have to be fixed
manually.

WARNING
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NOTE

39

If the original libraries have been removed and the rescue was not performed, the cache
library can be used as a recovery library as a last resort. Copy the cache library to a new
file name and add the new library file to the top of the library list using a version of KiCad
prior to the symbol library table implementation.



Erstellung und Bearbeitung eines Schaltplans

Einleitung

Ein Schaltplan kann auf einem einzelnen Blatt dargestellt werden, aber wenn er grofd genug ist wird er
mehrere Blatter benotigen.

A schematic represented by several sheets is hierarchical, and all its sheets (each one represented by its own
file) constitute a complete KiCad schematic. The manipulation of hierarchical schematics will be described in
the Hierarchical Schematics chapter.

Allgemeine Betrachtungen

A schematic designed with KiCad is more than a simple graphic representation of an electronic device. It is
normally the entry point of a development chain that allows for:

e Prifungen unter zu Hilfenahme von Regelsdtzen (Elektrischer-Regel-Priifung (ERC)) konnen
durchgefiihrt werden um Fehler und Auslassungen zu erkennen.

e Automatisches Erstellen eine Stuickliste (BOM).
* Benutzung einer Software zur Simulation wie zum Beispiel SPICE, siehe Netzliste erzeugen.

® Defining a circuit for transferring to PCB layout.

A schematic mainly consists of symbols, wires, labels, junctions, buses and power ports. For clarity in the
schematic, you can place purely graphical elements like bus entries, comments, and polylines.

Symbols are added to the schematic from symbol libraries. After the schematic is made, the set of
connections and footprints is imported into the PCB editor for designing a board.

Symbol placement and editing

Find and place a symbol

To load a symbol into your schematic you can use the icon E— A dialog box allows you to type the name of
the symbol to load.
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Bauteilauswahl (2892 Elemente geladen) X

Filter:
TA4AHC1GO4
J4AHC1G14 [ inverting buffer with Schmitt tri I
TACBTLV3861
b T4HCEO [ Quad nand2 ]
+ TJ4HCOZ [ Quad Nor2 ]
Komponente A
Komponente B
Komponente C
Komponente D
| 74AHC1G14
Beschreibung
inverting buffer with Schmitt
ftrigger.
| Abbrechen | | OK

The Choose Symbols dialog will filter symbols by name, keywords, and description according to what you
type into the search field. Advanced filters can be used just by typing them:

* Wildcards: use the characters ? and * respectively to mean "any character" and "any number of
characters".

* Relational: if a library part’s description or keywords contain a tag of the format "Key:123", you can
match relative to that by typing "Key>123" (greater than), "Key<123" (less than), etc. Numbers may include
one of the following case-insensitive suffixes:

p n u m k meg g t
1012 10° 10°® 10° 10 108 10° 10'
ki mi gi ti

210 220 230 240

* Regular expression: if you're familiar with regular expressions, these can be used too. The regular
expression flavor used is the wxWidgets Advanced Regular Expression style, which is similar to Perl
regular expressions.

If the symbol specifies a default footprint, this footprint will be previewed in the lower right. If the symbol
includes footprint filters, alternate footprints that satisfy the footprint filters can be selected in the
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footprint dropdown menu at right.

After selecting a symbol to place, the symbol will be attached to the cursor. Left clicking the desired location
in the schematic places the symbol into the schematic. Before placing the symbol in the schematic, you can
rotate it, mirror it, and edit its fields, by either using the hotkeys or the right-click context menu. These
actions can also be performed after placement.

Here is a symbol during placement:

deRFmegal28—
J B
Abbrechen
Bauteil ausrichten Rotieren im Uhrzeigersinn R

Bauteil editieren Rotieren gegen den Uhrzeigersinn

Felder autoplatzieren O Splegeln --

Typenbeschreibung Spiegeln ||

Zentrieren F4 MNormal N
Hinein zoomen F1

Heraus zoomen F2

Ansicht aktualisieren F3 |

Autozoom Posl |

Zoomauswahl o

Rasterauswahl L

SchlieBen

If the "Place repeated copies” option is checked, after placing a symbol KiCad will start placing another copy
of the symbol. This process continues until the user presses | Esc .

For symbols with multiple units, if the "Place all units" option is checked, after placing the symbol KiCad will
start placing the next unit in the symbol. This continues until the last unit has been placed or the user
presses  Esc .

Placing power ports

A power port symbol is a symbol representing a connection to a power net. The symbols are grouped in the
power library, so they can be placed using the symbol chooser. However, as power placements are frequent,
the J__ tool is available. This tool is similar, except that the search is done directly in the power library.

Symbol Editing and Modification (already placed component)

There are two ways to edit a symbol:

* Modification of the symbol itself: position, orientation, unit selection on a multi-unit symbol.

¢ Modification of one of the fields of the symbol: reference, value, footprint, etc.
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When a symbol has just been placed, you may have to modify its value (particularly for resistors, capacitors,
etc.), but it is useless to assign to it a reference number right away, or to select the unit (except for

components with locked units, which you have to assign manually). This can be done automatically by the
annotation function.

Symbol modification

To modify some feature of a symbol, position the cursor on the symbol, and then either:

® Double-click on the symbol to open the full editing dialog.

Mit einem Rechtsklick das Kontextmeni zu 6ffnen und einen der Befehle Bewegen, Ausrichtung,
Bearbeiten, Loschen, usw. auswahlen.

¢ Use a hotkey to perform an action on the symbol ( £ to open the properties dialog, r to rotate, etc.).

Note that hotkeys act on the selected symbol; if no symbol is selected hotkeys act on the symbol under
the cursor.

Symbols can also be selected by clicking on them or drag-selecting them. Selected symbols can be modified
by clicking relevant buttons in the top toolbar or using a hotkey.

Textfelder eines Bauteils andern

Sie konnen die Referenz, den Wert, die Position, die Ausrichtung, die Textgrofse und Sichtbarkeit der Felder
durch folgende Moglichkeiten &ndern:

* Doppelklick auf das Textfeld, um es zu &ndern.

e Rechtsklick um das Kontextmeni zu 6ffnen und einen der Befehle benutzen: Bewegen, Drehen,

Bearbeiten, Loschen, usw.

* Dosition the cursor over the field (if nothing is selected) or select the field and press € to edit the field.

® Position the cursor over the symbol (if nothing is selected) or select the symbol and press V|, v, or F
hotkeys to directly edit the symbol’s value, reference designator, or footprint fields, respectively.

For more options, or in order to create fields, double-click on the symbol to open the Symbol Properties
dialog.
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Each field can be visible or hidden, and displayed horizontally or vertically. The displayed position is always
indicated for a normally displayed symbol (no rotation or mirroring) and is relative to the anchor point of

the symbol.

The position and orientation properties of each field may be hidden in this dialog. They can be shown by
right-clicking on the column header of the fields table and enabling the "Orientation’, "X Position", and/or "Y
Position" columns. Other columns can be shown or hidden as desired.

The "Update Symbol from Library..." button is used to update the schematic’s copy of the symbol to match
the copy in the library. The "Change Symbol..." button is used to swap the current symbol to a different
symbol in the library.

"Edit Symbol..." opens the Symbol Editor to edit the copy of the symbol in the schematic. Note that the
original symbol in the library will not be modified. The "Edit Library Symbol..." button opens the Symbol
Editor to edit the original symbol in the library. In this case, the symbol in the schematic will not be modified
until the user clicks the "Update Symbol from Library..." button.

Electrical Connections

Einleitung

There are a number of elements that can be added to a schematic to electrically connect components. All of
these elements can be placed with the buttons on the vertical right toolbar or using hotkeys.

Diese Elemente sind:

® Wires: direct connection between pins.

¢ Buses: connections for a group of signals.



Bus entries: connections between wires and buses.

* No-connection flags: terminations for pins or wires that are intentionally unconnected. These flags
prevent ERC violations for unconnected pins.

* Junctions: connections between crossing wires or buses.
¢ Net labels: local name for a signal. Signals within a sheet that have the same net label are connected.

* Global labels: global name for a signal. Signals with the same global label are connected even if they are
not in the same sheet.

* Hierarchical labels: a label for a signal in a subsheet that enables the signal to be accessed in a parent
sheet. See the Hierarchical Schematics section for more information about hierarchical labels, sheets, and
pins.

* Hierarchical sheets: an instantiation of a subsheet within a parent sheet. The parent sheet can connect
to the subsheet through the subsheet’s hierarchical pins.

e Hierarchical pins: connection points between a parent sheet and a subsheet. Hierarchical pins appear at
the parent sheet’s level and correspond to hierarchical labels in the subsheet.

Several other types of items can be placed on the schematic but do not affect connectivity:

e Graphical lines: graphical lines for presentation.
* Text: textual comments and annotations.

¢ Bitmap images: raster graphics from an external file.

This section will also discuss two special types of symbols that can be added with the "Power port" button on
the right toolbar:

* Power ports: symbols for connecting wires to a power or ground net.

e PWR FLAG: a specific symbol for indicating that a net is powered when it is not connected to a power
output pin (for example, a power net that is supplied by an off-board connector).

Verbindungen (Leitungen und Label)

Es gibt zwei Moglichkeiten eine Verbindung zu erstellen:

® Pinzu Pin Verbindungen

e Tabel

Das folgende Bild zeigt die beiden Methoden:
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Label Connections

The point of "contact" of a label is the small square in the corner of the label. The square disappears when
the label is connected. The position of the connection point relative to the label text can be changed by
choosing a different label orientation in the label properties, or by mirroring/rotating the label.

The label’s connection point must be in contact with a wire or the end of a pin for the label to be connected.

Wire Connections
Um eine Verbindung herzustellen, muss ein Teil der Leitung mit seinen Enden an ein anderes Segment oder

einen Pin angeschlossen sein.

Wenn es eine Uberlappung gibt (wenn eine Leitung iiber einen Anschluss lauft aber nicht zum Anschluss
verbunden wird), gibt es keine Verbindung.

Wires connect with other wires or pins only if their ends conincide exactly. Therefore it is
important to keep symbol pins and wires aligned to the grid. It is recommended to always

NOTE use a 50 mil grid when placing symbols and drawing wires because the KiCad standard
symbol library and all libraries that follow its style also use a 50 mil grid.
NOTE Symbols, wires, and other elements that are not aligned to the grid can be snapped back to
the grid by selecting them, right clicking, and selecting "Align Elements to Grid."
Wire Junctions

Wires that cross are not implicitly connected. It is necessary to join them with a junction dot if a connection
is desired. Junction dots will be automatically added to wires that start or end on top of an existing wire.
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Junction dots are used in the previous figure on the wires connected to P1 pins 18, 19, 20, 21, 22, and 23.

Nets with Multiple Names

A signal can only have one name. If two different labels are placed on the same net, an ERC violation will be
generated. Only one of the net names will be used in the netlist.

Hidden Power Pins
When the power pins of a symbol are visible, they must be connected, as with any other signal.

However, symbols such as gates and flip-flops are sometimes drawn with hidden power input pins which are
connected implicitly.

KiCad automatically connects invisible pins with type "power input" to a global net with the same name as
the pin. For example, if a symbol has a hidden power input pin named VCC, this pin will automatically be
connected to the global VCC net.

Care must be taken with hidden power input pins because they can create unintentional
connections. By nature, hidden pins are invisible and do not display their pin name. This
NOTE makes it easy to accidentally connect two power pins to the same net. For this reason, the
use of invisible power pins in symbols is not recommended outside of power port
symbols, and is only supported for compatibility with legacy designs and symbols.

Hidden pins can be shown in the schematic by checking the Show hidden pins option in
NOTE the Schematic Editor - Display Options section of the preferences, or by selecting View

— Show hidden pins. There is also a toggle icon E)— on the left (options) toolbar.

It may be necessary to join power nets of different names (for example, GND in TTL components and VSS in
MOS components). To accomplish this, add a <<power-ports,power port symbol> for each net and connect
them with a wire.

It is not recommended to use labels for power connection. These only have a "local" connection scope, and
will not connect to invisible power pins.

Wiring
To begin connecting elements, you may either use the "Wire' or 'Bus’' tools from the right-hand toolbar, or
you can auto-start a new wire from any existing pin or unconnected wire.

The wire drag action will drag the entire wire if you start dragging from the middle of the wire.
Alternatively, it will drag just one corner if you start the drag action over a corner where two wires connect

Verbindungen (Busse)

Im folgenden Schaltplan sind viele Anschliisse zu Bussen verbunden.
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Mitglieder eines Buses

Buses are a way to group related signals in the schematic in order to simplify complicated designs. Buses can
be drawn like wires using the bus tool, and are named using labels the same way signal wires are. There are
two types of bus in KiCad 6.0 and later: vector buses and group buses.

Avector bus is a collection of signals that start with a common prefix and end with a number. Vector buses
are named <PREFIX>[M..N] where PREFIX is any valid signal name, M is the first suffix number, and N is
the last suffix number. For example, the bus DATA[0..7] contains the signals DATAO, DATA1, and so on up to
DATA7 . It doesn’t matter which order M and N are specified in, but both must be non-negative.

A group bus is a collection of one or more signals and/or vector buses. Group buses can be used to bundle
together related signals even when they have different names. Group buses use a special label syntax:

<OPTIONAL_NAME>{SIGNAL1 SIGNAL2 SIGNAL3}

The members of the group are listed inside curly braces ( {}) separated by space characters. An optional
name for the group goes before the opening curly brace. If the group bus is unnamed, the resulting nets on
the PCB will just be the signal names inside the group. If the group bus has a name, the resulting nets will
have the name as a prefix, with a period ( . ) separating the prefix from the signal name.

For example, the bus {SCL SDA} has two signal members, and in the netlist these signals will be SCL and
SDA. The bus USB1{DP DM} will generate nets called USB1.DP and USB1.DM. For designs with larger buses
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that are repeated across several similar circuits, using this technique can save time.

Group buses can also contain vector buses. For example, the bus MEMORY{A[7..0] D[7..0] OE WE} contains
both vector buses and plain signals, and will result in nets such as MEMORY.A7 and MEMORY.OE on the PCB.

Bus wires can be drawn and connected in the same manner as signal wires, including using junctions to
create connections between crossing wires. Like signals, buses cannot have more than one name — if two
conflicting labels are attached to the same bus, an ERC violation will be generated.

Verbindungen zwischen Bus-Mitgliedern

Pins connected between the same members of a bus must be connected by labels. It is not possible to

connect a pin directly to a bus; this type of connection will be ignored by KiCad.

Im Beispiel oben sind Verbindungen tiber Labels hergestellt, die an Leitungen platziert wurden, die an Pins
angeschlossen sind. Buseinginge (Leitungssegmente mit 45 Grad) zu Bussen sind rein grafisch und nicht
notwendig um logische Verbindungen herzustellen.

In fact, using the repetition command ( 1nsert ), connections can be very quickly made in the following way,
if component pins are aligned in increasing order (a common case in practice on components such as
memories, microprocessors...):

® Place the first label (for example PCA0)

® Use the repetition command as much as needed to place members. KiCad will automatically create the
next labels ( PCA1, PCA2 ...) vertically aligned, theoretically on the position of the other pins.

e Zeichnen Sie die Leitung unter dem ersten Label. Dann nutzen Sie den Wiederholungsbefehl um die
anderen Leitungen unter den Labels zu platzieren.

* Wenn notig platzieren sie die Buseingédnge in der gleichen Weise (ersten Eingang platzieren, dann den
Wiederholungsbefehl nutzen).

In the Schematic Editor - Editing Options section of the Preferences menu, you can set
the repetition parameters:

NOTE e Horizontal pitch.
e Vertical pitch.

¢ Label increment (labels can be incremented or decremented by 1, 2, 3, etc.).

Bus unfolding

The unfold tool allows you to quickly break out signals from a bus. To unfold a signal, right-click on a bus
object (a bus wire, etc) and choose Unfold from Bus. Alternatively, use the Unfold Bus hotkey (default: ¢ )
when the cursor is over a bus object. The menu allows you to select which bus member to unfold.

After selecting the bus member, the next click will place the bus member label at the desired location. The
tool automatically generates a bus entry and wire leading up to the label location. After placing the label, you
can continue placing additional wire segments (for example, to connect to a component pin) and complete
the wire in any of the normal ways.
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Bus aliases

Bus aliases are shortcuts that allow you to work with large group buses more efficiently. They allow you to
define a group bus and give it a short name that can then be used instead of the full group name across the
schematic.

To create bus aliases, open the Bus Definitions dialog in the Tools menu.

Bus Definitions X

Bus Aliases Alias Members
UsSB (monitor_mixer.sch) DP
DM
VBUS
Alias Name Member Name
Add Rename Remove Add Rename Remove

Cancel OK

An alias may be named any valid signal name. Using the dialog, you can add signals or vector buses to the
alias. As a shortcut, you can type or paste in a list of signals and/or buses separated by spaces, and they will
all be added to the alias definition. In this example, we define an alias called USB with members DP, DM, and
VBUS .

After defining an alias, it can be used in a group bus label by putting the alias name inside the curly braces of
the group bus: {USB} . This has the same effect as labeling the bus {DP DM VBUS} . You can also add a prefix
name to the group, such as USB1{USB}, which results in nets such as USB1.DP as described above. For
complicated buses, using aliases can make the labels on your schematic much shorter. Keep in mind that the
aliases are just a shortcut, and the name of the alias is not included in the netlist.

Bus aliases are saved in the schematic file. Any aliases created in a given schematic sheet are available to use
in any other schematic sheet that is in the same hierarchical design.
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Buses with more than one label

KiCad 5.0 and earlier allowed the connection of bus wires with different labels together, and would join the
members of these buses during netlisting. This behavior has been removed in KiCad 6.0 because it is
incompatible with group buses, and also leads to confusing netlists because the name that a given signal will
receive is not easily predicted.

If you open a design that made use of this feature in a modern version of KiCad, you will see the Migrate
Buses dialog which guides you through updating the schematic so that only one label exists on any given set
of bus wires.

Migrate Buses X

This schematic has one or more buses with more than one label. This
was allowed in previous KiCad versions but is no longer permitted.

Please select a new name for each of the buses below.
A name has been suggested for you based on the labels attached to the

bus.

Sheet Conflicting Labels New Label Staktus
/ Q[7..0], D[7..0], R[5..0] Q[7..0] Updated
/ A[15..0], B[5..3], C[15..13] A[15..0]

/ ¥[1..3], X[0..0], Z[4..5] ¥[5..0]

Proposed new name:

A[15..0] ¥ | | Accept Name

OK

For each set of bus wires that has more than one label, you must choose the label to keep. The drop-down
name box lets you choose between the labels that exist in the design, or you can choose a different name by
manually entering it into the new name field.

Power Ports

Power port symbols are conventionally used to connect pins to power nets. Power port symbols have a
single pin which is invisible and marked as a power input. As described in the hidden power pins section, any
wire connected to the pin of a power port is therefore automatically connected to the power net with the
same name as the port’s pin.

In the KiCad standard library, power ports are found in the power library, but power port symbols can be
created in any library. To create a custom power port, make a new symbol with a hidden pin marked as a
power input. Name the pin according to the desired power net.

Das Bild unten zeigt ein Beispiel fiir Leistungsanschluss-Verbindungen.
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In this example, power ports symbols are used to connect the positive and negative terminals of the
capacitors to the VCC and GND nets, respectively.

Power port symbols are found in the power symbol library. They can also be created by drawing a symbol
with a hidden "power input" pin that has the name of the desired power net.

PWR_FLAG

Two PWR_FLAG symbols are visible in the screenshot above. They indicate to ERC that the two power nets
VCC and GND are actually connected to a power source, as there is no explicit power source such as a
voltage regulator output attached to either net.

Without these two flags, the ERC tool would diagnose: Error: Input Power pin not driven by any Output
Power pins.

The PWR_FLAG symbol is found in the power symbol library. The same effect can be achieved by connecting
any "Power Output" pin to the net.
No-connection flag

No-connection flags (=% ) are used to indicate that a pin is intentionally unconnected. These flags do not

have any effect on the schematic’s connectivity, but they prevent "unconnected pin" ERC warnings for pins
that are intentionally unconnected.

Zeichnungserganzungen

Text comments and graphic lines

It can be useful to place annotations such as text fields and frames to aid in understanding the schematic.
Text fields ( T ) and graphic lines (:‘}:E) are intended for this use, as opposed to labels and wires, which are
connection elements.
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The image below shows graphic lines and text in addition to wires, local labels, and hierarchical labels.

COMMUNICATION DSF

R36

Seite einrichten -Titelblock

The title block is edited with the Page Settings tool ([ ]).

Seite einrichten

Papier
Grafke:
Ad 210x297mm - J
Ausrichtundg:

Querformat - J

Benutzerdefinierte Grife:
Héhe: Breite:

Layoutvorschau
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Each field in the title block can be edited, as well as the paper size and orientation. If the "Export to other
sheets" option is checked for a field, that field will be updated in the title block of all sheets, rather than only
the current sheet.

A drawing sheet template file can also be selected.

Ersatz fir Versian 1.x ab Dezember 2015

ur, 230V Versiop!
Hesign: %taus MO ller
E-Mail: k.muellergwasser—flur.de
www.wasser=flur.net

Wasser&dFlur, Am See 1, D-99999 .Hui‘l:ll‘ihdt

Sheet: /
File: naname.sch D
Title: Pumpensteuerung Hebeanlage
Size: Ak | Date: 2015-09-17 Rev: 2.1
KiCad E.D.A. eeschema (2016-09=17 revision 679eefl)—master 1d: 1/1
[’y ) | . 5 . [~ [i

The sheet number (Sheet X/Y) is automatically updated, but sheet page numbers can also be manually set
using Edit - Edit Sheet Page Number....

Rescuing cached symbols

By default, KiCad loads symbols from the project libraries according to the set paths and library order. This
can cause a problem when loading a very old project: if the symbols in the library have changed or have
been removed or the library no longer exists since they were used in the project, the ones in the project
would be automatically replaced with the new versions. The new versions might not line up correctly or
might be oriented differently leading to a broken schematic.

When a project is saved, a cache library with the contents of the current library symbols is saved along with
the schematic. This allows the project to be distributed without the full libraries. If you load a project where
symbols are present both in its cache and in the system libraries, KiCad will scan the libraries for conflicts.
Any conflicts found will be listed in the following dialog:
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This project uses symbols that no longer match the ones in the system libraries.
sing this tool, you can rescue these cached symbols into a new library.

Choose "Rescue" for any parts you would like to save from this project's cache,
or press "Cancel” to allow the symbaols to be updated to the new versions.

All rescued components will be renamed with a new suffix of "-RESCUE-kicad test”
to avoid naming conflicts.

Symbols with cache/flibrary conflicts:

scue symbol | Symhbol name
DICDE

Instances of this symbol:

Reference | “alue

01 DICDE
02 DICDE
Cached Part: Library Part:

D
DIODE

D
DIODE

I oK

Mever Show Again

@ Cancel

You can see in this example that the project originally used a diode with the cathode facing up, but the
library now contains one with the cathode facing down. This change would break the schematic! Pressing OK
here will cause the symbol cache library to be saved into a special * "rescue" library and all the symbols are
renamed to avoid naming conflicts.

If you press Cancel, no rescues will be made, so KiCad will load all the new components by default. If you
save the schematic at this point, your cache will be overwritten and the old symbols will not be recoverable.
If you have saved the schematic, you can still go back and run the rescue function again by selecting "Rescue
Cached Components" in the "Tools" menu to call up the rescue dialog again.

If you would prefer not to see this dialog, you can press "Never Show Again'. The default will be to do
nothing and allow the new components to be loaded. This option can be changed back in the Libraries
preferences.
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Hierarchische Schaltpldne

Einleitung

Eine hierarchische Darstellung ist im Allgemeinen eine gute Losung fir Projekte die grofSer als ein paar
Arbeitsblétter sind. Wenn Sie solch eine Art von Projekt verwalten miissen dann ist es notig:

e Grofde Arbeitsblatter zu verwenden, was in Problemen beim Ausdrucken und Handhaben endet.

e Mehrere Blitter zu verwenden, was Sie zu einer hierarchischen Struktur hinfiihrt.

Der komplette Schaltplan besteht dann aus einem Hauptschaltplan, auch Hauptblatt genannt, und
Unterblattern, die die Hierarchie darstellen. Zudem erhoht ein geschicktes Unterteilen des Entwurfs in
separate Blatter oft die Lesbarkeit.

From the root sheet, you must be able to find all sub-sheets. Hierarchical schematics management is very
easy with KiCad, thanks to an integrated "hierarchy navigator" accessible via the icon of the top toolbar.

There are two types of hierarchy that can exist simultaneously: the first one has just been evoked and is of
general use. The second consists in creating symbols in the library that appear like traditional symbols in the
schematic, but which actually correspond to a schematic which describes their internal structure.

Diese zweite Art wird verwendet um integrierte Schaltungen zu entwickeln, weil Sie in diesem Fall
Funktionsbibliotheken in dem zu zeichnenden Schaltplan nutzen miussen.

KiCad currently doesn’t treat this second case.
Eine Hierarchie kann folgende Art haben:

¢ FEinfach: Ein gegebenes Blatt wird nur einmal verwendet.
e Komplex: Ein gegebenes Blatt wird mehr als einmal verwendet (mehrfache Instanzen).

¢ Flach: Das ist eine einfache Hierarchie, aber es werden keine Verbindungen zwischen Bldttern
gezeichnet.

KiCad can deal with all these hierarchies.

Das Erstellen eines hierarchischen Schaltplans ist einfach, die komplette Hierarchie wird vom
Hauptschaltplan aus gehandhabt, als hétten Sie nur einen Schaltplan.

Die zwei wichtigen zu verstehenden Punkte sind:

e Wie erstellt man ein Unterblatt?

e How to build electrical connections between sub-sheets.

Bewegen in der Hierarchie

Navigation among sub-sheets is acheived by using the navigator tool accessible via the button IEI on the

top toolbar.
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Hierarchie

2@l | Hauptschaltplan
@ muxdata
@ modul

@ pal-ntscsch
@ graphic

@ RAMS

@ buspcisch

@ ESVIDEC-RVE

Each sheet is reachable by clicking on its name. For quick access, right click on a sheet name, and choose to
Enter Sheet or double click within the bounds of the sheet.

In order to exit the current sheet to the parent sheet, right click anywhere in the schematic where there is no
object and select "Leave Sheet" in the context menu or press Alt+Backspace.

Lokale, hierarchische und globale Label

Eigenschaften
Local labels, tool A, are connecting signals only within a sheet. Hierarchical labels (tool Ag») are

connecting signals only within a sheet and to a hierarchical pin placed in the parent sheet.

Global labels (tool E}-) are connecting signals across all the hierarchy. Power pins (type power in and power

out) invisible are like global labels because they are seen as connected between them across all the
hierarchy.

Innerhalb einer Hierarchie (einfach oder komplex) konnen Sie sowohl hierarchische als

NOTE auch globale Label verwenden.

Summary of hierarchy creation

Folgendes missen Sie tun:

® Platzieren sie im Hauptblatt ein Hierarchiesymbol "Blattsymbol".

e Offnen Sie den neuen Schaltplan (Unterblatt) mit dem Navigator und zeichnen Sie diesen wie jeden
anderen Schaltplan.

* Draw the electric connections between the two schematics by placing Global Labels (HLabels) in the new
schematic (sub-sheet), and labels having the same name in the root sheet, known as SheetLabels. These
SheetLabels will be connected to the sheet symbol of the root sheet to the other elements of the
schematic like standard symbol pins.

Blattsymbol

Zeichnen Sie ein Rechteck, definiert tiber zwei diagonale Punkte, welches das Unterblatt symbolisiert.
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Die Grofie dieses Rechtecks muss es Thnen erlauben spater verschiedene Label (Hierarchieanschliisse) zu
platzieren, die mit den globalen Label (HLabels) des Unterblatts korrespondieren.

These labels are similar to usual symbol pins. Select the tool @a

Klicken Sie um die obere linke Ecke des Rechtecks zu platzieren. Klicken Sie noch einmal um die linke untere
Ecke zu platzieren, achten Sie auf ein ausreichend grofses Rechteck.

Sie werden dann aufgefordert einen Dateinamen einzugeben und einen Schaltplannamen fir dieses
Unterblatt. Dieser Name wird spater im Hierarchienavigator verwendet um den Schaltplan aufrufen zu

konnen.
Schaltplan Eigenschaften x
Dateiname: relais_1.sch GroBe: | 0,060 Zoll
Schaltplanname: relais_1| GroBe: | 0,060 Zoll

Einheitlicher Zeitstempel: | 57F2F106
Abbrechen OK

Sie mussen einen Dateinamen eingeben. Wenn es keinen Schaltplannamen gibt dann wird der Dateiname als
Blattname verwendet. Dies ist der tibliche Weg.
Verbindungen - Hierarchische Verbinder

Hier erstellen Sie die Verbindungspunkte (hierarchische Bezeichner) fiir das Symbol, das gerade erstellt
wurde.

These points of connection are similar to normal symbol pins, with however the possibility to connect a
complete bus with only one point of connection.

Importing Hierarchical Sheet Pins

¢ Select the tool If_&

¢ (lick on the hierarchical sheet from where you want to import the pins corresponding to hierarchical
labels placed in the corresponding schematic. A hierarchical pin appears, if a new hierarchical label
exists, i.e. not corresponding to an already placed pin.

¢ Klicken Sie dorthin wo Sie diesen Anschluss platzieren wollen.
All necessary pins can thus be placed quickly and without error. Their aspect is in accordance with
corresponding hierarchical labels.

Verbindungen - Hierarchische Labels

Each pin of the sheet symbol just created, must correspond to a label called hierarchical Label in the sub-
sheet. Hierarchical labels are similar to labels, but they provide connections between sub-sheet and root
sheet. The graphical representation of the two complementary labels (pin and hierarchical labels) is similar.
Hierarchical labels are made with the tool A{-.
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Siehe nachfolgendes Beispiel eines Hauptblattes:

Yol AR

JUMPER
N
cﬂrTfrIwEthSE

 Sheet: pic sockets

—pvcepic. o

~—VPE/MCLR  SyppoMclR

":: DATA-RB7

. CLOCK-RBE

-PDATA-RB7 -

_}CLOCK RE6

o :F|le pic- scckets sch

Beachten Sie den Anschluss VCC_PIC, der mit dem Jumper JP1 verbunden ist.

Und dies sind die zugehorigen Verbindungen auf dem Unterblatt:

- VCC_PICD—

VPR -MCLRD———%—

:

ONCCPIC S

 PWR_FLAG |

»
e 1

100nF - - | 100nF.
d|5cret C1 1 d|5cret C1 1

N V .

Sie sehen wieder die beiden korrespondierenden hierarchischen Label, die eine Verbindung zwischen den

beiden hierarchischen Blattern herstellen.

Sie konnen hierarchische Label und hierarchische Anschliisse verwenden, um zwei Busse
NOTE zu verbinden, entsprechend der Syntax (Bus[N.m]) wie schon beschrieben (siehe

Abschnitt 5.5.3).

59



Labels, hierarchische Labels, globale Labels und unsichtbare
Spannungsversorgungsanschliisse

Einige Anmerkungen zu verschiedenen Arten eine Verbindung herzustellen, anders als tiber durch
Leitungen.

Einfache Label

Einfache Label konnen nur lokale Punkte verbinden, d.h. begrenzt auf das Schaltplanblatt wo diese platziert
sind. Das kommt daher da:

® Jedes Blatt hat eine Blattnummer.

¢ Die Blattnummer ist mit dem Label verbunden.

Also, wenn Sie ein Label "TOTO" auf Blatt 3 platzieren, dann ist das tatsachliche Label "TOTO_3". Wenn Sie
ein Label "TOTO" ebenfalls auf Blatt 1 (dem Hauptblatt) platzieren, erstellen Sie eigentlich ein Label

"TOTO_1" welches sich durch den angehéngten Suffix von "TOTO_3" unterscheidet. Dieses Verhalten ist auch
gegeben wenn es nur ein Blatt im Projekt gibt.

Hierarchische Label

Was fir einfache Label gesagt wurde, gilt auch fiir hierarchische Label.

Thus in the same sheet, a hierarchical label "TOTO" is considered to be connected to alocal label "TOTO", but
not connected to a hierarchical label or label called "TOTO" in another sheet.

A hierarchical label is considered to be connected to the corresponding sheet pin symbol in the hierarchical
symbol placed in the parent sheet.

Unsichtbare Spannungsanschliisse

It was seen that invisible power pins were connected together if they have the same name. Thus all the
power pins declared "Invisible Power Pins" and named VCC are connected all symbol invisible power pins
named VCC only within the sheet they are placed.

Das bedeutet, wenn Sie ein Label "VCC" in einem Unterblatt platzieren, wird es nicht mit VCC Anschliissen
verbunden, weil dieses Label eigentlich VCC_n heifst, wobei n die Blattnummer ist.

If you want this label VCC to be really connected to the VCC for the entire schematic, it will have to be
explicitly connected to an invisible power pin via a VCC power symbol.

Globale Label

Globale Label, die einen identischen Namen haben, sind tiber alle Schaltplanseiten miteinander verbunden.

Label fiir Spannungen wie VCC, ... sind globale Label.

Komplexe Hierarchie

Here is an example. The same schematic is used twice (two instances). The two sheets share the same
schematic because the file name is the same for the two sheets (* “other_sheet.sch"). The sheet names must
be unique.
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Shest. . obhe-_sheet

2 nINPUT
o 1
o L SGMD

o
TAHC 14
L2 other_sheet . sch

LLF
TAHC T 4
Shest : gux__sheet
! C:1 NPT
E SEND

112 obther_sheet . sch

COMH_2

Flache Hierarchie

You can create a project using many sheets without creating connections between these sheets (flat
hierarchy) if the following rules are observed:

® C(Create aroot sheet containing the other sheets which acts as a link between others sheets.
¢ FEswerden keine expliziten Verbindungen benotigt.

® Use global labels instead of hierarchical labels in all sheets.

Hier ist ein Beispiel eines Hauptblattes.

Shest : piC_proge ammer Shest ;. sockebs

+

File: pic_programmer. sch File: pic_sockebs.sch
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Hier sind die zwei Bldtter, verbunden tiber globale Label.

Dies ist ein Ausschnitt aus dem Schaltplan pic_programmer.sch.

PWwR_FLAG

15

e
Lo

PWW_FLRAG

VEI_é%EI"J— IJ_EEI

Und der zugehorige Ausschnitt aus pic_sockets.sch.

FE
= A1 WP L
[l |
SCL =
oA ) DATA-FES
- = T4C =
[CLOCE -FEEF
VEE-TMCLEF
M=)
W pPro—YEL-FIL . 1 g vss —E—
+ »—= GPS/O0SC1I  GPB —L DATA-REY
»—= 1GP4s0SC2 GPI1 —B CLOCE -FBI
» VPP-MLLE 4 GPIMCLR GP2 2
FIC_E_FIMNS



Schauen Sie auf die globalen Labels.

[C[OCE-FEE>
[VEE-MCLE»
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Symbol Annotation Tool

Einleitung

The annotation tool allows you to automatically assign a designator to symbols in your schematic.

Annotation of symbols with multiple units will assign a unique suffix to minimize the number of these
symbols. The annotation tool is accessible via the icon i

7 . . . .
=y - Here you find its main window.

Annotation des Schaltplans X

Anwendungsbereich

=) |Auf alle Schaltplane anwenden

) Nur auf den gegenwartigen Schaltplan amwenden

») Bestehende Annctationen beibehalten
) Bestehende Annctationen ersetzen

_) Ersetzen, vorhandene Multi-Einheiten jedoch nicht tauschen

Reihenfolge der Annotation

* Sortiere Bauteile nach ihrer X-Position m

) Sortiere Bauteile nach Ihrer Y-Position Ef'
Annotationsauswahl

=) Verwende erste freie Nummer im Schaltplan

) Verwende erste freie Nummer bis Schaltplannummer x 100

_) Verwende erste freie Nummer bis Schaltplannummer x 1000
Dialog

|| Diesen Dialog gedffnet halten

|« Immer Rickfragen

Schliefen Ldsche Annotationen Annotation

Available annotation schemes:

* Annotate all the symbols (reset existing annotation option)
¢ Annotate all the symbols, but do not swap any previously annotated multi-unit parts.

¢ Annotate only symbols that are currently not annotated. Symbols that are not annotated will have a
designator which ends with a '?' character.

® Ganze Hierarchie annotieren (alle Schaltplane).

¢ Nur aktuelles Blatt annotieren (Nur den gegenwartigen Schaltplan bearbeiten).

The * "Reset, but do not swap any annotated multi-unit parts" option keeps all existing associations between
symbols with multilple units. For example, U2A and U2B may be reannotated to UlA and U1B respectively
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but they will never be reannotated to U1A and U2A, nor to U2B and U2A. This is useful if you want to ensure
that pin groupings are maintained.

Die Auswahl der Annotationsreihenfolge legt die Methode fest, die verwendet wird um die
Referenznummerierung innerhalb jeden Blattes der Hierarchie durchzufiihren.

AufSer in speziellen Fallen wird eine automatische Beschriftung fiir das gesamte Projekt (alle Arbeitsblatter)
und fiir alle neuen Bauteile durchgefiihrt, wenn Sie keine bestehenden Beschriftungen &ndern wollen.

The Annotation Choice gives the method used to calculate reference:

e Use first free number in schematic: components are annotated from 1 (for each reference prefix). If a
previous annotation exists, only unused numbers will be used.

* Verwende erste freie Nummer bis Schaltplannummer x 100: Beschriftung startet von 101 fiir Blatt 1, und
von 201 fur Blatt 2, usw. Wenn es mehr als 99 Bauteile mit dem gleichen Referenzpréfix (U, R, ...) auf Blatt
1 gibt, wird das Annotierungs-Werkzeug die Nummer 200 und folgende verwenden. Die Beschriftung auf
Blatt 2 wird dann mit der nachsten freien Nummer fortgesetzt.

e Verwende erste freie Nummer bis Schaltplannummer x 1000. Beschriftung startet mit 1001 auf Blatt 1,
mit 2001 auf Blatt 2.

Einige Beispiele

Reihenfolge der Annotation

Dieses Beispiel zeigt 5 platzierte Bauteile, die aber noch nicht annotiert worden sind.

LrA 3
F4LSAE

o1l |
A C
o = FA4LSEE

Nachdem das Annotationswerkzeug ausgefiihrt wurde, erhélt man dieses Ergebnis.

a1 |
7A
2 4L SAE

s
A

I

dl;

Lu7A

.:_1_
P =R
= 741583

Sortiert nach X-Position.

1 3
uif uic
2 4506 B T4L5AE
12
F uio
?4LII_155E!IEI 1% | 74L50E

1 |
ugf
a 4580
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Sortiert nach Y-Position.

1
uif
g

UiB
74500 T4L5AE
~3d |
uic
10 | 74500

.

2
1 uino
?iﬁgEB 13 | 74500

Sie konnen sehen, dass vier 74LS00 Gatter im U1l Bauteil verteilt wurden und das fiinfte 74LS00 Gatter wurde
dem néachsten Bauteil U2 zugewiesen.

Annotationsauswahl
Hier ist eine Beschriftung in Blatt 2 wo die Option "Verwende erste Nummer im Schaltplan” gesetzt wurde.

| sLav
o]

C2 C4 Céa Ceg

1CGCnF 100nF | 1C0CRF 100nF

33

3 Ch o7 ro

1GCnF 100nF | 1G0RF 100nF

v

Option "Verwende erste freie Nummer bis Schaltplannummer x 100" ergibt folgendes Ergebnis.
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+1.2%
o]

C201 C202 L2035 C204

1GCnF 100nF | LGCGRF 100nF

33

L2405 CZ06 c207 Cens

10CnF 100nF | LEGnF 100nF

N

Option "Verwende erste freie Nummer bis Schaltplannummer x 1000" ergibt folgendes Ergebnis.

+1.2¥
o

C2001 CZ002 | C2003 EZ%DQ

1CCnF 100nF | 1C0CnF 100nF

33

L2005 Czone | C2007 CE00E

10CnF 100nF | 1C0nF 100nF
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Entwurfspriifung mit ERC (Elektrische Regel
Prifung)

Einleitung

Das Werkzeug fiir die elektrische Regel Priifung (ERC) fiihrt eine automatische Priifung Thres Schaltplans
durch. Der ERC prift auf mogliche Fehler in ihrem Schaltplan, wie nicht verbundene Anschliisse, nicht
verbundene hierarchische Symbole, kurzgeschlossene Ausginge, usw. Naturgemafs ist eine automatische
Prifung nicht unfehlbar und das Programm, das alle Entwurfsfehler erkennen kann ist noch nicht zu 100%
fertig gestellt. Solch eine Priifung ist sehr hilfreich da diese IThnen hilft, viele versehentliche und kleine
Fehler zu finden.

In fact all detected errors must be checked and then corrected before proceeding as normal. The quality of
the ERC is directly related to the care taken in declaring electrical pin properties during symbol library
creation. ERC output is reported as errors'' or warnings'".

Elektrischer Regel Check x

ERC | Optionen
‘ERC Bericht: Meldungen:

Ferti
Total: il I ?
Warnungen: | 1 |
Fehler: K |
|| ERC Protokolldatei erstellen

Fehlerliste:

Fehler Type(4): Konflikt zwischen Pins. Schweregrad: Warnung
« @ (10,100Z0l1,3,300Z0ll): Pin B12 (Bidirektional) von Bauteil U9 ist verbunden mit

+ @ (2,850Z0l1,9,350Zcll): Pin 1 (Spg.ausgang) von Bauteil #PWROT (Metz 41).

Entfarne Marker Starte Schlieffen
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ERC Benutzung

ERC can be started by clicking on the icon Eé

Warnungen werden auf den Schaltplanelementen platziert, die einen ERC Fehler verursachen (z.B.
Anschliisse oder Label).

e Im Dialogfenster konnen Sie durch anklicken der Fehlermeldung auf die zugehorige

Markierung im Schaltplan springen.

NOTE
e Und umgekehrt bewirkt ein Doppelklick mit der linken Maustaste auf einer

Markierung im Schaltplan die Anzeige des zugehorigen Prufergebnisses.

You can also delete error markers from the dialog and set specific ERC messages to be suppressed by using
the right-click context menu.

X Electrical Rules Checker A X

Messages || Violations

~ Error: Label not connected to anything
Hierarchical Label 'test’

~ Error: Label not connected to anything

Hierarchical Label 'test’

Exclude this violation

Hierarchical Labg

Change severity to Warning for all 'Mismatch between hierarchical labels and sheet pins' violations

Ignore all 'Mismatch between hierarchical labels and sheet pins' violations

Edit violation severities...

Show: [ All [vErrors @END  [v/Warnings __Exclusions Save...

Delete Markers Close Run ERC

Beispiel eines ERC mit Fehlern

1A
740500
. P - ; .
3
UiB
74L500
6

Hier sehen Sie vier Fehler:
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Zwei Ausginge wurden fehlerhaft miteinander verbunden (roter Pfeil am Pin 6).
e Zwei Eingdnge wurden offen gelassen (griiner Pfeil an den Pins 4 und 5).

e Es gibt einen Fehler an einem ausgeblendeten Spannungsanschluss, die Markierung der
Spannungsversorgung fehlt (griiner Pfeil am Gatter U1B).

Prufergebnisse anzeigen

Mit doppelten Linksklick oder bei mehrfachen Auswahlmaoglichkeiten unter dem Cursor nach Auswahl der
Fehlermarkierung bei einem Rechtsklick zeigt Thnen das Pop-Up Menii das Priifergebnis zur Markierung.

U1iB
741500
o
L
®
- g & Marker entfernen

;‘_ﬂ Marker Fehlarmeldung :}

I Zentrieren F4
Hinsin zoomen F1
Heraus zoomen F2
Ansicht aktuallsheremn F3
Autozoom FPosl
Zoomauswahl ¥
Rasterauswahl 3
Schliefen

Wenn Sie auf den Marker zur Fehlerinformation klicken, erhalten Sie eine Beschreibung des Fehlers.

. B

Marker Infao x

| Fehler Type{5]: Kenflikt zwischen Pins. Schweregrad: Fehler
» (@ (82,55 mm, 147,32 mm): Pin 6 {Ausgang) von Bauteil UL ist verbunden mik
+ @ (82,55 mm, 125,73 mmb Fin 3 (Ausgang) von Bauteil UL (Metz 4).

Schliefen

Spannungsversorgungsanschliisse und Markierungen von
Spannungsversorgungen

Es ist nicht wunwahrscheinlich einen Fehler oder eine Warnung bei einem ERC fur
Spannungsversorgungsanschliisse angezeigt zu bekommen, selbst wenn alles auf den ersten Blick normal
aussieht. Sehen Sie sich nochmal das Beispiel oben an. Dies passiert weil in den meisten Entwiirfen von
Schaltplénen die Spannungsversorgung tiber Steckverbinder erfolgt, die an sich keine Spannungsquelle sind
(anders wie z.B. der Ausgang eines Spannungsreglers, der als Spannungsausgang deklariert ist).
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Der ERC wird daher keinen Spannungsausgang finden konnen der diese Leitung versorgt, und wird die
Schaltung als nicht von einer Spannungsquelle versorgt detektieren.

Um diese Warnung zu vermeiden mussen Sie ein "PWR_FLAG" an so eine Spannungsversorgung platzieren.
Sehen Sie sich das folgende Beispiel an:

PR _FLAG PWR_FLAG

N

J1C &
17 74 L5

Cll L

3 ]
=
1D
3

15 74 LS

Die Fehlermarkierung wird dann verschwinden.

Most of the time, a PWR_FLAG must be connected to GND, because regulators have outputs declared as
power out, but ground pins are never power out (the normal attribute is power in), so grounds never
appear connected to a power source without a power flag symbol.

Konfiguration

The Pin Conflicts Map panel in Schematic Setup allows you to configure connectivity rules to define electrical
conditions for errors and warnings based on what types of pins are connected to each other
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Elektrischer Regel Check b4

ERC | Optionen

Initialisiere mit Voreinstellungen

Pin zu Pin Verbindung

_ Eingangspin
Eingangspin........ ; Ausgangspin
ausgangspin...... | [ | [ ekt iemaier P
gidirektionaler Pin.. | [ | [ I. S
riswern.... || W 0| ...
St 111 1 I e—"
Niht spezt. Pin... | (W [ | W] | WY (1 Spg.cingangspin
el T [ —
spgausgangspin.... | [l | A | I a N W & Offener Kollektor
Coete| (I ol il T N1 | ppe—
oenereree.. | [l || W @ WA ...
wevonars- @ BB B EEEEGB 6B

Bezeichner zu Bezeichner Verbindung
[+ Teste hnliche Bezeichner

E"_' Teste einmalige globale Bezeichner

Die Regeln konnen durch Klicken auf das gewiinschte Kastchen in der Matrix gedndert werden, es wird bei
jedem Klick durch die Auswahl mit diesen Optionen fortlaufend iteriert: Normal, Warnung, Fehler.
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¥ General

Formatting

Field Name Templates
¥ Electrical Rules

olat ity

Pin Conflicts Map
¥ Project

Net Classes

Text Variables

(o) O
(o) 9
(o) @)
O (s)
O (o)
(o) @)
O (s
(o) @)
(o) O

The Violation Severity panel in Schematic Setup lets you configure what types of ERC messages should be
reported as Errors, Warnings or ignored.

ERC Protokolldatei

Eine ERC Protokolldatei kann erstellt und abgespeichert werden indem die Option "ERC Protokolldatei
erstellen” aktiviert wird. Die Dateiendung fiir eine ERC Protokolldatei ist .erc. Hier ist ein Beispiel einer ERC
Protokolldatei:

ERC control (4/1/1997-14:16:4)

*%%%% Sheet 1 (INTERFACE UNIVERSAL)

ERC: Warning Pin input Unconnected @ 8.450, 2.350

ERC: Warning passive Pin Unconnected @ 8.450, 1.950

ERC: Warning: BiDir Pin connected to power Pin (Net 6) @ 10.100, 3.300
ERC: Warning: Power Pin connected to BiDir Pin (Net 6) @ 4.950, 1.400

>> Errors ERC: 4
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Eine Netzliste erzeugen
Uberblick

A netlist is a file which describes electrical connections between symbols. These connections are referred to
as nets. In the netlist file you can find:

® Thelist of the symbols

® Thelist of connections (nets) between symbols.

Many different netlist formats exist. Sometimes the symbols list and the list of nets are two separate files.
This netlist is fundamental in the use of schematic capture software, because the netlist is the link with other
electronic CAD software such as:

* PCB layout software.
® Schematic and electrical signal simulators.

® Compiler fiir CPLD’s (und andere programmierbare Bausteine).

The KiCad Schematic Editor supports several netlist formats.

® Pchnew Format (Leiterplatten).
® ORCAD PCB2 Format (Leiterplatten).
® CADSTAR Format (Leiterplatten).

® Spice Format, fiir verschiedene Simulatoren (das Spice-Format wird ebenfalls von anderen Simulatoren
verwendet).

Netzlistenformate

Select the tool |#.Netlist icon to open the netlist creation dialog.

Reiter Pchnew ausgewahlt
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Metzliste X
Pcbnew | OrcadPCB2 | CadStar | Spice | PadsPcb
Erstellen
Optionen:
Abbrechen
|w Default Format
Plugin hinzufiigen
Plugin entfernen
|| Voreingestellten Netznamen verwenden
Voreingestellter Netzlisten Dateiname:
interf_u.net
Reiter Spice ausgewahlt
Netzliste X
Pcbnew | OrcadPCB2 | CadStar | Spice | PADs-PCB
| Erstellen
Optionen:
- Abbrechen
) [Defaut Format | Starte Simulator | ||
_| Reformat passive component values | Plugin hinzufiigen
Simulator Befehl: Flagn entremen

Voreingestellter Metzlisten Dateiname:

| Voreingestellten Netznamen verwenden

hebeanlage.cir

Using the different tabs you can select the desired format. In Spice format you can generate netlists with
either net names which makes the SPICE file more human readable or net numbers which are used by older
Spice. By clicking the Netlist button, you will be asked for a netlist file name.

NOTE

Beispiele fir Netzlisten

The netlist generation can take up to several minutes for large schematics.

Nachfolgend sehen Sie einen Schaltplanentwurf unter Nutzung der PSPICE Bibliothek:
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-PAFICE model O2W2222 npo Lbi=20E)

-gnucap AC 10 IMeg +1.2 - law
— -PSFICE .OC %1 1@ 12 0.5
+F3FICE  prinh ac wiliwvouk )
+gnucap L plole =3¢ vinodes!) 1-1,5) -
Iy
1 R o
- lay -1ay  -law -1y L1
Fi12
3 B kf i wOuT

G [F=] =
[FE= s [FI= P o
T4
YN 5 ==
éﬂ]
[=3

2]
BT
[=X]

Beispiel einer Pchnew Netzlistendatei:
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# Eeschema Netlist Version 1.0 generee le 21/1/1997-16:51:15
(

(32E35B76 $noname C2 1NF {Lib=C}

(1.0)

(2 VOUT_1)

)

(32CFC454 $noname V2 AC_0.1 {Lib=VSOURCE}

(1 N-000003)

(2 0)

)

(32CFC413 $noname C1 1UF {Lib=C}
(1 INPUT_1)

(2 N-000003)

)

(32CFC337 $noname V1 DC_12V {Lib=VSOURCE}
(1 +12V)

(2 0)

)

(32CFC293 $noname R2 10K {Lib=R}
(1 INPUT_1)

(2 0)

)

(32CFC288 $noname R6 22K {Lib=R}
(1 +12V)

(2 INPUT_1)

)

(32CFC27F $noname R5 22K {Lib=R}
(1 +12V)

(2 N-000008)

)

(32CFC277 $noname R1 10K {Lib=R}
(1 N-000008)

(2 0)

)

(32CFC25A $noname R7 470 {Lib=R}
(1 EMET_1)

(2 0)

)

(32CFC254 $noname R4 1K {Lib=R}
(1 +12V)

(2 VOUT_1)

)

(32CFC24C $noname R3 1K {Lib=R}
(1 +12V)

(2 N-000006)

)

(32CFC230 $noname Q2 Q2N2222 {Lib=NPN}
(1 VOUT_1)

(2 N-000008)

(3 EMET_1)

)

(32CFC227 $noname Q1 Q2N2222 {Lib=NPN}
(1 N-000006)

(2 INPUT_1)

(3 EMET_1)

)

)
# End
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Im PSPICE-Format sieht die Netzliste wie folgt aus:

* Eeschema Netlist Version 1.1 (Spice format) creation date: 18/6/2008-08:38:03

.model Q2N2222 npn (bf=200)
.AC 10 1Meg \*1.2
.DC V1 10 12 0.5

R12 /VOUT N-000003 22K

R11 +12V N-000003 100

L1 N-000003 /VOUT 100mH

R10 N-000005 N-000004 220

a3 N-000005 0 10uF

c2 N-000009 0 1nF

R8 N-000004 0 2.2K

Q3 /VOUT N-000009 N-000004 N-000004 Q2N2222
V2 N-000008 0 AC 0.1

C1 /VIN N-000008 1UF

V1 +12V 0 DC 12V

R2 /VIN 0 10K

R6 +12V /VIN 22K

R5 +12V N-000012 22K

R1 N-000012 0 10K

R7 N-000007 0 470

R4  +12V N-000009 1K

R3 +12V N-000010 1K

Q2 N-000009 N-000012 N-000007 N-000007 Q2N2222
Q1 N-000010 /VIN N-000007 N-000007 Q2N2222

.print ac v(vout)
.plot ac v(nodes) (-1,5)

.end

Anmerkungen zu Netzlisten

Zu beachtende Punkte fiir die Benennung von Netzlisten

Many software tools that use netlists do not accept spaces in the component names, pins, nets or other
informations. Avoid using spaces in labels, or names and value fields of components or their pins to ensure
maximum compatibility.

In the same way, special characters other than letters and numbers can cause problems. Note that this
limitation is not related to KiCad, but to the netlist formats that can then become untranslatable to software
that uses netlist files.

PSPICE Netzlisten

Fiir den Pspice Simulator miissen Sie einige Befehlszeilen in der Netzliste selbst einfligen ((PROBE, .AC, etc.).

Jede Textzeile, die im Schaltplan einfiigt wird und mit den Schlisselwortern -pspice oder -gnucap beginnt,
wird (ohne das Schliisselwort) am Anfang der Netzliste eingeftigt.
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Jede Textzeile, die im Schaltplan einfiigt wird und mit den Schliisselwdrtern +pspice oder +gnucap beginnt,
wird (ohne das Schliisselwort) am Ende der Netzliste eingeftigt.

Hier ist ein Beispiel das viele einzeilige Texte und einen mehrzeiligen Text verwendet:

£ S S 4

Pgplce dlrectlves uelng many one lne texts

—PEPICE .model Q2ZWN222Z npn [bf=200}
—qgnuzap AC dec 10 1Meg *1.2
—PSPICE .0C W1 10 12 0.5

+PSPICE .print ac w{vout]
+gnucap .plat ac v(nades] [-1.5)

Pepice directives using ane multiline text:

+P5FICE .model MFN NFHN

model FMP PHP

JAib CProgram FilessLTCTspicel'slibsc mphstandard. hjt
.backanno

Zum Beispiel, wenn Sie folgenden Text eingeben (Verwenden Sie kein Label!):

-PSPICE .PROBE

wird eine Zeile .PROBE in die Netzliste eingeftigt.

Im vorherigen Beispiel oben wurden mit dieser Technik drei Zeilen am Anfang der Netzliste eingefligt und
zwei am Ende.

Wenn Sie mehrzeiligen Text verwenden werden die +pspice oder +gnucap Schlisselworter nur einmal
benotigt:

+PSPICE .model NPN NPN

.model PNP PNP

.1lib C:\Program Files\LTC\LTspiceIV\lib\cmp\standard.bjt
.backanno

erzeugt diese vier Zeilen:

.model NPN NPN
.model PNP PNP
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.1ib C:\Program Files\LTC\LTspiceIV\lib\cmp\standard.bjt
.backanno

Also note that the GND net must be named 0 (zero) for Pspice.

Andere Formate

For other netlist formats you can add netlist converters in the form of plugins. These converters are
automatically launched by KiCad. Chapter 14 gives some explanations and examples of converters.

A converter is a text file (xsl format) but one can use other languages like Python. When using the xsl
format, a tool (xsltproc.exe or xsltproc) read the intermediate file created by KiCad, and the converter file to
create the output file. In this case, the converter file (a sheet style) is very small and very easy to write.

Das Dialogfenster aufrufen

Sie kénnen ein neues Netzlisten-Plugin tiber den Button ° " Plugin hinzufiigen" einzufiligen.

MNetzliste *

Pcbnew | OrcadPCB2 | CadStar | Spice | PadsPcb |

| Erstellen

Optionen:

| Abbrechen

| Plugin hinzufiigen

| Plugin entfernen

|+ Default Format

|| Voreingestellten Netznamen verwenden

Voreingestellter Netzlisten Dateiname:

interf _u.net

Hier ist das Setup-Fenster fiir das PadsPcb Plugin zu sehen:
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Metzliste »

Pcbnew | OrcadPCB2 | CadStar | Spice | PADs-PCB

Erstellen
Optionen:
Abbrechen
|| Default Format
Plugin hinzufiigen
Metzliste Befehl:
xsltproc -o "%0" "Fusra’share!kicadfbluginsfnetlist_furm_pad?pd:l.xsl' %" Plugin entfernen
Titel:
| Voreingestellten Netznamen verwenden
PADs-PCB - }

Voreingestellter Netzlisten Dateiname:

Das Setup benotigt:

¢ FEinen Titel (zum Beispiel der Name fiir das Netzlistenformat).
® Das zu startende Plugin.
Wenn die Netzliste erzeugt wurde:

1. KiCad creates an intermediate file *tmp, for example test.tmp.

2. KiCad runs the plug-in, which reads test.tmp and creates test.net.

Befehlszeilenformat

Hier ist ein Beispiel, das xsltproc.exe als Werkzeug (unter Windows) verwendet um .xsl Dateien
umzuwandeln, und eine Datei netlist_form_pads-pcb.xsl als Konverter Stylesheet benutzt:

f:/kicad/bin/xsltproc.exe -0 %0.net f:/kicad/bin/plugins/netlist_form_pads-pch.xsl %]I

Folgende Erlauterungen dazu:

f:/kicad/bin/xsltproc.exe A tool to read and convert xsl file

-0 %0.net Output file: %O will define the output file.

f:/kicad/bin/plugins/netlist_form_pads-pcb.xsl File name converter (a sheet style, xsl
format).

%I Will be replaced by the intermediate file
created by KiCad (*tmp).

Fiir einen Schaltplan mit dem Namen test.sch, wére die tatsdchliche Befehlszeile:

f:/kicad/bin/xsltproc.exe -o test.net f:/kicad/bin/plugins/netlist_form_pads-pcb.xsl test.tmp.
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Konverter und Stylesheet (Plugin)

Dies ist ein sehr einfaches Stiick Software, da sein einziger Zweck ist, eine Textdatei (die Zwischendatei) in
eine andere Datei umzuwandeln. Zuséatzlich konnen Sie aus der Zwischendatei auch eine Stiickliste (BOM)
erstellen.

Wenn Sie nur xsltproc als Konverter verwenden, wird nur das Stylesheet erzeugt.

Dateiformat der Zwischen-Netzliste

Bitte schauen Sie in Kapitel 14 fir weitere Erklarungen zu xslproc, Beschreibungen zum
Zwischendateiformat und einigen Beispielen fiir Stylesheets fiir Konverter.
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Plotten und Drucken

Einleitung

Sie konnen auf die Druck- und Plotbefehle tiber das Ment "Datei" zugreifen.

Datei Bearbeiten Ansicht Einfugen Einstellungen Werkzeuge Hilfe

Importiere Schaltplaninhalt @.@ @\ e\ 0 [(P\ E

Schaltplanprojekt speichern Strg+

Mur Aktuellen Schaltplan speichern

Seite einrichten

Drucken .o .
Schliefen Strg+Q In die Zwischenablage plotten

Die unterstutzten Ausgabeformate sind Postscript, PDF, SVG, DXF und HPGL. Sie konnen nattirlich ebenfalls
auch direkt auf Thren Drucker drucken.

Ubliche Druckbefehle:

Aktuelle Seite drucken

Druckt eine Datei nur fir das aktuelle Arbeitsblatt.

Alle Seiten drucken

Erlaubt es Ihnen die ganze Hierarchie auszudrucken (fiir jedes Arbeitsblatt wird eine Druckdatei erzeugt).

Ausgabe nach Postscript

Dieser Befehl erlaubt es IThnen Postscriptdateien zu erzeugen.
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Schaltplan drucken *

Ausgabeverzeichnis: Suchen ... ]
-Format -Selteneinstellungen—— —  Allgemeine Optionen
(s) Postscript| -Seitengrofie Woreinstellung fir Strichstarke (mmj: _
) PDF (o) Schaltplangrote 0,152 Aktuelle Seite plntten‘
) SVG () Seitenformat A4 erzwingen
. Farbmodus Alle Seiten plotten ‘
() DXF I_J) Seitenformat A erzwingen %) Farbe |
O HPGL O Schwarz-Weik SchlieBien ]
+ Schaltplanumrahmung und -betitelung drucken

Meldungen:

Fitcer: [+ Alle [+ Warnungen [« Fehler [+ Himweise [+ Aktionen Protokolldatel speichern ...

Der Dateiname ist der des Schaltplans mit der Erweiterung .ps. Sie konnen die Option
"Schaltplanumrahmung und -betitelung drucken" abwéhlen. Das ist hilfreich, wenn Sie eine gekapselte
Postscriptdatei erzeugen wollen (Dateiformat .eps), wie es hdufig verwendet wird um Diagramme in einer
Textverarbeitungssoftware einzufiigen. Das Benachrichtigungsfenster zeigt den Dateinamen der erzeugten
Datei.

Ausgabe nach PDF
Schaltplan drucken b
Ausgabeverzeichnis: [ l [ Suchen ... l
-Format -Seiteneinstellungen—— (Allgemeine Optionen
=) Postscript | | SeitengroBe— | | Voreinstellung fir Strichstirke {mmj:
@ POF (s) SchaltplangrBe 0,152 | Aktuele Seite plotten |
() SVG I_) Seitenformat A4 erzwingen|||
- — . Farbmodus Alle Seiten plotten l
) DXF I Seitenformat A erawingen (3) Farbe
() HPGL O Schwarz-Waik [ Schiiefen ]
¥ Schaltplanumrahmung und -betitelung drucken
-Meldungen:
Filter: [+ Alle [ Warnungen [ Fehler [ Hinwsise [ Aktionen lFrntnhclldatei speichern ...

Erlaubt es IThnen Druckdateien im PDF Format zu erstellen. Der Dateiname ist der Schaltplanname mit der
Erweiterung .pdf.
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Ausgabe nach SVG

Schaltplan drucken x

Ausgabeverzeichnis: [ | [ Suchen ... l
Format -Seiteneinstellungen——— rAllgemeine Optionen

(_) Postscript|| Seitengrifie— Voreinstellung filr Strichstarke {mm):

) PDF (=) Schaltplangrafe 0,152 lﬁktuell.e Seite plntten‘
(o) SVG () Seitenformat A4 erzwingen

1 DXF C‘- Seitenfarmat A erawingen F- cs [ Alle Seiten plotten |
L= . (=) Farbe

) HPGL ) Schwarz-Weik | Schleten |

[+ Schaltplanumrahmung und -betitelung drucken

-Meldungen:

Filter: [Z Alle @ Warnungen ‘ET Fahler @ Himuveise |Z Aktionen Protokolldatei speichern ...

Erlaubt es Ihnen Druckdateien im vektorisierten SVG Format zu erstellen. Der Dateiname ist der Blattname
mit der Erweiterung .svg.

Ausgabe nach DXF
Schaltplan drucken x
Ausgabeverzeichnis: [ | [ Suchen ... l
-Format -Seiteneinstellungen—— (Allgemeine Optionen
() Postscript || Seitengrofie—— Voreinstellung filr Strichstarke (mm):
) PDF (») Schaltplangribe 01572 lm;t!.lell.e Seite plntten‘
) SVG () Seitenfarmat A4 erawingen
- (:"- Seitenfarmat A eraaingen F_ s [ Alle Seiten plotten |
(=) [DXF| ) 9 (3) Farbe
) HPGL ) Schwarz-Weik | Schleten |
|+ Schaltplanumrahmung und -betitelung drucken
rMeldungen:
Filter: [+ Alle [+ Warnungen (v Fehler [« Hinweise [ Aktionen Protokolldatei speichern ...

Erlaubt es Thnen Druckdateien im DXF Format zu erstellen. Der Dateiname ist der Blattname mit der
Erweiterung .dxf.
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Ausgabe nach HPGL

Dieser Befehl erlaubt es Thnen eine HPGL Datei zu erstellen. In diesem Format konnen Sie festlegen:

e Blattgrofie
* (Koordinaten-)Ursprung

e Stiftdicke in mm.

Das Dialogfenster der Plottereinstellungen sieht wie folgt aus:

Schaltplan drucken b
Ausgabeverzeichnis: Suchen ...
-Format -Seiteneinstellungen——  -Allgemeine Optionen
) Postscript HPGL Optionen Voreinstellung fiir Strichstirke (mmj:
POE _SEltengrtrEE _ &
VG |Schaltplangrife - Aktuelle Seite plotten |
; Farbrmodus
) DXF -'..!FSFIFUI'IIQEPI..JHH- (e) Farbe Alle Seiten plotten |
,, HPGL #| Linten Links ) Sehwarz-Weil
Seitenmitte - echliafan |
»1 Schaltplanumrahmung und -betitelung drucken
Stiftbreite (mm):
0,483
-Meldungen:
Filter: [« Alle [+ Warnungen [ Fehler [+] Hinweise [+ Aktionen Protokolldatei speichern ...

Die Ausgabedatei wird den Schaltplannamen plus die Erweiterung .plt haben.

Auswahl der Seitengrofse

Die Seitengrofse ist normalerweise auf die Schaltplangréfie gesetzt. In diesem Fall wird die im Titelblock
festgelegte Blattgrofse verwendet und der gewdhlte Mafsstab wird 1:1 sein. Wenn eine andere Blattgrofse
ausgewahlt wird (A4 bis A0 oder A bis E) wird der Mafstab automatisch angepasst, um die Seite zu fillen.

Offset Anpassungen

Fur alle Standardabmessungen konnen Sie den Offset anpassen, um die Zeichnung so prazise wie moglich zu
zentrieren. Weil Plotter ihren (Koordinaten-)Ursprung in der Mitte oder in der unteren linken Ecke des
Blattes haben, ist es notwendig einen Ursprung festzulegen, um korrekt drucken zu kénnen.

Allgemein ausgedriickt:

® Fur Plotter, die ihren Koordinatenursprung in der Mitte des Blattes haben, muss der Offset negativ sein
und auf die Hélfte der Blattabmessungen gesetzt werden.
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Fur Plotter die ihren Koordinatenursprung an der unteren linken Ecke haben muss der Offset auf 0
gesetzt werden.

Um einen Offset einzustellen:

e Wahlen Sie die Blattgrofe.
e Setzen Sie den Offset X und Offset Y.

e Klicken Sie auf Offset tibernehmen.

Drucken auf Papier
This command, available via the icon B, allows you to visualize and generate design files for the standard
printer.
Drucken ®
Druckoptionen:

| Seiteneinstellungen
» Drucke Schaltplanreferenz und Schaltplanbetitelung

W ha
' Drucke Schwarz-Weilk arsenay

| Drucken

| Schlieen

Die Option "Drucke Schaltplanreferenz und Schaltplanbetitelung" schaltet Blattreferenzen und Titelblock
ein oder aus.

Die Option "Drucke Schwarz-Weif3" setzt den einfarbigen Druckmodus. Diese Option wird allgemein bendtigt
wenn sie einen Schwarzweif$ Laserdrucker verwenden, weil sonst Farben in Halbtonen ausgegeben werden
und héaufig nicht gut lesbar sind.
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Symbol Editor

General Information About Symbol Libraries

A symbol is a schematic element which contains a graphical representation, electrical connections, and text
fields describing the symbol. Symbols used in a schematic are stored in symbol libraries. KiCad provides a
symbol editing tool that allows you to create libraries, add, delete or transfer symbols between libraries,
export symbols to files, and import symbols from files. The symbol editing tool provides a simple way to
manage symbols and symbol libraries.

Symbol Library Overview

A symbol library is composed of one or more symbols. Generally the symbols are logically grouped by
function, type, and/or manufacturer.

A symbol is composed of:

® Graphical items (lines, circles, arcs, text, etc.) that determine how symbol looks in a schematic.

* Pins which have both graphic properties (line, clock, inverted, low level active, etc) and electrical
properties (input, output, bidirectional, etc.) used by the Electrical Rules Check (ERC) tool.

¢ Feldern fur die Referenz, den Wert, zugehorige Footprintnamen fiir Leiterplattenentwurf, usw.

Symbols can be derived from another symbol in the same library. Derived symbols share the base symbol’s
graphical shape and pin definitions, but can override the base symbol’s property fields (value, footprint,
footprint filters, datasheet, description, etc.). Derived symbols can be used to define symbols that are similar

to a base part. For example, 741.500, 74HCO00, and 7437 symbols could all be derived from a 7400 symbol. In
previous versions of KiCad, derived symbols were referred to as aliases.

Proper symbol designing requires:

® Defining if the symbol is made up of one or more units.
® Defining if the symbol has an alternate body style (also known as a De Morgan representation).
¢ Dem Entwerfen seiner grafischen Darstellung mit Linien, Rechtecken, Kreisen, Polygonen und Text.

* Das Hinzuftigen von Anschlissen (Pins) unter sorgfaltiger Festlegung der grafischen Elemente jedes
Anschlusses, des Namens, der Nummer und der elektrischen Eigenschaften (Eingang, Ausgang, Tri-State,
Spannungsausgang, usw.).

® Determining if the symbol should be derived from another symbol with the same graphical design and
pin definition.

® Das Ergidnzen von optionalen Feldern, wie der Name des Footprints, der fiir den Leiterplattenentwurf
verwendet werden soll, und/oder die Festlegung ihrer Sichtbarkeit (im Schaltplan).

¢ Documenting the symbol by adding a description string and links to data sheets, etc.

* Das Abspeichern des Bauteils in der gewtiinschten Bibliothek.
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Symbol Library Editor Overview

The symbol library editor main window is shown below. It consists of three tool bars for quick access to
common features and a symbol viewing/editing area. Not all commands are available on the tool bars but
can be accessed using the menus.

Bauteilbibliothekseditor: fusr/share/kicad/library/T4xx.lib [Mur lesbar] x
Datel Bearbaiten  Ansicht  Einfigen Einstelungen Hilffe
Lo @ | B #:{%%:ﬁ?. s 1] ﬁj"[‘ ¥ 2 a o®R ED |mem |v.|T‘1|Sﬂﬁ v.ﬁgg
aEll oo AR A B S P&
mm -~ ol
| 1
= G e~ 1T
1 - O
Ic - O
y A I 3
o 1 Z7LI-|_SOO :
Ih__ S »
_"
e ——
Mame Alias Komponente Gehause Typ Beschraibung Schlisselwartar Datenblatt
TALS00 Hsirne A harmal Baiteil Qusacd nand? TTL nand?
Z733 X-0,890 ¥-0,170 de-0,8%0 dy-0,170 dist 0,906 Zoll

Hauptwerkzeugleiste

The main tool bar is located at the top of the main window. It consists of the undo/redo commands, zoom
commands, symbol properties dialogs, and unit/representation management controls.

R ML PO T % QAR fD- [ Enheit A v [7ms00 | - | @82

fif
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Create a new symbol in the selected library.

Save the currently selected library. All modified symbols in the library will be saved.

Undo last edit.

Redo last undo.

Refresh display.

Zoom in.

Zoom out.

Zoom to fit symbol in display.

Zoom to fit selection.

Rotate counter-clockwise.

Rotate clockwise.

Mirror horizontally.

Mirror vertically.

Edit the current symbol properties.

Edit the symbol’s pins in a tablular interface.

Open the symbol’s datasheet. The button will be disabled if no datasheet is defined
for the current symbol.

Test the current symbol for design errors.

Select the normal body style. The button is disabled if the current symbol does not
have an alternate body style.

Select the alternate body style. The button is disabled if the current symbol does not
have an alternate body style.

Select the unit to display. The drop down control will be disabled if the current
symbol is not derived from a symbol with multiple units.

Enable synchronized pins edit mode. When this mode is enabled, any pin
modifications are propagated to all other symbol units. Pin number changes are not
propagated. This mode is automatically enabled for symbols with multiple
interchangable units and cannot be enabled for symbols with only one unit.
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Werkzeugleiste Elemente

The vertical toolbar located on the right hand side of the main window allows you to place all of the
elements required to design a symbol.

[ Select tool. Right-clicking with the select tool opens the context menu for the object under the
cursor. Left-clicking with the select tool displays the attributes of the object under the cursor
in the message panel at the bottom of the main window. Double-left-clicking with the select
tool will open the properties dialog for the object under the cursor.

Pin tool. Left-click to add a new pin.
Graphical text tool. Left-click to add a new graphical text item.

Rectangle tool. Left-click to begin drawing the first corner of a graphical rectangle. Left-click
again to place the opposite corner of the rectangle.

Circle tool. Left-click to begin drawing a new graphical circle from the center. Left-click again
to define the radius of the circle.

Arc tool. Left-click to begin drawing a new graphical arc item from the first arc end point. Left-
click again to define the second arc end point. Adjust the radius by dragging the arc center

N O OH4H %

point.

/ Connected line tool. Left-click to begin drawing a new graphical line item in the current
symbol. Left-click for each additional connected line. Double-left-click to complete the line.

4og Anchor tool. Left-click to set the anchor position of the symbol.
M Delete tool. Left-click to delete an object from the current symbol.

Werkzeugleiste fiir Einstellungen

The vertical tool bar located on the left hand side of the main window allows you to set some of the editor
drawing options.

sees Toggle grid visibility on and off.

Set units to inches.

mil Set units to mils (0.001 inch).

mm Set units to millimeters.

.k Toggle full screen cursor on and off.
|-o? Toggle display of pin electrical types.
?: Toggle display of libraries and symbols.
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Bibliotheksauswahl und Bibliothekswartung

The selection of the current library is possible via the 'f: icon which shows you all available libraries and
allows you to select one. When a symbol is loaded or saved, it will be put in this library. The library name of
a symbol is the contents of its Value field.

Select and Save a Symbol

Symbol Selection

Clicking the ?= icon on the left tool bar toggles the treeview of libraries and symbols. Clicking on a symbol
opens that symbol.

Some symbols are derived from other symbols. Derived symbol names are displayed in
italics in the treeview. If a derived symbol is opened, its symbol graphics will not be
editable. Its symbol fields will be editable as normal. To edit the graphics of a base symbol
and all of its derived symbols, open the base symbol.

NOTE

Save a Symbol

After modification, a symbol can be saved in the current library or a different library.

To save the modified symbol in the current library, click the B icon. The modifications will be written to
the existing symbol.

NOTE Saving a modified symbol also saves all other modified symbols in the same library.

To save the symbol changes to a new symbo], click File - Save As.... The symbol can be saved in the current
library or a different library. A new name can be set for the symbol.

To create a new file containing only the current symbol, click File — Export — Symbol.... This file will be a
standard library file which will contain only one symbol.

Creating Library Symbols

Create a New Symbol
A new symbol can be created by clicking the :F/- icon. You will be asked for a number of symbol properties.

* A symbol name (this name is used as the default value for the Value field in the schematic editor)

* An optional base symbol to derive the new symbol from. The new symbol will use the base symbol’s
graphical shape and pin configuration, but other symbol information can be modified in the derived
symbol. The base symbol must be in the same library as the new derived symbol.

* The reference designator prefix (U, C, R...).

¢ The number of units per package, and whether those units are interchangeable (for example a 7400 is
made of 4 units per package).

e If analternate body style (sometimes referred to as a "De Morgan equivalent") is desired.

®* Whether the symbol is a power symbol. Power symbols appear in the "Add Power Port" dialog in the
Schematic editor, their value fields are not editable in the schematic, they cannot be assigned a
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footprint and they are not added to the PCB, and they are not included in the bill of materials.
* Whether the symbol should be excluded from the bill of materials.

e Whether the symbol should be excluded from the PCB.

There are also several graphical options.

* The offset between the end of each pin and its pin name.
® Whether the pin number and pin name should be displayed.

e Whether the pin names should be displayed alongside the pins or at the ends of the pins inside the
symbol body.

These properties can also be changed later in the Symbol Properties window.

> » New Symbol voA X

Symbol name: | |

Derive from existing symbol: o
Default reference designator: U

Mumber of units per package: | 1 +

Units are not interchangeable

Create symbol with alternate body style (De Morgan)
Create symbol as power symbol

Exclude from schematic bill of materials

Exclude from board

Pin name position offset: = 0.508 mm

(M| Show pin number text
(M| Show pin name text

(M| Pin name inside

& Cancel + 0K

A new symbol will be created using the properties above and will appear in the editor as shown below.
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Bauteilbibliothekseditor: fusr/share/kicad/library/74xx.lib [Mur lesbar] x

Datel  Bearbeiten  Ansicht  Einfigen  Einstelungen  Hiffe

=T & AL @R | = v =

_1 00

T P Yl

i
In
—
mm
-

—
Mame Alias Komponenta Gahduse Typ Baschreibung Schlirssehwirter Diatanblatt
BAUTEIL _MEL Kpine M Mol Bauteil

Z17.37 X-483 Y-406 dx -4,B3 dy -4.06 dist 6,31 mm

The blue cross in the center is the symbol anchor, which specifies the symbol origin i.e. the coordinates (0, 0).
The anchor can be repositioned by selecting the %22 icon and clicking on the new desired anchor position.

Create a Symbol from Another Symbol

Often, the symbol that you want to make is similar to one already in a symbol library. In this case it is easy to
load and modify an existing symbol.

¢ Load the symbol which will be used as a starting point.

® Save a new copy of the symbol using File — Save As.... The Save As dialog will prompt for a name for the
new symbol and the library to save it in.

¢ Edit the new symbol as required.

¢ Save the modified symbol.

Symbol Properties

Symbol properties are set when the symbol is created but they can be modified at any point. To change the
symbol properties, click on the :[;a icon to show the dialog below.
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ﬁ- b 4 Library Symbol Properties v X

General | Footprint Filters

Fields
Name Value Show H Align V Align | Italic | Bold  Text Size
] - S S P BN N
Value LM2904 Left Center 1.27 mm
Footprint Center Center 1.27 mm
Datasheet |http:/fwww.ti.com/lit/ds/symlink/Im358.pdf Center Center 1.27 mm
+ 1T L [ ]
Symbol name: LM2904
Description: Dual Operational Amplifiers, DIP-8/S01C-8/TSS0P-8/VS50P-8
Keywords: dual opamp
Derive from symbal: Y
Symbol Pin Text Options
Has alternate body style (De Morgan) (9] Show pin number
Define as power symbol (] Show pin name
Exclude from schematic bill of materials
Exclude from board
Number of Units: | 2 — 4+ (M) Place pin names inside
All units are interchangeable Pasition offset: | 0.127 Lty
Edit Spice Model... © Cancel v OK

It is important to correctly set the number of units per package and the alternate symbolic representation, if
enabled, because when pins are edited or created the corresponding pins for each unit will be affected. If
you change the number of units per package after pin creation and editing, there will be additional work to
specify the pins and graphics for the new unit. Nevertheless, it is possible to modify these properties at any
time.

The graphic options "Show pin number" and "Show pin name" define the visibility of the pin number and pin
name text. The option "Place pin names inside" defines the pin name position relative to the pin body. The
pin names will be displayed inside the symbol outline if the option is checked. In this case the "Pin Name
Position Offset" property defines the shift of the text away from the body end of the pin. A value from 0.02
to 0.05 inches is usually reasonable.

The example below shows a symbol with the "Place pin name inside" option unchecked. Notice the position
of the names and pin numbers.
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Symbol Name, Description, and Keywords
The symbol’s name is the same as the Value field. When the symbol name is changed the value also changes,

and vice versa. The symbol’s name in the library also changes accordingly.

The symbol description should contain a brief description of the component, such as the component
function, distinguishing features, and package options. The keywords should contain additional terms
related to the component. Keywords are used primarily to assist in searching for the symbol.
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_-,;; + Choose Symbol (17154 items loaded) R4

Q, operational vssop

Item Description
~ Amplifier_Operational General operational amplifiers U
LMHE551 MM Differential, High-Speed, Op A i _|_
> LPVBT12DGK Dual operational amplifier, 8kk 1
OPAT96xDGK Single, Low-Power, Low Offset
OPA197xDGK Single 36V, Precision, Rail-to-Ri 2
OPA1641 JFET input, ultralow distortion, o
> OPATB78 Low-Distortion Audio Operatic LM290L|.
> OPATB92xDGK Dual SoundPlus Low Power, Lo
> OPA2156xDGK Dual 36Y, Ultra Low Noise, Rail
> OPA2196xDGK Dual, Low-Power, Low Offset
> OPA2197xDGK Dual 36V, Precision, Rail-to-Rai
> OPA2333xxDGK Dual 1.8V, microPower, CMOS | | No default footprint W
> OPAZ356xxDGK Dual High Speed CMOS Opera
» OPA2376xxDGK Dual Low-MNoise, Low Quiescer
> TLVZ2372 Dual Rail-to-Rail Input/Output
LM2904

Mo footprint specified

Dual Operational Amplifiers, DIP-B/SOIC-8/TS50P-8/VSSOP-8
Keywaords: dual opamp

Reference U7A
Footprint

Datasheet hitp://www.ti.com/lit/ds/symlink/Im358.pdf

Select with Browser | Place repeated copies Place all units ® Cancel " DK

A symbol’s name, description, and keywords are all used when searching for symbols in the Symbol Editor
and Add a Symbol dialog. The description and keywords are displayed in the Symbol Library Browser and
Add a Symbol dialog.

Footprint Filters

The footprint filters tab is used to define which footprints are appropriate to use with the symbol. The
filters can be applied in the Footprint Assignment tool so that only appropriate footprints are displayed for

each symbol.

Multiple footprint filters can be defined. Footprints that match any of the filters will be displayed; if no
filters are defined, then all footprints will be displayed.

Filters can use wildcards: * matches any number of characters, including zero, and ? matches zero or one
characters. For example, SOIC-* would match the SOIC-8_3.9x4.9mm_P1.27mm footprint as well as any
other footprint beginning with SOIC- . The filter SOT?23 matches S0T23 as well as SOT-23.
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Eigenschaften fiir 74L500 *

Optionen | Beschreibung | Alias | Footprint Filter

Footprints

14DIP300*

S014*
Hinzufligen |
Editieren
Entfernen |
Entferne alle‘

Abbrechen | | OK ‘

Symbols with Alternate Symbolic Representation

If the symbol has an alternate body style defined, one body style must be selected for editing at a time. To
edit the normal representation, click the ] % icon.

To edit the alternate representation, click on the 3 ) icon. Use the 74Ls00 = dropdown shown below

to select the unit you wish to edit.

Tdaoe lib [Mur lesbar] b

7%

&UOOR.% 9% %

R @ 3 | Einheit A t | 741500 | «

Einheit A

Einheit B S

Einheit C

Einheit O

A

Grafische Elemente

Graphical elements create the visual representation of a symbol and contain no electrical connection
information. Graphical elements are created with the following tools:
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Linien und Polygone, die durch Anfangs- und Endpunkte definiert sind.
® Rechtecke, die durch zwei diagonale Ecken definiert sind.
® Kreise, die durch Zentrum und Radius definiert sind.
* Kreisbogen, die durch den Anfangs- und Endpunkt des Bogens und sein Zentrum definiert sind. Ein

Kreisbogen geht von 0° bis 180°.

The vertical toolbar on the right hand side of the main window allows you to place all of the graphical
elements required to design the representation of a symbol.

Zugehorigkeit grafischer Elemente

Jedes grafische Element (Linie, Kreis Kreisbogen, usw.) kann als zugehorig zu allen Einheiten und/oder
Bauform oder speziell fiir eine Einheit und/oder Bauform definiert werden. Elementeigenschaften konnen
einfach und schnell iiber das Kontextmenii durch einen Rechtsklick auf das ausgewdéhlte Element
ausgewahlt werden. Unten sehen Sie das Kontextmeni fiir ein Linienelement.

H ) Linie verschieben M
_ Endpunkt ziehn G
U Linien Optionen editieren i
: U Linie entfernen Entf :
Zentrieren F4
> Hinein roomen Fl |
Herais 200men F2
Ansichi akiualisieran F3 |
Autozoom Posl
Zoomauswahl L]

‘ Rasterauswahl ]

: Z : SehlieBen

I AN M S R W R W

Sie konnen ebenfalls auf ein Element doppelklicken, um seine Eigenschaften zu bearbeiten. Unten ist der
Eigenschaftendialog fiir die Eigenschaften eines Linienzuges zu sehen
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Linienzug Darstellungs Eigenschaften X

Generell
Breite: p,ﬂﬂﬂ (mm):

Gemeinsame Nutzung
[+ Von allen Einheiten eines Bauteils gemeinsam genutzt

|| Vion allen Darstellungsformen (DeMorgan) fir Bauteile gemeinsam genutzt

Fallart
(#) Nicht gefiillt
Fille Vordergrund

Fiille Hintergrund

Abbrechen | | 0K

Die Eigenschaften eines grafischen Elementes sind:

¢ "Line width" defines the width of the element’s line in the current drawing units.

e "Fill Style" determines if the shape defined by the graphical element is to be drawn unfilled, background
filled, or foreground filled.

e "Common to all units in symbol" determines if the graphical element is drawn for each unit in symbol
with more than one unit per package or if the graphical element is only drawn for the current unit.

e "Common to all body styles (De Morgan)" determines if the graphical element is drawn for each symbolic
representation in symbols with an alternate body style or if the graphical element is only drawn for the
current body style.

Grafische Textelemente

The T icon allows for the creation of graphical text. Graphical text is automatically oriented to be

readable, even when the symbol is mirrored. Please note that graphical text items are not the same as
symbol fields.

Multiple Units per Symbol and Alternate Body Styles

Symbols can have up to two body styles (a standard symbol and an alternate symbol often referred to as a
"De Morgan equivalent") and/or have more than one unit per package (logic gates for example). Some
symbols can have more than one unit per package each with different symbols and pin configurations.

Consider for instance a relay with two switches, which can be designed as a symbol with three different
units: a coil, switch 1, and switch 2. Designing a symbol with multiple units per package and/or alternate
body styles is very flexible. A pin or a body symbol item can be common to all units or specific to a given unit
or they can be common to both symbolic representation so are specific to a given symbol representation.

By default, pins are specific to a unit and body style. When a pin is common to all units or all body styles, it
only needs to be created once. This is also the case for the body style graphic shapes and text, which may be
common to each unit, but typically are specific to each body style).
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Example of a Symbol With Multiple Noninterchangeable Units

For an example of a symbol with multiple units that are not interchangeable, consider a relay with 3 units
per package: a coil, switch 1, and switch 2.

The three units are not all the same, so "All units are interchangeable" should be deselected in the Symbol
Properties dialog. Alternatively, this option could have been specified when the symbol was initially created.

Eigenschaften fiir RELAY V23042 X

Cptionen | Beschrelbung | Alias | Footprint Filter
Generell

_| Besitzt ein Alternativsymbol (De Morgan)
»" Pinnummern anzeigen

»" Pinnamen anzeigen

+/ Pinnamen innenseitig platzieren

Anzahl der Einheiten {max. 64 erlaubt) Offset fir Position des Pinnamens
| 1 - | 40 L:

-

| Als Symbol fiir eine Spannungsquelle definieren

~ Untereinander nicht austauschbare Einheiten

Abbrechen I 0K

Unit A

4
Pl
GaV—-2_5plit

Relay_THT:Rela

16
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UnitB

w O
K
G5V—2_Split
N
Unit C
-] (@)

K
GaV-2_5plit

.

Unit A does not have the same symbol and pin layout as Units B and C, so the units are not interchangeable.

"Synchronized Pins Edit Mode" can be enabled by clicking the 0?% icon. In this mode, pin

modifications are propagated between symbol units; changes made in one unit will be
reflected in the other units as well. When this mode is disabled, pin changes made in one
unit do not affect other units. This mode is enabled automatically when "All units are
interchangeable" is checked, but it can be disabled. The mode cannot be enabled when "All
units are interchangeable" is unchecked or when the symbol only has one unit.

NOTE

Grafische Symbolelemente

Shown below are properties for a graphic body element. In the relay example above, the three units have
different symbolic representations. Therefore, each unit was created separately and the graphical body

elements have the "Common to all units in symbol" setting disabled.
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Llnienzug Darstellungs Elgenschaften x

Genarell

Breite: 0,000 {mm);

Gemeinsame Nutzung

| [Von allen Einheiten eines Bauteils gemeinsam genutzt I

_| Von allen Darstellungsformen (DeMorgan) fur Bauteile gemeinsam genutzt

Fillart
=) Micht gefillt
) Fiille Vordergrund

) Fillle Hintergrund

| Abbrechen | oK |

Anschlusserstellung und Anschlusshearbeitung

You can click on the D% icon to create and insert a pin. The editing of all pin properties is done by double-

clicking on the pin or right-clicking on the pin to open the pin context menu. Pins must be created carefully,
because any error will have consequences on the PCB design. Any pin already placed can be edited, deleted,
and/or moved.

Anschlussiibersicht

A pin is defined by its graphical representation, its name and its number. The pin’s name and number can
contain letters, numbers, and symbols, but not spaces. For the Electrical Rules Check (ERC) tool to be useful,
the pin’s electrical type (input, output, tri-state...) must also be defined correctly. If this type is not defined
properly, the schematic ERC check results may be invalid.

Wichtige Hinweise:

* Symbol pins are matched to footprint pads by number. The pin number in the symbol must match the
corresponding pad number in the footprint.

* Do not use spaces in pin names and numbers. Spaces will be automatically replaced with underscores

().

® To define a pin name with an inverted signal (overline) use the ~ (tilde) character followed by the text
to invert in braces. For example ~{FO}0 would display FO O.

¢ If the pin name is empty, the pin is considered unnamed.
¢ Pinnames can be repeated in a symbol.

® Pin numbers must be unique in a symbol.
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Anschlusseigenschaften

Pin Eigenschaften x
Pinnarme: l - ] GroBe der Beschriftung L2270 Millimneter
Finnummer: | 3 Grofie der Mummerierung: | 1,270 Millimeter
Ausrichtunag; | o Links - | Logs 7,620 N
Elektrischer Typ: | |2 Ausgang - |
Graphische Darstellung: | - Invertiert - |

Gemeinsama Mutzung
["| Von allen Einheiten eines Bauteils gemeinsam genutzt

[_| Van allen Darstellungsformen (DeMorgan) fiir Bauteile gemeinsam genutzt

Schaltplan Eigenschaften
[w# Sichtbar

| Abbrachan ‘ oK

Der Dialog der Anschlusseigenschaften erlaubt es Thnen alle Eigenschaften eines Anschlusses, auch Pin
genannt, zu bearbeiten. Dieser Dialog wird automatisch geéffnet, wenn Sie einen Anschluss erstellen oder
auf einen vorhandenen Anschluss doppelklicken. Dieser Dialog erlaubt Thnen diese Anderungen:

¢ The pin name and text size.

® The pin number and text size.

¢ The pinlength.

® The pin electrical type and graphical style.

® Zugehorigkeit zu Einheit und alternativer Darstellung.
® Pinvisibility.

¢ Alternate pin definitions.

Pin Graphic Styles

Shown in the figure below are the different pin graphic styles. The choice of graphic style does not have any
influence on the pin’s electrical type.
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Pin Eigenschaften x

Pinname: Grofie der Beschriftung: 1270 Millimeter

| 3

Finnummer: Grofie der Mummerierung: | 1,270 Millimeter

Lange: 7.620 Millimeter

-

| o Links

Ausrichtung:

[ |
- Linie
Graphische Darstellung: |- Invertiert

Elektrischer Typ:

4= Taktanschluss

Gemeinsame NULZUNG— 4 oy Taktanschiuss

[| Von allen Einheiten
- Low Eingang

|| Von allen Darstellun
44 Law Taktanschluss

Low Ausgang

- b~ Fallende Taktflanke
¥ Keinerlei Logik

Schaltplan Eigenschafte
[« Sichtbar

Abbrechen OK

Typen von Elektrischen Anschliissen

Choosing the correct electrical type is important for the schematic ERC tool. ERC will check that pins are
connected appropriately, for example ensuring that input pins are driven and power inputs receive power

from an appropriate source.

Pin Type
Input
Output

Bidirectional

Tri-state
Passive
Free
Unspecified

Power input

Power output
Open collector
Open emitter

Unconnected
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Description
A pin which is exclusively an input.
A pin which is exclusively an output.

A pin that can be either an input or an output, such as a microcontroller data
bus pin.

A three state output pin (high, low, or high impedance)

A passive symbol pin: resistors, connectors, etc.

A pin that can be freely connected to any other pin without electrical concerns.
A pin for which the ERC check does not matter.

A symbol’s power pin. As a special case, power input pins that are marked
invisible are automatically connected to the net with the same name. See the
Power Ports section for more information.

A pin that provides power to other pins, such as a regulator output.
An open collector logic output.
An open emitter logic output.

A pin that should not be connected to anything.



Pushing Pin Properties to Other Pins

You can apply the length, name size, or number size of a pin to the other pins in the symbol by right clicking
the pin and selecting Push Pin Length, Push Pin Name Size, or Push Pin Number Size, respectively.

_E"\ e o )
| Pin verschieben ™M > ...;
Pin editieren E o . | I A .
»
a Pin rotieren R ) ) S
Pin entfernen Entf

Grike des Pins allen anderen Pins zuweisen

C; Zentrieran Grife des Pinnamens allen anderen Pins zuweisen
Hinein zoomen Fl1 Grifke der Pinnummer allen anderen Pins zuweisen
Heraus zoomen F2 p—
Ansicht aktualisieren F3 |h._. '} __..-ﬂ""
Autozoom Posl
Zoomauswahl 3
Rasterauswahl [
Schliefen

Anschliisse fiir mehrere Einheiten und alternative Darstellung definieren

Symbols with multiple units and/or graphical representations are particularly problematic when creating
and editing pins. The majority of pins are specific to each symbol unit (because each unit has a different set
of pins) and to each body style (because the form and position is different between the normal body style
and the alternate form).

The symbol library editor allows the simultaneous creation of pins. By default, changes made to a pin are
made for all units of a multiple unit symbol and to both representations for symbols with an alternate
symbolic representation. The only exception to this is the pin’s graphical type and name, which remain
unlinked between symbol units and body styles. This dependency was established to allow for easier pin
creation and editing in most cases. This dependency can be disabled by toggling the oﬁb icon on the main

tool bar. This will allow you to create pins for each unit and representation completely independently.

Pins can be common or specific to different units. Pins can also be common to both symbolic representations
or specific to each symbolic representation. When a pin is common to all units, it only has to drawn once.
Pins are set as common or specific in the pin properties dialog.

An example is the output pin in the 7400 quad dual input NAND gate. Since there are four units and two
symbolic representations, there are eight separate output pins defined in the symbol definition. When
creating a new 7400 symbol, unit A of the normal symbolic representation will be shown in the library
editor. To edit the pin style in the alternate symbolic representation, it must first be enabled by clicking the
3+ Dbutton on the tool bar. To edit the pin number for each unit, select the appropriate unit using the

74L500 » drop down control.

Pin Table

Another way to edit pins is to use the Pin Table, which is accessible via the E icon. The Pin Table displays
all of the pins in the symbol and their properties in a table view, so it is useful for making bulk pin changes.
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Any pin property can be edited by clicking on the appropriate cell. Pins can be added and removed with the

~+ and | icons, respectively.

NOTE

checking or unchecking additional columns. Some columns are hidden by default.

The screenshot below shows the pin table for a quad opamp.

b- .
Mumber MName Electrical Type
2 - - Input
3 + - Input
L V+ =¥ power input
5 + - Input
6 - - Input
7 - (] Output
g - (] Output
9 - - Input
10 + = Input
11 V- - Power input
12 + = Input
13 - = Input
14 - (g Output
+ [} Group by name ) Pin numbers: 1-14

Alternate Pin Definitions

Pin Table

Graphic Style

= Line
— Line
— Line
l_ Line
l_ Line
l_ Line
l_ Line
l_ Line
(o Line
= Line
= Line
= Line
= Line
= Line

Orientation

|'° Left
o Right
o Right
_?_ Down
o Right
o right
|'° Left
|'° Left
o Right
o Right
T Up
o Right
o Right
|'° Left

Length

0.11in

0.11in

0.11in

0.15in

0.11in

0.11in

0.1in

0.1in

0.1in

0.1in

0.151n

0.11in

0.11in

0.11in

X Position

0.3in

-0.3in

-0.3in

-0.1in

-0.3in

-0.3in

0.3in

0.3in

-0.3in

-0.3in

-0.1in

-0.3in

-0.3in

0.3in

® Cancel

Columns of the pin table can be shown or hidden by right-clicking on the header row and

Y Position

Oin

0.1in

0.11in

0.3in

0.11in

0.1in

0in

0in

-0.11in

0.1in

0.3in

0.11in

-0.1in

Oin

v OK

Pins can have alternate pin definitions added to them. Alternate pin definitions allow a user to select a
different name, electrical type, and graphical style for a pin when the symbol has been placed in the

schematic. This can be used for pins that have multiple functions, such as microcontroller pins.

Alternate pin definitions are added in the Pin Properties dialog as shown below. Each alternate definition
contains a pin name, electrical type, and graphic style. This microcontroller pin has all of its peripheral
functions defined in the symbol as alternate pin names.
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> 2 Pin Properties v oA X

Pin name: ‘ FE!D| Common to all units in symbo
Common to all body styles (De Morgan)
Pin number: 18
, (M| Visible
Electrical type: 7 Ridirectinnal v
Graphic style: Hiine ~ I
X position: -0.6 in
Y position: -0.1 in
Orientation: Hriaht e
Pin length: 0.1 in
Mame text size: 0.05 in
Mumber text size: | 0.05 in
~ Alternate pin definitions
Alternate Pin Name Electrical Type Graphic Style
USART1_CTS ! Input = Line
USART2_CTS =l 1nput = Line
USART4_TX > output = Line
ADC_IND A 1nput = Line
RTC_TAMP2 = Input = Line
WKUP1 - Input = Line

& Cancel « OK

Alternate pin definitions are selected in the Schematic Editor once the symbol has been placed in the
schematic. The alternate pin is assigned in the Alternate Pin Assignments tab of the Symbol Properties
dialog. Alternate definitions are selectable in the dropdown in the Alternate Assignment column.
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_?;- * *Symbol Properties VoA X

General | Alternate Pin Assignments

.Number Base Name Alternate Assignment Electrical Type Graphic Style
16 PAG € Bidirectional F Line

17 PAT € Bidirectional F Line

USARTA. v P (o

19 PB1 PBO € Bidirectional F= Line

20 PB2 ADC_INO € Bidirectional F Line

21 PB10 RTC_TAMP2 € Bidirectional = Line

22 PB11 USART1_CTS € Bidirectional F Line

23 VsS USART2_CTS N power input F Line

24 VDD USART4_TX N power input F Line

25 PB12 WKUP1 € Bidirectional F Line

26 PB13 € Bidirectional = Line

27 PB14 © Bidirectional = Line

28 PB15 € Bidirectional F Line

Library link: ' doc:STM32F030C6Tx Spice Madel... @ Cancel " OK

Symbol Fields

All library symbols are defined with four default fields. The reference designator, value, footprint
assignment, and datasheet link fields are created whenever a symbol is created or copied. Only the reference

designator and value fields are required.

Symbols defined in libraries are typically defined with only these four default fields. Additional fields such
as vendor, part number, unit cost, etc. can be added to library symbols but generally this is done in the
schematic editor so the additional fields can be applied to all of the symbols in the schematic.

NOTE

A convenient way to create additional empty symbol fields is to use define field name
templates. Field name templates define empty fields that are added to each symbol when
it is inserted into the schematic. Field name templates can be defined globally (for all
schematics) in the Schematic Editor Preferences, or they can be defined locally (specific to
each project) in the Schematic Setup dialog.

Editing Symbol Fields

To edit an existing symbol field, right-click on the field text to show the field context menu shown below.
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] r Feld verschieben M
Feld drehen R }

. g Zentrieren F4
' I_ Hinein zoomen F1

Heraus zoomen F2
Ansicht aktualisieren F3
Autozoom Posl
Zoomauswahl b
Rasterauswahl b
SchlieBen

To add new fields, delete optional fields, or edit existing fields, use the R icon on the main tool bar to open
the Symbol Properties dialog.

Fields are text information associated a the symbol. Do not confuse them with text in the graphic
representation of a symbol.

Wichtige Hinweise:

¢ Modifying the Value field changes the name of the symbol. The symbol’s name in the library will change
when the symbol is saved.

* The Symbol Properties dialog must be used to edit a field that is empty or has the invisible attribute
enabled because such fields cannot be clicked on.

e The footprint is defined as an absolute footprint using the LIBNAME:FOOTPRINTNAME format where
LIBNAME is the name of the footprint library defined in the footprint library table (see the "Footprint
Library Table" section in the PCB Editor manual) and FOOTPRINTNAME is the name of the footprint in the
library LIBNAME .

Power Ports

Power ports, or power symbols, are conventionally used to label a wire as part of a power net, like VCC,
+5V, or GND.In the schematic below, the +3.3V and GND symbols are power ports. In addition to acting as a
visual indicator that a net is a power rail, a power port will determine the name of the net it is attached to.
This is true even if there is another net label attached to the net; the net name determined by the power
symbol overrides any other net names.
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+3.3V

U101

R104
— 1K T ’ 2 |t 4
Rl%ﬁ C104
ol == 74AHC1G14
100nF
VvV WV

It may be useful to place power symbols in a dedicated library. KiCad’s symbol library places power symbols
in the power library, and users may create libraries to store their own power symbols. If the "Define as
power symbol" box is checked in a symbol’s properties, that symbol will appear in the Schematic Editor’s
"Add Power Port" dialog for convenient access.

Power symbols are handled and created the same way as normal symbols, but there are several additional
considerations described below. They consist of a graphical symbol and a pin of the type "Power input" that
is marked hidden.

Below is an example of a GND power symbol.

+5V
=
_|_

#PWR?

Creating a Power Port Symbol

Power Port symbols consist of a pin of type "Power input" that is marked invisible. Invisible power input
pins have a special property of automatically connecting to a net with the same name as the pin name. A net
that is wired to an invisible power input pin will therefore be named after the pin, even if there are other
net labels on the net. This connection is global.

If the power symbol has the "Define as power symbol" property checked, the power input
NOTE pin does not need to be marked invisible. However, the convention is to make these pins
invisible anyway.

111



> 2 Pin Properties v X

Pin name: ‘m LOTnIMGn I Nt i

Common to all body styles (De Morgan)

Pin number: 1
. Visible
Electrical type: =N pewier inoit hd
Graphic style: Hiine e el
X position: 0 in
Y position: 0 in
Orientation: L pawn e
Pin length: 0 in
Mame text size: 0.05 in
Mumber text size: | 0.05 in

> Alternate pin definitions

&) Cancel " 0K

Um ein Spannungsversorgungssymbol zu erstellen fiihren Sie folgende Schritte aus:

* Add a pin of type "Power input", with "Visible" unchecked, and the pin named according to the desired
net. Make the pin number 1, the length 0, and set the graphic style to "Line". The pin name establishes
the connection to the net; in this case the pin will automatically connect to the net GND. The pin number,
length, and line style do not matter electrically.

® Place the pin on the symbol anchor.
® Use the shape tools to draw the symbol graphics.

¢ Set the symbol value. The symbol value does not matter electrically, but it is displayed in the schematic.
To eliminate confusion, it should match the pin name (which determines the connected net name).

¢ Check the "Define as power symbol" box in Symbol Properties window. This makes the symbol appear in
the "Add Power Port" dialog, makes the Value field read-only in the schematic, prevents the symbol
from being assigned a footprint, and excludes the symbol from the board, BOM, and netlists.

® Set the symbol reference and uncheck the "Show" box. The reference text is not important except for the
first character, which should be #. For the power port shown above, the reference could be #GND.
Symbols with references that begin with # are not added to the PCB, are not included in Bill of Materials
exports or netlists, and they cannot be assigned a footprint in the footprint assignment tool. If a power
port’s reference does not begin with #, the character will be inserted automatically when the annotation
or footprint assignment tools are run.

An easier method to create a new power port symbol is to use another symbol as a starting point, as
described earlier.
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When modifying an existing power port symbol, make sure to rename the pin name so

NOTE .
that the new symbol connects to the appropriate power net.
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Symbol Library Browser

Einleitung

The Symbol Library Browser allows you to quickly examine the content of symbol libraries. The Symbol
Library Viewer can be accessed by clicking !Eﬁ icon on the main toolbar, View - Symbol Library

Browser..., or clicking Select With Browser in the "Choose Symbol" window.

Bauteilauswahl (2887 Elemente geladen) *
Filter: | 74L50]
* Tdxx
(3 741500 [ Quad mand2 ]
b T74L581 [ Quad nand2 ocpen collect. ]
b 74L5082 [ Quad Nor2 |
b 741583 [ Quad Mand2 open collect |
P T4LSE4 [ Hex Imverseur ]
b T4L585 [ Inverseur Open Collect |
b 741586
b T4LSBEN
T4L500
Beschreibung
T Cluad nand.d
P W
Schliisselwdrter
e TTL nand2
P — z FLLSGD
Abbrechen OK
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Bibliotheksbrowser - Hauptfenster

Library Browser — fusrishare/kicad/Mlibrary 7 4. Lib

Datel Ansicht Hilfe

N «@» & a @ |:|‘-'r\-|'.‘.

"

7400
adc-dac 7402 I
analog_switches 74469
atmel TA4AHC 1G04
audic TAAHC1G14 -
cmosd4000 TACBTLY3IEBL
conmn TAHCO0
coentrio TAHCO2
CYpress T4HCO4
device TAHC14
digital-audio TAHC245
dicde TAHCE95
display TAHCT4
dsp TAHCES —
Bauteil Alias Baschreibung Sechllissalwinter
741500 7400 Cuad nand2 TTL nand2
£301 X -0,600 Y -0,550 e -0,600 dy-0,550 dist 0,814 Zoll

To examine the contents of a library, select a library from the list on the left hand pane. All symbols in the
selected library will appear in the second pane. Select a symbol name to view the symbol.

Library Browser — fusrishare/kicad/Mlibrary 7 4w Lib "
Datel Ansicht  Hilfe
VP @ &R DD [ewen [~
Tax | 1
analog_switches TAAHC1G04 S
atmel T48HC1G14
audic TACBTLVIBEL
crnosd 000 T4HIZO0
conn TAHZO2 I
contrio T4HCO4
CYpress T4HC14
device TAHC245
digital-audio TAHCE95
dicde TAHCT4 o
display T4HCES o
dsp TAHCTOD —
Bauteil Alias Baschreibung Schllisselwirter
741502 T402 Quad Nor2 TTL Nor2
23,01 X 0,100 ¥ -0,550 dx -0,100 dy-0,550 dist 0,559 Zoll

Symbol Library Browser Top Toolbar

The top tool bar in Symbol Library Brower is shown below.

P @ [» & Q ¢ @ || cnheia -
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Die moglichen Befehle sind:

o]

B

S

o QQ®
oD

Unit A v

Selection of the symbol which can be also selected in the displayed list.
Display previous symbol.
Display next symbol.

Zoom tools.

Selection of the representation (normal or alternate) if an alternate representation
exists.

Selection of the unit for symbols that contain multiple units.

If they exist, display the associated documents.

Close the browser and place the selected symbol in the schematic.
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Erstellen angepasster Dateien fur Netzlisten

und Stucklisten

Zwischenzeitliche Netzlistendatei

BOM files and netlist files can be converted from an Intermediate netlist file created by KiCad.

Diese Datei benutzt XML Syntax und wird "zwischenzeitliche Netzliste" genannt. Die Zwischennetzliste
enthélt eine grofse Menge von Daten Uber Thre Leiterplatte und aufgrund dessen kann sie dafiir genutzt

werden, eine Stiickliste und andere Berichte zu erstellen.

Abhéngig von der Ausgabe (Stuckliste oder Netzliste) werden unterschiedliche Untermengen der

kompletten Zwischennetzlistendatei fiir die Nachbearbeitung verwendet.

SIG_auT

Schaltplanbeispiel
NG
WO
PWR_FLAG
<>
WYEC e
= -+ U2A
i 2 D - Q =l
3 2 SIG_ouUT U1A v
élooz E CLACK_IN 1 DO 2 3 b
741504 o |
Ci = Qo
TLLS 74
<>
PWR_FLAG

fp )

Dateibeispiel der Zwischennetzliste

Die korrespondierende Zwischennetzliste (als XML-Datei) des Schaltkreises ist unten zu sehen.
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<?xml version="1.0" encoding="utf-8"?>
<export version="D">
<design>
<source>F:\kicad_aux\netlist_test\netlist_test.sch</source>
<date>29/08/2010 20:35:21</date>
<tool>eeschema (2010-08-28 BZR 2458)-unstable</tool>
</design>
<components>
<comp ref="P1">
<value>CONN_4</value>
<libsource lib="conn" part="CONN_4"/>
<sheetpath names="/" tstamps="/"/>
<tstamp>4C6E2141</tstamp>
</comp>
<comp ref="U2">
<value>74LS74</value>
<libsource 1lib="74xx" part="74LS74"/>
<sheetpath names="/" tstamps="/"/>
<tstamp>4C6E20BA</tstamp>
</comp>
<comp ref="U1">
<value>74LS04</value>
<libsource 1ib="74xx" part="74LS04"/>
<sheetpath names="/" tstamps="/"/>
<tstamp>4C6E20A6</tstamp>

</comp>
<comp ref="C1">
<value>CP</value>

<libsource lib="device" part="CP"/>
<sheetpath names="/" tstamps="/"/>
<tstamp>4C6E2094</tstamp>

</comp>
<comp ref="R1">
<value>R</value>

<libsource lib="device" part="R"/>
<sheetpath names="/" tstamps="/"/>
<tstamp>4C6E208A</tstamp>
</comp>
</components>
<libparts>
<libpart lib="device" part="C">
<description>Condensateur non polarise</description>
<footprints>
<fp>SM*</fp>
<fp>C?</fp>
<fp>C1-1</fp>
</footprints>
<fields>
<field name="Reference">C</field>
<field name="Value">C</field>
</fields>
<pins>
<pin num="1" name="~" type="passive"/>
<pin num="2" name="~" type="passive"/>
</pins>
</libpart>
<libpart lib="device" part="R">
<description>Resistance</description>
<footprints>
<fp>R?</fp>
<fp>SM0603</fp>
<fp>SM0805</fp>
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Umwandlung in ein neues Netzlistenformat

Unter Anwendung eines Nachtbearbeitungsfilters auf die Zwischennetzlistendatei kénnen Sie fremde
Netzlistenformate und auch Stiicklisten erzeugen. Weil diese Umwandlung eine Text zu Text Umwandlung
ist, kann dieser Nachtbearbeitungsfilter in Python, XSLT oder jedem anderen Werkzeug geschrieben
werden, das XML als Eingabe verarbeiten kann.

XSLT itself is an XML language very suitable for XML transformations. There is a free program called
xsltproc that you can download and install. The xsltproc program can be used to read the Intermediate XML
netlist input file, apply a style-sheet to transform the input, and save the results in an output file. Use of
xsltproc requires a style-sheet file using XSLT conventions. The full conversion process is handled by KiCad,
after it is configured once to run xsltproc in a specific way.

XSLT-Vorgehensweise

Das Dokument, das die XSL-Umwandlung (XSLT) beschreibt, gibt es unter:

http://www.w3.org/TR/xslt

Erstellen einer PadsPch Netzlistendatei

Das PadsPcb Format besteht aus zwei Teilen.

* Die Footprintliste.

* Die Netzeliste: Gruppiert Referenzen der Pads nach Netzen.

Direkt unten ist ein Stylesheet welches die Zwischennetzlistendatei in ein PadsPcb Netzlistenformat
umwandelt:
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http://www.w3.org/TR/xslt

<?xml version="1.0" encoding="IS0-8859-1"?>

<!I--XSL style sheet to Eeschema Generic Netlist Format to PADS netlist format

Copyright (C) 2010, SoftPLC Corporation.
GPL v2.

How to use:
https://1lists.launchpad.net/kicad-developers/msg05157.html

<IDOCTYPE xsl:stylesheet [
<IENTITY nl "&#xd;&%#xa;"> <!--new line CR, LF -->

1>

<xsl:stylesheet version="1.0" xmlns:xsl="http://www.w3.0rg/1999/XSL/Transform">

<xsl:output method="text" omit-xml-declaration="yes" indent="no"/>

<xsl:template match="/export">
<xsl:text>*PADS-PCB*&nl; *PART*&nl;</xsl:text>
<xsl:apply-templates select="components/comp"/>
<xsl:text>&nl;*NET*&nl;</xsl:text>
<xsl:apply-templates select="nets/net"/>
<xsl:text>*END*&nl;</xsl:text>

</xsl:template>

<!-- for each component -->
<xsl:template match="comp">
<xsl:text> </xsl:text>
<xsl:value-of select="@ref"/>
<xsl:text> </xsl:text>
<xsl:choose>
<xsl:when test = "footprint != '' ">
<xsl:apply-templates select="footprint"/>
</xsl:when>
<xsl:otherwise>
<xsl:text>unknown</xsl:text>
</xsl:otherwise>
</xsl:choose>
<xsl:text>&nl;</xsl:text>
</xsl:template>

<!-- for each net -->
<xsl:template match="net">
<!l-- nets are output only if there is more than one pin in net

<xsl:if test="count(node)>1">
<xsl:text>*SIGNAL* </xsl:text>
<xsl:choose>
<xsl:when test = "@name != '' ">
<xsl:value-of select="@name"/>
</xsl:when>
<xsl:otherwise>
<xsl:text>N-</xsl:text>
<xsl:value-of select="@code"/>
</xsl:otherwise>
</xsl:choose>
<xsl:text>&nl;</xsl:text>
<xsl:apply-templates select="node"/>
</xsl:if>
</xsl:template>

<!-- for each node -->
<xsl:template match="node">
<xsl:text> </xsl:text>
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Und dies ist die PadsPcb Ausgabe nach dem Durchlauf von xsltproc:

*PADS-PCB*

*PART*

P1 unknown

U2 unknown

U1 unknown

C1 unknown

R1 unknown

*NET*

*SIGNAL* GND

ut.7

C1.2

u2.7

P1.4

*SIGNAL* VCC

R1.1

ut.14

u2.4

U2.1

uz2.14

P1.1

*SIGNAL* N-4

ut1.2

u2.3

*SIGNAL* /SIG_OUT
P1.2

u2.5

u2.2

*SIGNAL* /CLOCK_IN
R1.2

C1.1
U1.1
P1.3

*END*

Die Befehlszeile um diese Umwandlung durchzufithren lautet:

kicad\\bin\\xsltproc.exe -o test.net kicad\\bin\\plugins\\netlist_form_pads-pcb.xsl
test.tmp

Eine Cadstar Netzlistendatei erstellen

Das Cadstarformat besteht aus zwei Teilen.

* Die Footprintliste.

¢ Die Netzeliste: Gruppiert Referenzen der Pads nach Netzen.

Hier ist die Stylesheet-Datei um diese spezielle Umwandlung durchzufithren.
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<?xml version="1.0" encoding="IS0-8859-1"?>

<!I--XSL style sheet to Eeschema Generic Netlist Format to CADSTAR netlist format
Copyright (C) 2010, Jean-Pierre Charras.
Copyright (C) 2010, SoftPLC Corporation.
GPL v2.

<IDOCTYPE xsl:stylesheet [
<IENTITY nl "&#xd;&%#xa;"> <!--new line CR, LF -->
1>

<xsl:stylesheet version="1.0" xmlns:xsl="http://www.w3.0rg/1999/XSL/Transform">
<xsl:output method="text" omit-xml-declaration="yes" indent="no"/>

<!-- Netlist header -->
<xsl:template match="/export">
<xsl:text>.HEA&nl;</xsl:text>

<xsl:apply-templates select="design/date"/> <!-- Generate line .TIM <time> -->

<xsl:apply-templates select="design/tool"/> <!-- Generate line .APP <eeschema version>
-->

<xsl:apply-templates select="components/comp"/> <!-- Generate list of components -->

<xsl:text>&nl;&nl;</xsl:text>

<xsl:apply-templates select="nets/net"/> <!l-- Generate list of nets and

connections -->
<xsl:text>&nl; .END&nl;</xsl:text>
</xsl:template>

<!-- Generate line .TIM 20/08/2010 10:45:33 -->

<xsl:template match="tool">
<xsl:text>.APP "</xsl:text>
<xsl:apply-templates/>
<xsl:text>"&nl;</xsl:text>

</xsl:template>

<!-- Generate line .APP "eeschema (2010-08-17 BZR 2450)-unstable" -->
<xsl:template match="date">

<xsl:text>.TIM </xsl:text>

<xsl:apply-templates/>

<xsl:text>&nl;</xsl:text>
</xsl:template>

<!-- for each component -->
<xsl:template match="comp">
<xsl:text>.ADD_COM </xsl:text>
<xsl:value-of select="@ref"/>
<xsl:text> </xsl:text>
<xsl:choose>
<xsl:when test = "value != '"' ">
<xsl:text>"</xsl:text> <xsl:apply-templates select="value"/> <xsl:text>"
</xsl:text>
</xsl:when>
<xsl:otherwise>
<xsl:text>""</xsl:text>
</xsl:otherwise>
</xsl:choose>
<xsl:text>&nl;</xsl:text>
</xsl:template>

<!-- for each net -->
<xsl:template match="net">
<l-- nets are output only if there is more than one pin in net -->

<xsl:if test="count(node)>1">
<xsl:variable name="netname">
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Hier ist die Cadstar Ausgabedatei.

.HEA

.TIM 21/08/2010 08:12:08

.APP "eeschema (2010-08-09 BZR 2439)-unstable"
.ADD_COM P1 "CONN_4"

.ADD_COM U2 "74LS74"

.ADD_COM U1 "74LS04"

.ADD_COM C1 "CP"

.ADD_COM R1 "R"

.ADD_TER U1.7 "GND"

.TER C1.2
uz2.7
P1.4
.ADD_TER R1.1 "VCC"
.TER ul.14
uz2.4
uz2.1
u2.14
P1.1
.ADD_TER U1.2 "N-4"
.TER uz2.3
.ADD_TER P1.2 "/SIG_OUT"
.TER uz2.5
uz2.2
.ADD_TER R1.2 "/CLOCK_IN"
.TER C1.1
u1.1
P1.3
.END

Eine OrcadPCB2 Netzlistendatei erstellen

Dieses Format hat nur einen Teil, die Footprintliste. Jeder Footprint enthdlt selbst seine Liste von Pads mit
einer Referenz zu einem Netz.

Hier ist das Stylesheet fiir diese spezielle Umwandlung:

123



<?xml version="1.0" encoding="IS0-8859-1"?>

<!I--XSL style sheet to Eeschema Generic Netlist Format to CADSTAR netlist format
Copyright (C) 2010, SoftPLC Corporation.
GPL v2.

How to use:
https://1lists.launchpad.net/kicad-developers/msg05157.html

<IDOCTYPE xsl:stylesheet [
<IENTITY nl "&#xd;&%#xa;"> <!--new line CR, LF -->

1>

<xsl:stylesheet version="1.0" xmlns:xsl="http://www.w3.0rg/1999/XSL/Transform">
<xsl:output method="text" omit-xml-declaration="yes" indent="no"/>

<l--
Netlist header
Creates the entire netlist
(can be seen as equivalent to main function in C
-->
<xsl:template match="/export">
<xsl:text>( { Eeschema Netlist Version 1.1 </xsl:text>

<!-- Generate line .TIM <time> -->
<xsl:apply-templates select="design/date"/>
<!-- Generate line eeschema version ... -->

<xsl:apply-templates select="design/tool"/>
<xsl:text>}&nl;</xsl:text>

<!l-- Generate the list of components -->
<xsl:apply-templates select="components/comp"/> <!-- Generate list of components -->
<!-- end of file -->

<xsl:text>)&n1;*&nl;</xsl:text>
</xsl:template>

<l--
Generate id in header like "eeschema (2010-08-17 BZR 2450)-unstable"
-—>
<xsl:template match="tool">
<xsl:apply-templates/>
</xsl:template>

<l--
Generate date in header like "20/08/2010 10:45:33"
-->
<xsl:template match="date">
<xsl:apply-templates/>
<xsl:text>&nl;</xsl:text>
</xsl:template>

<l--
This template read each component
(path = /export/components/comp)
creates lines:
( 3EBF7DBD $noname U1 74LS125
pin list
)
and calls "create_pin_list" template to build the pin list
>
<xsl:template match="comp">
<xsl:text> ( </xsl:text>

124



Hier ist die OrcadPCB2 Ausgabedatei.

( { Eeschema Netlist Version 1.1 29/08/2010 21:07:51
eeschema (2010-08-28 BZR 2458)-unstable}

( 4C6E2141 $noname P1 CONN_4

( 1VvCC)

( 2 /SIG_OUT )

( 3 /CLOCK_IN )

( 4 GND )
)
( 4C6E20BA $noname U2 74LS74
1 VCC )
2 /SIG_OUT )
3 N-04 )
4 VCC )
5 /SIG_OUT )
6 ?)
7 GND )
14 VCC )

A A A A AAA A

)

( 4C6E20A6 $noname U1 74LS04
( 1 /CLOCK_IN )
( 2 N-04)

( 7 GND )
( 14 vCC )

)
( 4C6E2094 $noname C1 CP
( 1 /CLOCK_IN )
( 2 GND )
)
( 4C6E208A $noname R1 R
( 1 VvCC)
( 2 /CLOCK_IN )
)
)
*

Netlist plugins interface

Intermediate Netlist converters can be automatically launched within the Schematic Editor.

Das Dialogfenster aufrufen

Sie konnen ein neues Netzlisten-Plugin hinzufligen mit einem Klick auf "Plugin hinzufiigen".
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MNetzliste *

Pcbnew | OrcadPCB2 | CadStar Spice | PadsPcb
| Erstellen |

Optionen: |

|w Default Format

Abbrechen |

o

| Plugin entfernen |

|| Voreingestellten Netznamen verwenden

Voreingestellter Netzlisten Dateiname:

interf _u.net

So sehen die Konfigurationsdaten fiir das PadsPcb Plugin aus:

Metzliste »

Pebnew | OrcadPCB2 | CadStar | Spice | PADsPCB | | — |
| - rstellen

Optionen: |
Abbrechen
|| Default Format I y

| Plugin hinzufiigen ‘

Metzliste Befehl:
xsltproc -o "%0" "Fusrfshare!kicadfbluginsfnetIist_furm_pad?pd:l.xsl' %" I Plugin entfernen |

Titel:
PADs-PCB

l _| Voreingestellten Netznamen verwenden

Voreingestellter Netzlisten Dateiname:

Konfiguration der Plugin-Parameter

The netlist plug-in configuration dialog requires the following information:

e Titel: Zum Beispiel der Name des Netzlistenformats.

e Netzliste Befehl: Der Audruf um den Konverter zu starten.

Sobald Sie auf den Button Erstellen driicken, wird folgendes passieren:

1. KiCad creates an intermediate netlist file *xml, for instance test.xml.

2. KiCad runs the plug-in by reading test.xml and creates test.net.
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Netzlistendateien iiber die Befehlszeile erzeugen

Angenommen wir benutzen das Programm xsltproc.exe um ein Stylesheet auf die zwischenzeitliche
Netzlistendatei anzuwenden, dann wird xsltproc.exe mit folgendem Befehl ausgefiihrt:

xsltproc.exe -o <output filename> < style-sheet filename> <input XML file to convert>
In KiCad unter Windows ist die Befehlszeile wie folgt:

fi/kicad/bin/xsltproc.exe -0 "%0" f:/kicad/bin/plugins/netlist_form_pads-pcb.xsl "%I"
Unter Linux sieht der Befehl (abhéngig vom Installationsort) wie folgt aus:
xsltproc-o "%0" /usr/local/kicad/bin/plugins/netlist_form_pads-pcb.xsl "%I"

Where netlist_form_pads-pcb.xsl is the style-sheet that you are applying. Do not forget the double quotes
around the file names, this allows them to have spaces after the substitution by KiCad.

Das Befehlszeilenformat akzeptiert Parameter flir Dateinamen:

Die unterstiitzten Formatierungsparameter sind:

* %B = Basisdateiname und Pfad der ausgewdahlten Ausgabedatei ohne Pfad und Erweiterung.
* %I = Kompletter Dateiname und Pfad der temporiren Eingangsdatei (die Zwischennetzliste).
® %0 = Kompletter Dateiname und Pfad der vom Benutzer gewéahlten Ausgabedatei.

%I wird vom tatsdchlichen Zwischendateiname ersetzt.

%0 wird vom tatsachlichen Ausgabedateiname ersetzt.

Befehlszeilenformat: Beispiel fiir xsltproc

Das Befehlszeilenformat fiir xsltproc sieht wie folgt aus:

<Pfad zu xsltproc>xsltproc <xsltproc Parameter>

Unter Windows:

f:/kicad/bin/xsltproc.exe -0 "%O0" f:/kicad/bin/plugins/netlist_form_pads-pch.xsl "%]I"
Unter Linux (wieder abhéngig vom Installationsort):

xsltproc -0 "%0" /usr/local/kicad/bin/plugins/netlist_form_pads-pch.xsl "%I"

Die obigen Beispiele gehen davon aus, dass xsltproc auf Thren PC unter Windows installiert ist und sich alle
Dateien in kicad/bin befinden.

Sticklistenerzeugung

Weil die zwischenzeitliche Netzlistendatei alle Informationen tiber verwendete Bauteile enthéalt, kann eine
Stuickliste aus ihr abgeleitet werden. Hier ist das Einstellungsfenster des Plugin (in Linux) um eine
angepasste Stiicklistendatei zu erzeugen:
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Metzliste b4

Pcbnew | OrcadPCB2 | CadStar | Spice | BOM

Erstellen

Optionen:
Pt Abbrechen

|| Default Format

Plugin hinzufiigen

Metzliste Befehl:
| xsltproc -o "%0.csv” Vusr/lib/kicad/plugins/bom2 csvaxsl” "%l

Plugin entfernen

Tite L:
| BOM

| (] Voreingestellten Netznamen verwenden

Voreingestellter Netzlisten Dateiname:

Der Pfad zum Stylesheet bom2csv.xsl ist abhédngig vom verwendeten Betriebssystem. Das derzeit beste XSLT
Stylesheet zur Stiicklistenerzeugung heifst bomZ2csv.xsl. Sie konnen es nach Thren Anforderungen anpassen
und wenn Sie etwas allgemein Nutzbares erzeugen, fragen Sie ob es Teil des KiCad Projekts werden kann.

Kommandozeilenformat: Beispiel fiir Pythonskripte
Das Befehlszeilenformat fiir Python sieht so aus:

python <script file name> <input filename> <output filename>

Unter Windows:

python *exe f:/kicad/python/my_python_script.py "%I" "%O0"

Unter Linux (wieder abhangig vom Installationsort):

python /usr/local/kicad/python/my_python_script.py "%I" "%0"

Dabei wird angenommen, dass Python auf Threm PC installiert ist.

Struktur der Zwischennetzliste

Dieses Beispiel gibt Thnen eine Idee fir das Netzlistendateiformat:
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<?xml version="1.0" encoding="utf-8"7?>
<export version="D">
<design>
<source>F:\kicad_aux\netlist_ test\netlist_test.sch</source>
<date>29/08/2010 21:07:51</date>
<tool>eeschema (2010-08-28 BZR 2458)-unstable</tool>
</design>
<components>
<comp ref="P1">
<value>CONN_4</value>
<libsource lib="conn" part="CONN_4"/>
<sheetpath names="/" tstamps="/"/>
<tstamp>4C6E2141</tstamp>
</comp>
<comp ref="U2">
<value>74LS74</value>
<libsource 1lib="74xx" part="74LS74"/>
<sheetpath names="/" tstamps="/"/>
<tstamp>4C6E20BA</tstamp>
</comp>
<comp ref="U1">
<value>74LS04</value>
<libsource 1ib="74xx" part="74LS04"/>
<sheetpath names="/" tstamps="/"/>
<tstamp>4C6E20A6</tstamp>

</comp>
<comp ref="C1">
<value>CP</value>

<libsource lib="device" part="CP"/>
<sheetpath names="/" tstamps="/"/>
<tstamp>4C6E2094</tstamp>
<comp ref="R1">
<value>R</value>
<libsource lib="device" part="R"/>
<sheetpath names="/" tstamps="/"/>
<tstamp>4C6E208A</tstamp>
</comp>
</components>
<libparts/>
<libraries/>
<nets>
<net code="1" name="GND">
<node ref="U1" pin="7"/>
<node ref="C1" pin="2"/>
<node ref="U2" pin="7"/>
<node ref="P1" pin="4"/>
</net>
<net code="2" name="VCC">
<node ref="R1" pin="1"/>
<node ref="U1" pin="14"/>
<node ref="U2" pin="4"/>
<node ref="U2" pin="1"/>
<node ref="U2" pin="14"/>
<node ref="P1" pin="1"/>
</net>
<net code="3" name="">
<node ref="U2" pin="6"/>
</net>
<net code="4" name="">
<node ref="U1" pin="2"/>
<node ref="U2" pin="3"/>
</net>
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Allgemeine Struktur der Netzlistendatei

Die Zwischennetzliste hat fiinf Abschnitte.

¢ FEinen Header Abschnitt.

¢ FEinen Abschnitt der Bauteile.

* FEinen Abschnitt der Bibliotheksteile.
¢ FEinen Abschnitt der Bibliotheken.

e Finen Abschnitt der Netze.

Der Dateiinhalt hat das Trennzeichen <export>.

<export version="D">

</export>

Der Header

Der Header hat das Trennzeichen <design>.

<design>
<source>F:\kicad_aux\netlist_test\netlist_test.sch</source>
<date>21/08/2010 08:12:08</date>

<tool>eeschema (2010-08-09 BZR 2439)-unstable</tool>
</design>

Dieser Abschnitt kann als ein Kommmentarabschnitt betrachtet werden.

Der Abschnitt der Bauteile

Der Abschnitt der Bauteile hat das Trennzeichen <components>.

<components>

<comp ref="P1">

<value>CONN_4</value>

<libsource lib="conn" part="CONN_4"/>
<sheetpath names="/" tstamps="/"/>
<tstamp>4C6E2141</tstamp>

</comp>

</components>

Dieser Abschnitt enthélt die Liste der Bauteile ihres Schaltplans. Jedes Bauteil ist wie folgt beschrieben:
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<comp ref="P1">

<value>CONN_4</value>

<libsource lib="conn" part="CONN_4"/>
<sheetpath names="/" tstamps="/"/>
<tstamp>4C6E2141</tstamp>

</comp>
libsource name of the lib where this component was found.
part component name inside this library.
sheetpath path of the sheet inside the hierarchy: identify the sheet within
the full schematic hierarchy.
tstamps (time stamps) time stamp of the schematic file.
tstamp (time stamp) time stamp of the component.

Anmerkung zu Zeitstempeln fiir Bauteile

Um ein Bauteil in einer Netzliste und damit auf der Leiterplatte zu identifizieren, wird die Zeitstempel-
Referenz als einzigartig flr jedes Bauteil verwendet. Jedoch stellt KiCad einen zusétzlichen Hilfsweg zur
Verfiigung um ein Bauteil zu identifizieren, und zwar tiber den zugehorigen Footprint auf der Leiterplatte.
Das erlaubt die Neunummerierung von Bauteilen in einem Schaltplanprojekt ohne den Verlust der
Verbindung zwischen Bauteil und seinem Footprint.

Ein Zeitstempel ist eine einzigartige Identifizierung fiir jedes Bauteil oder Blatt in einem Schaltplanprojekt.
Jedoch wird in einer komplexen Hierarchie das selbe Blatt mehr als einmal verwendet, daher enthélt dieses
Blatt Bauteile mit dem gleichen Zeitstempel.

Ein gegebenes Blatt hat eine einzigartige Identifizierung innerhalb einer komplexen Hierarchie: seinen
Blattpfad. Ein gegebenes Bauteil (in einer komplexen Hierarchie) hat ebenfalls eine einzigartige
Identifizierung: den Blattpfad + seinen Zeitstempel.

Der Abschnitt der Bibliotheksteile

Der Abschnitt der Bibliotheksteile hat das Trennzeichen <libparts> und der Inhalt dieses Abschnitts ist in
den Schaltplanbibliotheken festgelegt. Der Abschnitt der Bibliotheksteile enthélt:

¢ The allowed footprints names (names use wildcards) delimiter <fp>.
e Die in der Bibliothek definierten Felder, Trennzeichen <fields>.

® Die Liste der Anschliisse, Trennzeichen <pins>.

131



<libparts>
<libpart lib="device" part="CP">
<description>Condensateur polarise</description>
<footprints>
<fp>CP*</fp>
<fp>SM*</fp>
</footprints>
<fields>
<field name="Reference">C</field>
<field name="Valeur">CP</field>
</fields>
<pins>
<pin num="1" name="1" type="passive"/>
<pin num="2" name="2" type="passive"/>
</pins>
</libpart>
</libparts>

Zeilen wie <pin num="1" type="passive"/> geben ebenfalls den elektrischen Typ des Anschlusses an. Die
moglichen elektrischen Typen sind:

Input Normaler Eingang

Output Normaler Ausgang

Bidirectional Eingang oder Ausgang

Tri-state Bus Ein-/Ausgang

Passive Ublicherweise die Enden von passiven Bauteilen
Unspecified Unbekannter elektrischer Typ

Power input Spannungseingang des Bauteils

Power output Spannungsausgang wie z.B. Ausgang eines Spannungsreglers
Open collector Offener Kollektorausgang wie hdufig in Analog Komparatoren zu finden
Open emitter Ausgang der manchmal bei Logikbausteinen zu finden ist
Not connected Darf im Schaltplan nicht verbunden werden

Der Abschnitt der Bibliotheken

Der Abschnitt der Bibliotheken hat das Trennzeichen <libraries>. Dieser Abschnitt enthéalt die Liste der im
Projekt verwendeten Schaltplanbibliotheken.
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<libraries>
<library logical="device">
<uri>F:\kicad\share\library\device.lib</uri>
</library>
<library logical="conn">
<uri>F:\kicad\share\library\conn.lib</uri>
</library>
</libraries>

Der Abschnitt der Netze

Der Abschnitt der Netze hat das Trennzeichen <nets>. Dieser Abschnitt enthélt die "Verbindungen" des
Schaltplans.

<nets>
<net code="1" name="GND">
<node ref="U1" pin="7"/>
<node ref="C1" pin="2"/>
<node ref="U2" pin="7"/>
<node ref="P1" pin="4"/>
</net>
<net code="2" name="VCC">
<node ref="R1" pin="1"/>
<node ref="U1" pin="14"/>
<node ref="U2" pin="4"/>
<node ref="U2" pin="1"/>
<node ref="U2" pin="14"/>
<node ref="P1" pin="1"/>
</net>
</nets>

Dieser Abschnitt listet alle Netze des Schaltplans auf.

Ein mogliches Netz enthélt das folgende:

<net code="1" name="GND">
<node ref="U1" pin="7"/>
<node ref="C1" pin="2"/>
<node ref="U2" pin="7"/>
<node ref="P1" pin="4"/>

</net>

net code ist ein interner Identifikator fiir dieses Netz

name ist der Name fiir dieses Netz

node gibt eine Anschlussreferenz an der mit diesem Netz verbunden

ist
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Mehr tiber xsltproc

Finden Sie auf der Seite: http:/xmlsoft.org/XSLT/xsltproc.html

Einleitung

xsltproc ist ein Befehlszeilenwerkzeug, um XSLT Stylesheets auf XML Dokumente anzuwenden. Obwohl es
als Teil des GNOME-Projekts entwickelt wurde, kann es unabhédngig vom GNOME-Desktop verwendet
werden.

xsltproc wird von auf Befehlszeile mit dem Namen des zu verwendenden Stylesheets, gefolgt vom Namen
der Datei oder Dateien auf welche das Stylesheet angewendet werden soll aufgerufen. Es wird die Standard
Eingabe verwenden, wenn ein Dateiname mit - angegeben wird.

Wenn ein Stylesheet in einem XML-Dokument mit Stylesheet Verarbeitungshinweisen enthalten ist, muss
kein Stylesheet auf der Befehlszeile angegeben werden. xsltproc wird das enthaltene Stylesheet automatisch
erkennen und benutzen. Standardméf3ig erfolgt die Ausgabe nach stdout. Sie konnen eine Ausgabedatei mit
der -o Option angeben.

Ubersicht

xsltproc [[-V] | [-v] | [-o *file* ] | [--timing] | [--repeat] |

[--debug] | [--novalid] | [--noout] | [--maxdepth *val* ] | [--html] |
[--param *name* *value* ] | [--stringparam *name* *value* ] | [--nonet] |
[--path *paths* ] | [--load-trace] | [--catalogs] | [--xinclude] |
[--profile] | [--dumpextensions] | [--nowrite] | [--nomkdir] |
[--writesubtree] | [--nodtdattr]] [ *stylesheet* ] [ *filel* ] [ *file2* ]
[ ©0000® 1

Befehlszeilen-Optionen

-V or --version

Zeigt die verwendete Version von libxml und libxslt an.

-v or --verbose

Gebe jeden Schritt aus, den xsltproc bei der Verarbeitung des Stylesheets und des Dokuments durchfiihrt
-0 or --output file

Leite die Ausgabe auf den Dateinamen file um. Fiir mehrere Ausgaben, auch als * " chunking" benannt, leitet -
0 Verzeichnis/ die Ausgabendateien in ein spezielles Verzeichnis um. Das Verzeichnis muss schon angelegt
sein.

--timing

Zeigt die Zeit an, die fiir das Lesen des Stylesheets, des Dokuments, Anwenden des Stylesheets und speichern
des Ergebnisses bendtigt wurde. Die Zeiten werden in Millisekunden angegeben.

—-repeat

Fiihre die Umwandlung 20 mal durch. Wird fur Zeit bestimmende Tests verwendet.
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--debug

Gibt den XML-Baum des umgewandelten Dokuments aus; fiir Debug Zwecke.
-novalid

Uberspringe das Laden der DTD des Dokuments.

--noout

Das Ergebnis nicht ausgeben.

--maxdepth value

Stellt die maximale Tiefe des Vorlagenstapels ein, bevor libxslt feststellt, dass es in einer unendlichen
Schleife festhangt. Der Standard ist 500.

--html
Das Eingabedokument ist eine HTML-Datei.
--param name value

Ubergibt einen Parameter mit dem Namen name und des Wertes value an das Stylesheet. Sie kénnen
mehrere Namen/Wert Paare bis zu einem Maximum von 32 angeben. Wenn der iibergebene Wert eine
Zeichenkette und kein Knoten Identifikator ist, benutzen Sie stattdessen --stringparam.

--stringparam name value

Ubergibt einen Parameter mit dem Namen name und Wert value wobei value eine Zeichenkette und kein
Knoten Identifikator ist. (Anmerkung: die Zeichenkette muss UTF-8 sein.)

--nonet
Nicht das Internet benutzen um DTD’s, Entities oder Dokumente zu laden.
--path paths

Benutze die Liste (getrennt mit Leerzeichen oder Doppelpunkt) von Dateisystempfaden, angegeben tiber
paths, um DTD’s, Entities oder Dokumente zu laden.

--load-trace
Gibt alle wdhrend der Verarbeitung geladene Dokumente auf stderr aus.
--catalogs

Benutze den in SGML_CATALOG_FILES spezifizierten SGML-Katalog um den Ort von externen Entities
aufzuldsen. Standardmaéfsig sucht xsltproc nach dem Katalog, der in XML_CATALOG_FILES spezifiziert ist.
Wenn das nicht spezifiziert ist, benutzt es /etc/xml/catalog.

--xinclude

Verarbeitet das Eingabe-Dokument unter Benutzung der Xinclude-Spezifikation. Mehr Details dazu kénnen
in der Xinclude-Spezifikation gefunden werden: http://www.w3.org/TR/xinclude/
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--profile -norman

Gibt detaillierte Information tiber die in jedem Teil des Stylesheets bendtigte Zeit aus. Das ist hilfreich um
die Performance des Stylesheets zu optimieren.

--dumpextensions

Gibt die Liste aller registrierten Erweiterungen auf stdout aus.
--nowrite

Untersagt jegliches Schreiben in eine Datei oder Ressource.
--nomkdir

Untersagt das Erstellen von Verzeichnissen.

--writesubtree path

Erlaubt das Schreiben von Dateien nur unterhalb des Pfades path.
—-nodtdattr

Keine Standardattribute aus dem DTD des Dokuments anwenden.

Xsltproc Ruckgabewerte

xsltproc gibt eine Status Nummer zurtick, die sehr hilfreich sein kann, wenn es aus einem Skript aufgerufen
wird.

0: Normal

1: Kein Argument

2: zu viele Parameter

3: unbekannte Option

4: konnte Stylesheet nicht abarbeiten

5: Fehler im Stylesheet

6: Fehler in einem der Dokumente

7: nicht unterstiitzte xsl:Ausgabe Methode

8: Zeichenketten-Parameter enthélt sowohl einfache als auch doppelte Anfithrungszeichen
9: interner Verarbeitungsfehler

10: Verarbeitung wurde durch eine Abbruch Nachricht gestoppt
11: konnte das Ergebnis in die Ausgabedatei schreiben

Mehr Information iiber xsltproc
libxml Webseite: http://www.xmlsoft.org/
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W3C XSLT Webseite: http://www.w3.org/TR/xslt
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Simulator

KiCad provides an embedded electrical circuit simulator using ngspice as the simulation engine.

When working with the simulator, you may find the official pspice library useful. It contains common
symbols used for simulation like voltage/current sources or transistors with pins numbered to match the
ngspice node order specification.

There are also a few demo projects to illustrate the simulator capabilities. You will find them in
demos/simulation directory.

Assigning models

Before a simulation is launched, components need to have Spice model assigned.

Each component can have only one model assigned, even if component consists of multiple units. In such
case, the first unit should have the model specified.

Passive components with reference matching a device type in Spice notation (R* for resistors, C* for
capacitors, L* for inductors) will have models assigned implicitly and use the value field to determine their
properties.

Keep in mind that in Spice notation 'M' stands for milli and 'Meg' corresponds to mega. If
NOTE you prefer to use 'M' to indicate mega prefix, you may request doing so in the simulation
settings dialog.

Spice model information is stored as text in symbol fields, therefore you may either define it in symbol
editor or schematics editor. Open symbol properties dialog and click on Edit Spice Model button to open
Spice Model Editor dialog.

Spice Model Editor dialog has three tabs corresponding to different model types. There are two options
common to all model types:

138


http://ngspice.sourceforge.net/

Disable symbol for When checked the component is excluded from simulation.

simulation

Alternate node sequence Allows one to override symbol pin to model node mapping. To
define a different mapping, specify pin numbers in order

expected by the model.

'Example:'

¢ . connections:
* 1: non-inverting input
* 2: inverting input
* 3: positive power supply
* 4: negative power supply
* 5: output

.subckt t1071 12345

To match the symbol pins to the Spice model nodes shown
above, one needs to use an alternate node sequence option with
value: "1 352 4". It is a list of pin numbers corresponding to the
Spice model nodes order.

Passive

Passive tab allows the user to assign a passive device model (resistor, capacitor or inductor) to a component.
It is a rarely used option, as normally passive components have models assigned implicitly, unless

component reference does not match the actual device type.

Explicitly defined passive device models have priority over the ones assigned implicitly. It
means that once a passive device model is assigned, the reference and value fields are not
taken into account during simulation. It may lead to a confusing situation when assigned

NOTE

model value does not match the one displayed on a schematic sheet.
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Spice Model Editor

Passive | Model | Source

Type: Resistor w | Passive type

Value: | Tk Spice value in simulation

In Spice values the decimal separator is the point.
Values can use Spice unit symbels.

Spice unit symbols in values (case insensitive):

F femto le-15

P pico le-12

n nano le-9

u micro le-B

m mlli le-3

ke kilo le3

meg mega leb

B giga 18

t tera lel2
[ | Disable symbol for simulation
| Alternate node sequence:
LJ seq

& Cancel <ok

Type Selects the device type (resistor, capacitor or inductor).
Value Defines the device property (resistance, capacitance or

inductance). The value may use common Spice unit prefixes (as
listed below the text input field) and should use point as the
decimal separator. Note that Spice does not correctly interpret
prefixes intertwined in the value (e.g. 1k5).
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Model

Model tab is used to assign a semiconductor or a complex model defined in an external library file. Spice
model libraries are often offered by device manufacturers.

The main text widget displays the selected library file contents. It is a common practice to put models
description inside library files, including the node order.

s 1

. Spice Model Editor

Passive | Model | Source

Library: | ad805llib Select file
Model: | ADBOSI -

Type: Subcircuit -
LSUBCKT AD8B31 1 2 99 30 45

E

*= INPUT STAGE
ks

0L 4 3 5 QPI

02 & 2 7 QPI

RC1 56 4 20.5k

RC2 50 6 208.5k

RE1 5 8 sk

REZ 7 8 sk

EOS 3 1 POLY(1) 53 98 1.7E-3 1
105 1 2 6.1u

FNOI1 1 8 VMEASZ 1E-4
FNOIZ 2 8 VMEASZ 1E-4
CPARL 3 50 1.7p

CPAR2 2 50 1.7p

VCMH1 99 9 1

VCMHZ 99 18 1

D1 5 9 DX

D2 7 16 DX

IBIAS 99 8 73u
s

* INTERNAL VOLTAGE REFERENCE
ks

EREF1 9% 0 POLY(2) 99 @ 50 B B 0.5 0.5

|| Disable symbol For simulation

|| Alternate rode sequence:

&€ Cancel <Jok
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File Path to a Spice library file. This file is going to be used by the
simulator, as it is added using .include directive.

Model Selected device model. When a file is selected, the list is filled
with available models to choose from.

Type Selects model type (subcircuit, BJT, MOSFET or diode). Normally
it is set automatically when a model is selected.

Source

Source tab is used to assign a power or signal source model. There are two sections: DC/AC analysis and
Transient analysis. Each defines source parameters for the corresponding simulation type.

Source type option applies to all simulation types.
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Spice Model Editor

Passive | Model | Source

DC/AC analysis:
DC: Volts/Amps
AL magnitude: | 1 Volts/ Amps AL phase: radians

Transient analysis:

Pulse | Sinuscidal | Exponential | Piece-wise Linear

Imitial value: Volts/ Amps
Pulsed value: Valts/Amps
Delay time: seconds
Rise time: seconds
Fall time: seconds
Pulse width: seconds
Period: seconds
Source type:

(@) Violtage () Current

[ | Disable symbol for simulation

|| Alternate rode sequence:

&€ Cancel <Jok

Refer to the ngspice documentation, chapter 4 (Voltage and Current Sources) for more details about sources.

Spice directives

It is possible to add Spice directives by placing them in text fields on a schematic sheet. This approach is
convenient for defining the default simulation type. This functionality is limited to Spice directives starting
with a dot (e.g. ".tran 10n 1m"), it is not possible to place additional components using text fields.

Simulation

To launch a simulation, open Spice Simulator dialog by selecting menu Tools - Simulator in the schematics
editor window.
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File  Simulation  View
iy 7 P
> W A B

Run/Stop Simulation  Add Signals  Probe Tune  Settings

Signals

Signal
mm [/ lowpass) [mag)

W/ lowpass) [phasel

Plotl 3§

Cursors
Signal Frequency  Gain ./ Phase

mm Y(/lowpass] [mag) 475794k -19.8901

) ) ) ) cz X RZ ¥
Circuit: KiCad schematic

Reducing trtol to 1 for xspice 'A' devices
Doing analysis at TEMP = 27.000000 and TNOM = 27.008000 200n 2k
Warning: vvl: has no value, DC 0 assumed

Reference value : 1.00000e+00

Mo. of Data Rows : 61 ) ) 100n Ik
Warning - approaching max data size: current size = 5120.113413 MB,

100Hz :Hz 10kHz 100kH=

The dialog is divided into several sections:

* Toolbar

* Plot panel

® Qutput console
¢ Signals list

® (Cursors list

¢ Tune panel

Menu

File
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New Plot Create a new tab in the plot panel.

Open Workbook Open a list of plotted signals.
Save Workbook Save alist of plotted signals.
Save as image Export the active plot to a .png file.
Save as .csv file Export the active plot raw data points to a .csv file.
Exit Simulation Close the dialog.
Simulation
Run Simulation Perform a simulation using the current settings.
Add signals... Open a dialog to select signals to be plotted.
Probe from schematics Start the schematics Probe tool.
Tune component value Start the Tuner tool.
Show SPICE Netlist... Open a dialog showing the generated netlist for the simulated
circuit.
Settings... Open the simulation settings dialog.
View
Zoom In Zoom in the active plot.
Zoom Out Zoom out the active plot.
Fit on Screen Adjust the zoom setting to display all plots.
Show grid Toggle grid visibility.
Show legend Toggle plot legend visibility.
Toolbar

> W A R

Run/Stop Simulation  Add Signals  Probe  Tune  Settings

The top toolbar provides access to the most frequently performed actions.
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Run/Stop Simulation Start or stop the simulation.

Add Signals Open a dialog to select signals to be plotted.
Probe Start the schematics Probe tool.
Tune Start the Tuner tool.
Settings Open the simulation settings dialog.
Plot panel

Visualizes the simulation results as plots. One can have multiple plots opened in separate tabs, but only the
active one is updated when a simulation is executed. This way it is possible to compare simulation results

for different runs.

Plots might be customized by toggling grid and legend visibility using View menu. When a legend is visible, it
can be dragged to change its position.

Plot panel interaction:

* scroll mouse wheel to zoom in/out
* right click to open a context menu to adjust the view
® draw a selection rectangle to zoom in the selected area

® drag a cursor to change its coordinates

Output console

Output console displays messages from the simulator. It is advised to check the console output to verify
there are no errors or warnings.

Signals list

Shows the list of signals displayed in the active plot.
Signals list interaction:

* right click to open a context menu to hide signal or toggle cursor

¢ double click to hide signal

Cursors list

Shows the list of cursors and their coordinates. Each signal may have one cursor displayed. Cursors visibility
is set using the Signals list.

Tune panel

Displays components picked with the Tuner tool. Tune panel allows the user to quickly modify component
values and observe their influence on the simulation results - every time a component value is changed, the
simulation is rerun and plots are updated.

For each component there a few controls associated:
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The top text field sets the maximum component value.
* The middle text field sets the actual component value.
* The bottom text field sets the minimum component value.
¢ Slider allows the user to modify the component value in a smooth way.
® Savebutton modifies component value on the schematics to the one selected with the slider.

* X button removes component from the Tune panel and restores its original value.
The three text fields recognize Spice unit prefixes.

Tuner tool

Tuner tool lets the user pick components for tuning.

To select a component for tuning, click on one in the schematics editor when the tool is active. Selected
components will appear in the Tune panel. Only passive components might be tuned.

Probe tool

Probe tool provides an user-friendly way of selecting signals for plotting.

To add a signal to plot, click on a corresponding wire in the schematics editor when the tool is active.

147



Simulation settings

P
. Simulation settings

AC | DC Transfer | Transient | Custom

Mumber of points:
Start frequency: Hertz
Stop Frequency: Hertz

[ | Adjust passive symbol values (eg M -> Meg; 100 nF ->100n)

[wA Add Full path for include library directives

&8 Cancel <ok

Simulation settings dialog lets the user set the simulation type and parameters. There are four tabs:

e AC

® DC Transfer

* Transient

® (Custom

The first three tabs provide forms where simulation parameters might be specified. The last tab allows the

user to type in custom Spice directives to set up a simulation. You can find more information about
simulation types and parameters in the ngspice documentation, chapter 1.2.

An alternative way to configure a simulation is to type Spice directives into text fields on schematics. Any
text field directives related to simulation type are overridden by the settings selected in the dialog. It means
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http://ngspice.sourceforge.net/docs/ngspice-27-manual.pdf

that once you start using the simulation dialog, the dialog overriddes the schematics directives until the
simulator is reopened.

There are two options common to all simulation types:

Adjust passive symbol Replace passive symbol values to convert common component
values values notation to Spice notation.

Add full path for .include Prepend Spice model library file names with full path. Normally
library directives full path is required by ngspice to access a library file.
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