[RIZE]YmiEas

The KiCad Team

/




Table of Contents

KiCad R B R B AR BT T T ettt ettt 2
e b= R N2 T 3
D 3= T 3
S~ 4
Selection and the selection filter ...... ... 4
L A B R il 6

R B B R R e . .. ot 8
151 8
e = 8
o 2 7 10
I R B . 11
B R 14
Reference designators and symbol annotation...... ... ...t 29
Electrical CONNECHIONS ... . e 32
B 33
B 36
B 38
PO T SYMD OIS L . 44
NO-CONNECHION flagS ...t e e e e e e e e e 45
G S 45
COMPON BN ClaSS S . ittt e e e e 50
RUIE A .. 51
Graphics and EeXE ..ot 53
G0 o 1P 66
Al NN O CES ot 68
Schematic editing convenience fUNCLIONS ... ... i e 70
R B T I o o ettt 72
Opening legacy SChemMaAtiCS .. .ot e e e 82

Multiple sheets and hierarchical schematics ... ... ... i 86
Adding top-level sheets to a deSign ... ..o 86
Adding hierarchical subsheets toadesign ........ ... . i 86
el o =T 1= 88
R B R B B R T 89
Multipage and hierarchical design examples ... .. ..o 92

B B R B . 96
= 2 0= 96
SearCh Panel . o 97
T PP 98
N BT NMAVIGATOr ot e 98
MPCB ERERI . . oo 100

Electrical rules Checking ... ..o o e 100



2 -2 114

R B B BB R 114
T = 1 o 2 =S P 116
A E T = s 2 117
L= = =1 1 < 126
MIERIEBEIEHT PCB (1B E ) o o 126
MPCB EEFIRIEE (RAME) 130
o 2. 134
BT 134
L] 134
Generating a bill of materials. . ... .. o 137
B IER . e 142
R R B e . 149
B R B . ... o ettt 149
D = =S 154
B R R R B RIS oottt 156
R R B AR IR 156
Browsing, modifying, and saving symbols ........ .. 160
Creating a new symbol library .. ..o 161
B T T TS 161
= ] == 163
Symbol units and alternate body Styles ... 164
SYMDBOL BraphiCs oo 167
SYMIDOl PINS o 168
SYMDBOL fIElAS . 176
Y 533 %<1 177
JUI I D DI S e 177
Embedding filles ..o 179
Creating POWEr SYMDOIS ... e e e e 180
Creating derived SymbOIS .. ... o 183
Bulk editing symbol fields .. ... o 185
ChecKing SYMDOIS .. 186
Importing schematics from other applications ... i 188
How to import @ SChematiC . ... e e e 188
SUPPOItEd fOrMaAtS ..ttt e e 188
FOrmat-SPeCIfiC MOES .. e e 189
=T 0 T ) o 1 = 190
DESigN DIOCKS .. 192
Design BIOCK CONCEPLS ... e e e 192
The Design Blocks panel ... o 194
Creating and managing design blocks . ... .. ..o 195
Using design blocks in @ schematic ...... ..o 198

Practical WoOrK I OWS .. 199



B R 201
=1 3 = 210
P CE R R R oot 211
B T T 21
Viewing simulation reSUITS ... o 223
BB T oot 229
SaVINg SIMUIATION SETUPS .ttt e e e e e 230
EXporting simulation resuUlts ... ... e 231
Troubleshooting simuUIatioNs . ... .. e 232
HelpfUl MiNtS .o 233
B T R . .t 238
ST 1| 238
S R D 238
Xt XIS SIONS .« ettt ettt e 241
BB R e LA . 248
HT TP LI Draries o e 252
BEXZRA BOM BT o 253
o 269
e = 269



KiCad 10.0 Reference Manual

AFEMERETR, DUREKICadBIRFIZER MRS, EEE—EARHEREE TR, BilH
NOTE LR OFHHA NS ERAFETRX I LIF, R A VODE I TEAE A HA T
B, ZBBhERAME KiCad HISIASLL LIRSS,

Copyright

This document is Copyright The KiCad Documentation Contributors. You may distribute it and/or modify it
under the terms of either the GNU General Public License (http://www.gnu.org/licenses/gpl.html), version 3
or later, or the Creative Commons Attribution License (http://creativecommons.org/licenses/by/3.0/), version
3.0 or later.

ANEmPHFrEEIM IR THESEREE,

Contributors

Jean-Pierre Charras, Fabrizio Tappero, Wayne Stambaugh, Graham Keeth
BEAR

Liu HanCheng <buaa_cnlhc@buaa.edu.cn>, 2018.

Qinghan Hu <ginghan hu@gmail.com>, 2023.

taotieren <admin@taotieren.com>, 2019-2025.

Feedback

The KiCad project welcomes feedback, bug reports, and suggestions related to the software or its
documentation. For more information on how to submit feedback or report an issue, please see the
instructions at https://www.kicad.org/help/report-an-issue/

Software and Documentation Version

This user manual is based on KiCad 10.0.1. Functionality and appearance may be different in other versions
of KiCad.

Documentation revision: ff96b100 .


http://www.gnu.org/licenses/gpl.html
http://creativecommons.org/licenses/by/3.0/
mailto:buaa_cnlhc@buaa.edu.cn
mailto:qinghan.hu@gmail.com
mailto:admin@taotieren.com
https://www.kicad.org/help/report-an-issue/

KiCad REEE4wiBAREIT

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

¢ Linux
* Apple 0SX

e Windows

TRRHLIRIERS, PRAR KiCad S4EREE 100% FRAPTEIRERSA.

The Schematic Editor is an integrated application where all functions of schematic drawing, PCB footprint
selection, library management, and data transfer to and from the PCB design software are carried out within
the editor itself.

The KiCad Schematic Editor is intended to communicate directly with the KiCad PCB Editor for designing
printed circuit boards without using any intermediate files. It can also export netlist files, which list all the
electrical connections, for other packages.
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¢ FElectrical rules check (ERC) for automatic detection of incorrect and missing connections
¢ (Circuit simulation using ngspice

o DIZMIERFHLE S (Postscript, PDF, HPGL #1SVG)

o MIRLBEEAR (it Python B XSLT HIAK, RiFFZZEHFNE) o
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s REHEXREN (REENEETEFRAHERBIERE) .

* BERABEXRGEN (FKEEERREA—X) .
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The main Schematic Editor user interface is shown above, with some key elements indicated:
1. NERLERE (MHFEE, IR, wEIR) .
2. Properties panel
3. Schematic hierarchy navigator panel
4. Selection filter panel
5. Message panel and status bar
6. Left toolbar (display options)
7. Right toolbar (drawing and design tools)

8. Editing canvas
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* Windows: %APPDATA%\kicad\10.0\user .hotkeys
¢ Linux: ~/.config/kicad/10.0/user.hotkeys

® macOS: ~/Library/Preferences/kicad/10.0/user.hotkeys
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Selection and the selection filter

Selecting items in the editing canvas is done with the left mouse button. When no tool is active, single-
clicking on an object will select it. Pressing esc | will always cancel the current tool or operation and return
to the selection tool. Pressing | esc  while the selection tool is active will clear the current selection.

You can also select items using a rectangle or lasso selection. These tools can be useful for selecting many
items at once. You can switch between rectangular and lasso selection modes using the k / é:) palette in
the right toolbar.

To switch between multiple tools in a palette, show the palette by clicking and holding the
NOTE left mouse button on the tool icon or by clicking and dragging the mouse from the tool
icon. Release the mouse button on the desired tool to choose it.

With the rectangular selection mode active ( l ), clicking and dragging will perform a rectangular selection.
A rectangular selection from left to right will only select items that are fully inside the box. A rectangular
selection from right to left will select any items that touch the box. A left-to-right selection box is drawn in
yellow, with a cursor that indicates exclusive selection, and a right-to-left selection box is drawn in blue with
a cursor that indicates inclusive selection.



With the lasso selection mode active (Q), clicking and dragging will begin a lasso selection. Any items in
the existing selection are deselected. Dragging with the left mouse button held draws a freeform shape.
Releasing the button stops drawing the freeform shape and starts drawing a straight line. Clicking again
completes the straight line. Any number of freeform or straight segments can be drawn by repeatedly
clicking or dragging. Double click to finish drawing the lasso. Similar to a rectangular selection, a lasso drawn
in a clockwise direction will only select items that are fully inside the lasso. A lasso drawn in a counter-
clockwise direction will select any items that touch the lasso. A clockwise lasso is drawn in yellow, with a
cursor that indicates exclusive selection, and a counter-clockwise lasso is drawn in blue with a cursor that
indicates inclusive selection.

The selection action can be modified by holding modifier keys while clicking or dragging. Modifiers cannot
be used with lasso selections.

The following modifier keys apply when clicking to select single items:

Modifier Keys Modifier Keys Modifier Keys Selection Effect

(Windows) (Linux) (macOS)
ctrl ctrl cnd Toggle selection.
Shift Shift Shift Add the item to the existing selection.
ctrl |+ shift ctrl |+ shift Cmd |+ Shift Remove the item from the existing

selection.
long click long click or A1t long click or Clarify selection from a pop-up menu.
Option

The following modifier keys apply when dragging to perform a rectangular selection:

Modifier Keys Modifier Keys Modifier Keys Selection Effect
(Windows) (Linux) (macOS)
ctrl ctrl Ccmd Toggle selection.
Shift Shift Shift Add item(s) to the existing selection.
ctrl + shift Ctrl + shift Cmd |+ Shift Remove item(s) from the existing
selection.

The selection filter panel in the lower left corner of the Schematic Editor window controls which types of
objects can be selected with the mouse. Turning off selection of unwanted object types makes it easier to
select items in a busy schematic.

The All items checkbox is a shortcut to turn the other items on and off. You can right-click any object type in
the selection filter to quickly change the filter to only allow selecting that type of object.

If you repeatedly try to select an object whose type is disabled in the selection filter, the selection filter will
visually flash the checkbox for that object type as a reminder that selecting that object type is disabled.



Selection Filter [3€]

(] All items Rule Areas
Symbols Fins

(w| Wires Labels
Graphics [+ Images

(v Text Other itemns
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Some toolbar buttons have more than one item available in a palette. These buttons are indicated with a

small arrow in the lower-right corner of the button: /—/
F |

To show the palette, you can click and hold the mouse button on the button or click and drag the mouse. The

palette will show the selected item when it is closed.

The default contents of the left toolbar are shown below.

You can edit the toolbar’s contents in the Toolbar page of the Schematic Editor

NOTE
Preferences.
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Turns grid display on/off.

Note: by default, hiding the grid does not disable grid snapping. This behavior can be changed in the
Display Options section of Preferences.

Turns item-specific grid overrides on/off.

Display/entry of coordinates and dimensions in inches, mils, or millimeters. Clicking the button
toggles to the next unit, or you can choose a unit directly by expanding the palette (click and
hold/drag).

Switches the cursor crosshair between small, fullscreen, and 45-degree-rotated fullscreen. Clicking
the button toggles to the next crosshair type, or you can choose a crosshair directly by expanding
the palette (click and hold/drag).

Turns invisible pin display on/off.

Switches the line mode between free angle, 90 degree mode, and 45 degree mode for placement of
new wires, buses, and graphical shapes. Clicking the button toggles to the next line mode, or you can
choose a line mode directly by expanding the palette (click and hold/drag). You can also toggle
between line modes using shift + space |

Turns automatic symbol annotation on/off. When on, symbols will have their reference designators
automatically set to the lowest available reference when they are added to the schematic.

Opens and closes the docked Hierarchy Navigator panel.

Opens and closes the docked Properties Manager panel.



REEE SN I8
)

A KiCad igitHIREEAMUNE—THEFIRITHERER RS, CERERTAMBIWIAR, FTHAT

o RE—EA (ESANIGE ) BTRE, AR,
. EEERMKEL,

o ERMEATRE, 4 SPICE,

« EXEE, R PCB AL,

FEEIEHRS. 54, 58 SR SSNSRESER. HTERZEEEN, AIUNBLELTE, N8
HAD, TR,

B EMNRISERRNRREESH, REEGIFTRE, MEERNRNESHS A PCB figsk, ATIRITE
BENRo

FRIEEE R SRS —NRIEEDIHE, WD EIRZ TREEDH, * KiCad P, ZKRIEERZEXABLN, B
—TIRREENFRIEE, STREEHREECH .kicad_sch X, EASHME—T7TEMN KiCad [RIEE, =
REEEN TFEEXRIEE ST PR,

[REEE B IR{F

FRIEEHETIBUTAMIEEZD, Y—TIEHRKIEN, BEN—EATENRE, BERERTH—TIEIHA
Esc HEEUHIZT R, HEMTBFECEN, SR TREEREE,

Some toolbar buttons have more than one tool available in a palette. These tools are indicated with a small

arrow in the lower-right corner of the button: /—/
4

To show the palette, you can click and hold the mouse button on the button or click and drag the mouse. The
palette will show the most recently selected item when it is closed.

The default contents of the right toolbar are shown below.

You can edit the toolbar’s contents in the Toolbar page of the Schematic Editor

NOTE
Preferences.

k Selection tool (the default tool) When the rectangular selection mode is active, clicking and
dragging performs a rectangular selection.

When the lasso selection mode is active, clicking and dragging performs a lasso selection.

Only one selection mode is visible in the toolbar at a time; you can expand the palette to
choose another tool by clicking and holding/dragging.
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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. Net
highlighting can be cleared by clicking with the highlight tool in an empty space, or by using
the Clear Net Highlighting hotkey (| - ).

Display the symbol selector dialog to place a new symbol.

Display the power symbol selector dialog to place a new power symbol.
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-connection" flag. These flags should be placed on symbol pins which are meant to
be left unconnected. "No-connection" flags indicate to the Electrical Rule Checker that the pin is
intentionally unconnected and not an error. They also affect schematic connectivity for
stacked symbol pins.

Place a junction. This connects two crossing wires or a wire and a pin, which can sometimes be
ambiguous without a junction (i.e. if a wire end or a pin is not directly connected to another
wire end).

Place alocal label, directive label, global label, or hierarchical label.

Local labels connect items located in the same sheet. Local labels with the same name are
connected as long as they are in the same sheet.

Global labels connect items located anywhere in the schematic. All global labels with the same
name are connected, even when located on different sheets.

Hierarchical labels are used to create a connection between a subsheet and the sheet’s parent
sheet. See the Hierarchical Schematics section for more information about hierarchical labels,
sheets, and pins.

Directive labels are used to assign net classes to individual nets. They can also be used to
assign net classes and component classes to nets and symbols, respectively, inside rule areas.

Only one label type is visible in the toolbar at a time; you can expand the palette to choose
another tool by clicking and holding/dragging.

Place a rule area.
Place a hierarchical subsheet. You must specify the file name for this subsheet.

Place a hierarchical sheet pin on a sheet corresponding to a hierarchical label that has been
added in the target sheet.

Sync hierarchical sheet pins and hierarchical labels. This displays a list of all the hierarchical
labels in each subsheet and lets you manage the corresponding hierarchical sheet pins.



Place a table.

Draw arectangle.

Draw a circle.

Draw an arc.

N O O

=

Draw a bezier curve.

=7

Draw graphic lines.

N

Note: Lines are graphical objects and are not the same as wires placed with the Wire tool. They
do not connect anything.

B Place a bitmap image.

% Delete clicked items.

PR RIIR3R

Schematic elements such as symbols, wires, text, and graphic lines are snapped to the grid when moving,
dragging, and drawing them. Additionally, the wire and label tools snap to other connected items such as
pins, wires, and labels even when grid snapping is disabled.

Both grid and connected object snapping can be disabled while moving the mouse by using the modifier
keys in the table below.

NOTE AERBEE L, BHFE od AR ctrl,

Modifier Key Effect
ctrl Disable grid snapping.
Shift Disable connected object snapping.

The default grid size is 50 mil (0.050") or 1.27 millimeters. This is the recommended grid for placing symbols
and wires in a schematic and for placing pins when designing a symbol in the Symbol Editor. Smaller grids
can also be used, but this is intended only for text and symbol graphics, and not recommended for placing
pins and wires.

SHRAERRTEEGHNER TTRSHEMS L BERE. Ait, RERS5IHNSEZ5W
BT RIFEEER, BINENERSIILH SLIaLEA 50 mil FIRI4E, K79 KiCad trk

NOTE o o e A S L LRSS 5 50 mil BIFWAS. A 50 mil LAMKIFIE RO S BUsEE
S TERRIES: | .
vore | 5. SUNEMEEIMERENTE, TLBTEETI), AEAR, HaE BTRMERN

B, IYeEFERE.
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You can also select a new grid or edit the available grids in the Grids pane of the preferences dialog. As a
shortcut to reach this dialog, right click the button on the left toolbar and select Edit Grids....

_-é; + Preferences v oA X
common Grids Fast Grid Switching
Mouse and Touchpad 100 mils (2.54 mm)
SpaceMouse 50 mils (1.27 mm) Grid 1: | 50 mils (1.27 mm) | (A1)
Hotkeys ;
. 25 mils (0.635 mm} Grid2: | 25 mils (0.635 mm) v (Alt+2)
Version Control 10 mils (0.254 mm)
> Symbol Editor _ _
o Grid Overrides
~ Schematic Editor
Display Options Connected items: | 50 mils(1.27 mm)
Editing Options Wires: 50 mils (1.27 mm)
Colors Text: 10 mils (0.254 mm)
Toolbars
Field Name Templates Graphics: 25 mils (0.635 mm) v
Data Sources
Simulator
> Footprint Editor
> PCB Editor +Hl T (W
Reset Grids to Defaults | Open Preferences Directory ® Cancel v OK

In this dialog you can select an active grid from the list of grids, reorder the list of grids («* / .J,), and add (
-+ ), remove (), or edit (4*) grids. Grids defined in this dialog can have unequal X and Y spacing as well as
an optional name. The grid spacing and name are specified when you create or edit a grid.

This dialog also lets you designate two grids from the list as "Fast Grids", which can be quickly selected using
Alt + 1 and Alt |+ 2,

Finally, you can configure grid overrides for different types of objects. Grid overrides let you set particular
grid sizes for different types of objects which will be used instead of the default grid when working with
those objects. For example, you can set a 50 mil grid for wires and connected items while using smaller grids
to finely position text and graphics. Grid overrides can be individually enabled and disabled in this dialog, or
globally enabled and disabled using the / button on the left toolbar ( ctrl + shift + 6 ).

The visual appearance of the grid can also be customized in several ways. You can change the thickness of
the grid markings, switch their shape (dots, lines, or crosses), and set the minimum displayed spacing in the
Display Options page of the preferences dialog, and you can change the grid color in the Colors page of the
preferences dialog.

The grid can be shown or hidden using the :::: button on the left-hand toolbar. By default the grid is still

active even if it is hidden, but this is configurable in the Display Options preferences page. There you can set
the grid to be disabled when it is hidden or even disable the grid entirely.

MENREHE

All objects have properties that are editable in a dialog. Use the hotkey E or select Properties from the
right-click context menu to edit the properties of selected item(s). You can only open the properties dialog if
all the items you have selected are of the same type. For many object types, like symbols, you can only edit
the properties of a single item at one time. To edit the properties of multiple items at once, including items
with different types, you can use the Properties Manager.

11
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You can only use the properties dialog to edit one item at a time. To edit multiple items, use the Properties
Manager, described below. There are also other tools that can be used to edit specific types of objects in
bulk, such as the Edit Text and Graphics tool for editing visual properties of text, symbol fields, labels, and
graphic shapes, or the Symbol Fields Table for editing symbol fields in bulk.

You can also view and edit item properties using the Properties Manager. The Properties Manager is a
docked panel that displays the properties of the selected item or items for editing. If multiple types of items
are selected at once, the properties panel displays only the properties shared by all of the selected item

types.
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Properties

Symbol

“ Basic Properties
Pin numbers
Pin names
Position X
Position ¥
Crientation
Mirror X
Mirror

* Fields
Reference

Value

Datasheet
Description
Footprint

~ Attributes
Exclude From Simulation
Exclude From Bill of Materials
Exclude From Board
Exclude From Position Files
Do not Populate

“ Pin Display
Show Pin Mumber
Show Pin Mame

Pin Mame Position Offset

Editing a property in the Properties Manager immediately applies the change. When multiple items are
selected, property modifications are applied to each selected item individually, not to the whole selection as
a group. For example, when changing the orientation of multiple items, each item is individually rotated

3250 mils
2500 mils
0

U202
MAX202

Package_SO:50IC-16_3.9x9.9mm_P1.27mm

0 mils

around its own origin, not the group’s origin.

Show the Properties Manager with View - Panels —. Properties or the X button on the left toolbar.

In properties dialogs and many other dialogs, any field that contains a numeric value can also accept a basic

math expression that results in a numeric value.
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For example, a dimension may be entered as 2 * 2mm, resulting in a value of 4mm. Basic arithmetic
operators as well as parentheses for defining order of operations are supported. Units can also be specified,
and unit conversions are performed automatically, so 1in + 1mm evaluates to 26.4mm.

(£127911R)

74AHCIGOZ

74AHCTGO4

74AHCTGO8 U
74AHCIG125 7 4
74AHCIG126

74AHCIG32

74AHCIG8E

74AHCIGUO4

T4AHC1G125

PR FALVCIEIAN (Single Buffer Gate Tri-State, Low—Voltase CHOS)
single Buffer Gate Tri-3State, Low-Voltage CMOS

ZHEF: Sinsle Gate Buff Tri-State LVC CMOS

SXHEDF U?
I] TALVC1G125
Ak

HIEFM bttp: S Awew il conflit e/ movt 1 20/ 2oyt 1206, pdf

BOABRT, RETAIS/ERIIRERS, ABE AR P EIREF LR S RN E S,

The Choose Symbol dialog filters symbols by name, keywords, description, and all additional symbol fields
according to what you type into the search field. You can choose to sort search results alphabetically or by
best match by clicking on the =4 button.

B-EaLimERTIA

e Wildcards: * matches any number of any characters, including none, and ? matches any single
character.
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Key-value pairs: 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
101 10° 10 10° 103 10° 10° 10*2
Ki mi gi ti

210 220 230 240

* Regular expressions: 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.

RFISEE T —TRUAREE, XTHRFEATAMK, IRASSFEIRTIRES, AIMEAORRERTRRS
PR e FIRIT R AR & FEER,

®E— T ERENSEE, RESIRIRNER L, RS EEEN A EEERNE, SRR
th, TESRSHARERLE, TLBTRERNAREERIES. SENRECNTE, KR AR ER
1T,

PR (esc

WFEZTRETHNGS, R NEMBRT ENHEH, ARBERSE KiCad SHEMEBIZASHHN T — T8 T,
IHSERIRE—TRTHNERAFET Esc,

BB RRTS

HIRMSEARSERERMNSERNRTS, XERTSHDAETE power FEH, FAUALUEARNSEESRKNE, A,
E?%ﬁwmﬁﬁﬁ%,%rléﬁﬂﬁwoﬁflﬁﬁﬁﬁﬁﬁw,R%E%%E&Eﬁmmrﬁﬂﬁ@@%%ﬁ
RIS HIE#HT,

Buss
RISTILEBE ((v) e (o) TRBH, JRETRSEATLENRS, NPYEEERNS, WERTFILR
IR,

B IEBMRSAS, MMRESRSEIHNSSEE,

R TEABRISNASRIAES NS &EE, RttSBmMEENSL,

(R BB RS FERNRT S, XEURTFRIFIRE BARRIMRNR 5000 CREshFH R E,
RAISAILHeRE (R ) HEX ((x) HY (V) HELETES.

mBRTS’EE

Symbols in the schematic can be individually edited, both in terms of their properties (fields, attributes, etc.)
and in terms of their pins and graphics. Editing a symbol in the schematic only affects that particular
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instance of the symbol; it does not affect any other copies of that symbol in the schematic, and it does not
affect the library symbol.

To edit the properties of a symbol in the schematic, open its properties dialog (| € ). You can also double-click
the symbol.

_ FER:
B RS EEVE:
: =5 e & oF=:: O Tt
B (E): S£E450 BDM_PORTI
®0 & CONN_13X2 @ @+
= Connector_PinHeader_2.54m... O BxF O Feaass
o ET N
(O +180
) -90
A FERIAE:
p=1E O%= OF ;-
CEN e oF T
O X O A
O v (O Bk
R
FEREMR:
kit-dev-coldfire-xilinx_5213_schlib:CONN_13X2 EaE:
AE B | ‘
EmDatashestfizl
= ID:
EEFEEE
EHFEE -

The majority of the settings in this dialog are the same as in the symbol editor. You can edit the symbol’s
fields, attributes, pin functions, and embedded files, as in the symbol editor.

The Symbol Properties window displays all the fields of a symbol in a table. New fields can be added, and
existing fields can be deleted, edited, reordered, moved, or resized. Fields can be arbitrarily named, but

names beginning with ki_, e.g. ki_description, are reserved by KiCad and should not be used for user
fields. All symbol fields will be added to the symbol’s corresponding footprint when the PCB is updated from

the schematic.

ETFRABIMNIERIUEA INSIEER, HEE/VTRIVEET: KFERMEEMNTT. KR, L&, FE XA
B, XAKXNIRE/FUE, FRUBHIREBAUES TFRINEM FEH, ERUERLHNWEREETRNMNS
(FTheEZHEER) 81, HFESRHSHEREX.
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NOTE RS FRIABIVEERAILEE A ERNS FRERMTEITRE TR, HERARNRARERN
A, MAERT, FEEHIIERE R,

Several fields have special behavior:

* The Footprint field defines which footprint will correspond to the symbol in the board design. When the
footprint field is selected, you can click the ||\ button to open the footprint chooser to assign a footprint
to the symbol. See the Assigning Footprints section for other ways to assign footprints.

* The Datasheet field can contain the manufacturer’s datasheet for the symbol. You can right click a
symbol in the editing canvas and choose Show Datasheet ( 0 ) to open the datasheet listed in the
symbol. A symbol’s datasheet can be alocal file or a file at a remote URL, like the manufacturer’s website.
You can choose alocal file using a file browser by selecting the datasheet field in the symbol’s properties,
then clicking the & button. If you enable the Embed File checkbox in the file browser, the datasheet will
be embedded in the schematic instead of being referenced as an an external file. This means the
datasheet will be available on any computer. For more information, see the embedded files
documentation.

HEE/LTEY, B KiCad HEDWNAFSHIIEL .

¢ Exclude from simulation prevents the symbol from being included in SPICE simulations. Symbols that
are excluded from simulation are drawn with a grey outline around them and a simulation waveform
icon to their bottom right, as shown below. The color of the outline and icon is configurable by editing
the "Excluded-from-simulation Markers" color in the selected colorscheme. The visual marker (the
outline and the icon) can be disabled completely by disabling View - Mark items which are excluded
from simulation.

HS1
Heatsink_Pad

¢ Exclude from bill of materials prevents the component from being included in BOM exports.

¢ Exclude from board means that the symbol is schematic-only, and a corresponding footprint will not be
added to the PCB.

¢ Do not populate means that the component should not be attached to the PCB, although a corresponding
footprint should still be added to the board. DNP symbols appear desaturated and with a red "X" over
them in the schematic, as shown below. The color of the "X" is configurable by editing the "DNP Markers"
color in the selected colorscheme.
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\ QU2
PC—A5 > ,

o MATCHL
PC—AS
PC—A9
PC-A11
FC-A10Q
PC-A7
PC—A6
PC-AL4
PC—AEN

o 74L5888

ackage-DIPDIP—ZE_W7.EZ2mm

To edit the symbols’s form, i.e. its pins and graphics, you need to use the symbol editor. There are two
buttons for opening a symbol in the editor, depending on whether you want to edit a single copy of a symbol
in the schematic or a symbol’s source copy in the library.

¢ Edit Symbol... will open the specific instance of the symbol in the symbol editor. Editing this symbol will
only affect this one instance of the symbol in the schematic. It will not affect other instances of the
symbol in the schematic, and it will not affect the library copy of the symbol. You can also open a
schematic symbol in the symbol editor by right clicking the symbol in the schematic and selecting Edit
with symbol editor ( ctr1 + E ).

e EditLibrary Symbol... will open the library copy of the symbol in the symbol editor. Editing the library
copy of the symbol will edit the symbol in the symbol library, but will not immediately affect any
instances of that symbol in the schematic. To update symbols in the schematic with changes to the library
symbol, use the Update Symbol from Library... tool. Editing the library symbol in this way is equivalent
to opening the symbol editor, opening the appropriate symbol in its library, and editing it.

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. These functions are described later.
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The Simulation Model... button opens the Simulation Model Editor for specifying the symbol’s behavior in
SPICE simulations.

BHEERSFR
TN | RERERRES TS AT (SRTRMARAS) , NENGEFH,

—ERSFEREECHIRER, IUERFET). EERSE, A2HA v, v = r REREENLS. B
RFEG

—2‘:" # Edit Reference Field RS xx
Reference: |Um | Unit: = A A
Visible Show field name Allow automatic placement
Font: Default Font v |B [ |§ = = | = == | T | = |
Textsize: 50 mils  Color:

Position X: 7850 mils
PositionY: 1300 mils
© Cancel v OK

ZIHEERRNEIN S TR "RISRIE" WEEFRFNETAER, BEZEH R TFERI,

Symbol fields can be automatically moved to an appropriate location with the Autoplace Fields action (select
a symbol and press o ). Field autoplacement is configurable in the Schematic Editor’s Editing Options,
including a setting to always autoplace fields. You can also disable autoplacement for individual fields in the

Symbol Properties or Field Properties dialogs.

Alternate pin functions

Symbol pins can have alternate pin functions defined for them. Alternate pin functions allow you to select a
different name, electrical type, and graphical style for a pin when a symbol has been placed in the schematic.
This can be used for pins that have multiple functions, such as microcontroller pins.

Alternate pin functions are selected once a symbol has been placed in the schematic. The pin function is
selected in the Pin Functions tab of the Symbol Properties dialog. Alternate definitions are selectable in the
dropdown in the Alternate Assignment column. You can also select an alternate pin by right-clicking the pin
and selecting a new function from the Pin Function menu.
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—-r,’? 2 Symbol Properties o X

General Pin Functions Embedded Files

Number Base Name Alternate Assignment Electrical Type Graphic Style
1 PA1 PA1 <> Bidirectional — Line
12 PA2 PA2 <> Bidirectional — Line
13 PA3 PA3 <> Bidirectional — Line
14 PA4 PA4 <> Bidirectional — Line
15 PAS PAS <> Bidirectional - Line
16 PAB PAG <> Bidirectional - Line
17 PA7 PAT <> Bidirectional - Line
PBO v —
19 PB1 PBO > Bidirectional - Line
20 PB2 ADC_IN8 < Bidirectional b= Line
21 PB10 | TIM1_CH2N || & Bidrectional | Line
22 PB11 TIM3_CH3 & Bidirectional }— Line
23 VsS =3 Power input b= Line
24 VDD =3 Power input }— Line
Library link: MCU_ST_STM32F0:5TM32F030C6Tx Simulation Model... @ Cancel + 0K

Pins that have alternate functions available are displayed with a small graphical indicator next to the pin
name, as shown in the screenshot below. To globally show or hide these indicators, use View —. Show Pin
Alternate Icons.

18l b
19l b1
20 b
39 b3

1

For information on how to add alternate pin functions to symbols, see the symbol editor documentation.

o

Iql
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Updating and exchanging symbols

When a symbol is added to the schematic, KiCad embeds a copy of the library symbol in the schematic so
that the schematic is independent of the system libraries. Symbols that have been added to the schematic are
not automatically updated when the library changes. Library symbol changes are manually synced to the
schematic so that the schematic does not change unexpectedly.

You can use the Compare Symbol with Library tool to inspect the differences between a

NOTE symbol in a schematic with its corresponding library symbol.

To update symbols in the schematic to match the corresponding library symbol, use Tools - Update
Symbols from Library..., or right click a symbol and select Update Symbol.... You can also access the tool
from the symbol properties dialog.

—1‘.":" 2 Update Symbols from Library v oA X

Update all symbols in schematic

* Update selected symbol(s)

Update symbols matching reference designator:| U102

Update symbols matching value: MCF5213-LQFP100
Update symbols matching library identifier: kit-clev-coldfire-xilinx_5213:MCF5213-LQFP100 n
Update/Reset Fields Update Options
Reference Remove fields if not in library symbol v Upcdate symbol shape and pin
Value Reset fields if empty in library symbol v Update keywords and footprint filts
Footprint ] _ I
: Update/reset pin name/number visibilities
Datasheet v Update/reset field text P P
e , — Reset alternate pin functions
Description Update/reset field visibilities -
Update/reset field text sizes and styles Update/reset symbol attributes
Update/reset field positions Reset custom power symbols
Select All Select None Check All Update Options Uncheck All Update Options
Output Messages
Show: v All v Errors o v Warnings o v Actions v Infos Save...

Close Update

The top of the dialog has options to choose which symbols will be updated:

e Update all symbols in schematic: all symbols in the schematic will be updated to match the library
versions of the symbols.

* Update selected symbol(s): symbols that are selected in the schematic will be updated.
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Update symbols matching reference designator: symbols matching the specified reference designator
will be updated. The reference designator field supports wildcards: * matches any number of any
characters, including none, and ? matches any single character.

¢ Update symbols matching value: symbols with the specified value will be updated. The value field
supports wildcards: * matches any number of any characters, including none, and ? matches any single
character.

¢ Update symbols matching library identifier: symbols that match the specified library identifier will be
updated. Library identifiers consist of the symbol library name and the symbol name, separated by : .

The middle of the dialog has options to control what parts of the symbol will be updated. On the left, you can
select which fields will be modified (updated or reset). On the right, you can select how to update those
fields:

¢ Remove fields if not in library symbol: if selected, any fields that are in the schematic version of the
symbol but not the library version will be deleted.

* Reset fields if empty in library symbol: if selected, any fields that are empty in the library version of
the symbol will be set to empty in the schematic version of the symbol.

e Update/reset field text: if selected, field contents in the schematic version of the symbol will be updated
to match the fields in the library version of the symbol. Any fields that are empty in the library version of
the symbol will not be updated unless Reset fields if empty in library symbol is selected.

visibility updated to match the library version of the symbol.

e Update/reset field text sizes and styles: if selected, fields in the schematic version of the symbol will
have their text sizes and styles updated to match the library version of the symbol.

¢ Update/reset field positions: if selected, fields in the schematic version of the symbol will be moved to
match the locations of the fields in the library version of the symbol.

e Update symbol shape and pins: the symbol’s shape and pins are always updated to match the library
version of the symbol.

¢ Update keywords and footprint filters: The symbol’s keywords and footprint filters are always updated
to match the library version of the symbol.

schematic version of the symbol will be updated to match the visibility of the pin names and numbers in
the library version of the symbol.

¢ Reset alternate pin functions: if selected, alternate pin functions selected for the symbol’s pins will be
reset to default pin functions.

e Update/reset symbol attributes: if selected, the schematic symbol attributes (do not populate, exclude
from simulation, exclude from BOM, exclude from board) will be updated to match the library
version of the symbol.

* Reset custom power symbols: if selected, the Value field of power symbols in the schematic will be
updated to match the library versions of the symbols. If not selected, the Value field of power symbols
will not be updated, even if the Value field of other non-power symbols would be updated. Note that
changing the Vvalue field of power symbols will change the global net associated with the power symbol.
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The bottom of the dialog displays messages describing the update actions that have been performed, with
filters for which types of messages to display (errors, warnings, actions, and/or infos).

To change an existing symbol to a different symbol, use Edit -~ Change Symbols..., or right click an existing
symbol and select Change Symbol.... This dialog is also accessible from the symbol properties dialog.

-.c!? £ Change Symbols wom X

* Change selected symbol(s)

Change symbols matching reference designator:| U102

Change symbols matching value: MCF5213-LQFP100
Change symbels matching library identifier: kit-dev-coldfire-xilinx_5213:MCF5213-LQFP100 n
New library identifier: n
Update Fields Update Options
Reference Remove fields if not in new symbaol
Value Reset fields if empty in new symbol
(v Footprint tote o —
— v
@ Datasheet v Update field text Update pin name/number visibilities
— - v [ i
Iv| Description v Update field visibilities Reset alternate pin functions
v Update field sizes and styles v Update symbol attributes
v Update field positions Reset custom power symbols
Select All Select None Check All Update Options Uncheck All Update Options
Output Messages
Show: + All v Errors @ v warnings ) v Actions v Infos Save...

Close Change

The options for the Change Symbols dialog are very similar to the Update Symbols from Library dialog.

Another way to swap existing symbols for new ones is to use Tools - Edit Symbol Library Links.... This
dialog contains a table of every symbol in the design, grouped by current library symbol. By choosing a new
symbol in the New Library Reference column, you can make all instances of the existing symbol instead
point to the new symbol. If the Update symbol fields from new library option is used, the contents of the
existing symbols' fields will be updated to match the new symbols' fields.

The Map Orphans button attempts to automatically remap orphaned symbols to symbols with the same
name in an active library. For example, if there is a symbol with the current library reference
mylib:symbol123, but the mylib library cannot be found, the Map Orphans button will attempt to find a
symbol named symbol123 in any of the libraries that are present. This button is only enabled if orphaned
symbols are present in the schematic (see the legacy schematics section).
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Symbols

#PWRO0301, ##WR0304, #PWR0306,
#PWRO0311

#PWRO0101, #PWR0102, #PWRO0105,
#PWRO0107, #PWR0110, #PWR0118,
#PWRO0121, #2WR0130, #PWR0141,
#PWR0143, #PWR0201, #PWR0203,
#PWR0204, #PWR0205, #PWR0220,
#PWR0222, #PWR0226, #PWR0237,
#PWR0239, #PWR0243, #PWR0244,
#PWRO0245, #PWR0246, #PWR0248

U101
U201
€101, €102, C103, C104, C105, C106,

€107, €109, C110, C111, C112, C113, C114,
C115, C116, C117, C118, C201, C202,

Symbol Library References

Current Library Reference
kit-coldfire_schlib:+3,3V

kit-coldfire_schlib:+3.3V

kit-coldfire_schlib:74AHC1G14
kit-coldfire_schlib:74LS125
kit-coldfire_schlib:C

Update symbol fields from new library

New Library Reference l

Cancel OK

This dialog is primarily useful for managing symbols that appear in multiple libraries, when you want to
switch from one library to another. For example, if a schematic uses symbols that are in both a global library
and a project-specific library, the Symbol Library References dialog could be used to switch between using

the global symbols or the equivalent project-specific symbols. It does not have features for fine-grained

control of how fields are updated; for that, use the Change Symbols dialog.

Comparing symbols between schematic and library

When a symbol in a schematic diverges from the corresponding symbol in the original symbol library, you
can use the Compare Symbol with Library tool to inspect the differences between the two versions of the
symbol. Run the tool using Inspect -~ Compare Symbol With Library.
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_.;!;' + Compare Symbol with Library VoA X

summary  Visual

schematic vs library diff for:

e Symbol U3
e Library: Amplifier_Operational
e Library item: ADB603

Pin 5 differs: Pin 5 [V+, Power input, Line]; Pin 5 [V+, Power input, Line]

Update Symbol from Library... v OK

The Summary tab shows the name of the symbol, including its library and schematic reference designator,
and provides a list of the differences between the schematic and library versions of the symbol.
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_.,!;' + Compare Symbol with Library VoA X

summary Visual

ADB603

Schematic === Library | ¢&
Update Symbol from Library... v OK

The Visual tab shows a visual comparison of the schematic and library versions of the symbol. This can be
used as a visual diff tool.

By default, the comparison displays both versions of the symbol superimposed on each other. To see the
changes more easily, you can drag the slider at the bottom of the tab to the right to emphasize the library
version of the symbol in the superimposed view (making the schematic version of the symbol more
transparent) or drag it to the left to emphasize the schematic version (making the library version more
transparent). At the far right and left ends of the slider, the schematic and library versions of the symbol,
respectively, are fully hidden. It may be helpful to drag the slider back and forth to see the changes more
clearly.

You can press the A/B button, or use the / hotkey, to quickly toggle back and forth between the schematic
and library versions.

The Update Symbol from Library... button opens the Update Symbol from Library tool to update the
symbol to match the library.

The screenshot above shows a visual comparison with the schematic version of the symbol deemphasized.
You can see a partially transparent pin 5 (from the schematic version of the symbol) is in a different location
than the fully opaque pin 5 (from the library symbol). This indicates that the pin was moved in either the
schematic or library version of the symbol.
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RSFEER
The Symbol Fields Table allows you to view and modify field values for all symbols in a spreadsheet

interface. The Symbol Fields Table also acts as a BOM export tool. You can open the Symbol Fields Table with
the @ button.

g *Symbol Fields Table v oA X
Field BOMName  Incl... | Group... cait |ERpOrt
Reference Reference
Value Value [al Entire Project M Groupsymbols | || £
Footprint Footprint Reference - value Datasheet Footprint Qty DNP
Datasheet Datasheet
. > SW_PUSH kit-dev-coldfire:SW_PUSH_SMALL 4
Description Description
> ALLPST101, CLKOUT101, GND101, RS201, TA-101, VREF201 CONN_1 Connector_PinHeader_2.54mm:PinHeader_1x01_P2.54mm_Ver 6
${QUANTITY}  Qy
SOTEM_NUMBER) # BDM_PORT101 CONN_13X2 Connector_PinHeader_2.54mm:PinHeader_2x13_P2.54mm_Ver 1
Quantity Qty > €101, C103, €104, C109-C118, C201-C211, €213, C214, C216 100nF Capacitor_SMD:C_0805_2012Metric 43
${DNP} DNP > C102,C105 1nF Capacitor_SMD:C_0805_2012Metric 2
» C106, C107 10pF Capacitor_SMD:C_0805_2012Metric 2
cio08 10uF kit-dev-coldfire:SM1206POL 1
ci19 100uF kit-dev-coldfire:SM1206POL 1
12 10uF Capacitor_THT:CP_Radial_D8.0mm_P5.00mm 1
+)l#) (&
@15 220UF Capacitor_THT:CP_Radial_D8.0mm_P5.00mm 1
PN e » CAN_EN201, P302 CONN_2X2 Connector_PinHeader_2 54mm:PinHeader_2x02_P2.54mm_Ver 2
Grouped By Value and Footprint
rouped By Value and Footprin Y11 | » CAN_TERM201, CT101, ]P201, VDDATO1, VX_EN201 JUMPER Connector_PinHeader_2 54mm:PinHeader_1x02_P2 54mm_Ver 5
» COM_SEL201-COM_SEL203 CONN_3 Connector_PinHeader_2.54mm:PinHeader_1x03_P2.54mm_Ver 3
Schematic variants:
> D101,D102 BATS4 kit-clev-coldfire:D_SOT-23_ANK 2
D201 1N4004 Diode_THT:D_DO-15_P12.70mm_Horizontal 1
> D301, D302, LED201-LED205 LED LED_SMD:LED_1206_3216Metric 7
F2n1 FIISF kit-dev-rnldfire"FSIIPCMS 1
¥s® (@ - Export  Apply, Save Schematic & Continue ® Cancel 0K

The main table has a row for each symbol and a column for each field. Each cell is editable.

Cells are navigated with the arrow keys, or with Tab / shift + Tab to move right /left and Enter to move
down, respectively.

B R ENE A IR —T 8o eE, EENBTRTTEERLUET ( corl + ) 3 (crl + v) #TEH
kNG, MERPEFIR TR FEIE BOM IFEER, TENTAEHIFIKNE R TRIIE ST,

The left pane contains a list of all available symbol fields, as well as some virtual fields such as Quantity and
Item Number. You can add or remove any symbol field from the main table on using the Include checkboxes
(fields can also be shown or hidden by right-clicking on the header of the main table). New symbol fields can
be added using the 4 button; a field with that name will be added to every symbol. To rename the field,
which changes the field name in all symbols, use the #* button. The | button deletes the field from all
symbols. You can collapse this panel by clicking the 4= button.

Each field has its own column label, which is displayed at the top of the corresponding column in the symbol
fields table and in exported BOMs. The column label for each field is shown in the second column of in the
left pane. A column label does not have to match the field name. To change a field’s column label, click in the
BOM Name column for that field, then enter a new name.

Similar symbols can optionally be grouped by any symbol field using the Group By checkboxes. Symbols are
grouped into a single row in the table if all of their Group By fields are identical. The grouped row can be
expanded to show the individual symbols by clicking the arrow at the left of the row. The Group symbols
checkbox enables or disables symbol grouping, and the 2% button recalculates groupings.

MERATREFRYIR, MEAFEETHNFER. BTFOENFERUNIIIE, TRIMUEIEHFREFECHME,
WAILMERZ TRUAMIBL — BREXMERAIMAHIEES (REEIRE, FREEIRE) WEEFRMER

Symbols can be filtered by reference designator using the Filter textbox at the top. The filter supports
wildcards: * matches any number of any characters, including none, and ? matches any single character.
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You can also change the display scope using the dropdown menu to the right of the filter box. You can show
only symbols in the current sheet, the current sheet and all of its subsheets, or the entire project.

The L& menu contains some additional options for showing or hiding symbols.

¢ Include 'DNP' Symbols includes or excludes symbols with the Do Not Populate attribute from both the
Edit tab and any BOM exports.

¢ Include 'Exclude from BOM' Symbols includes or excludes symbols with the Exclude from BOM
attribute from the Edit tab. Symbols with the Exclude from BOM attribute are always excluded from
BOM exports.

You can cross-probe from this dialog by selecting a row in the table. Depending on the cross-probe options
selected in the g menu, this can highlight the corresponding symbol in the schematic, select the
corresponding symbol in the schematic, or do nothing. The selection action can also select the symbol’s
footprint in the board editor, depending on the PCB Editor cross-probing settings configured in Preferences.

The Symbol Fields Table is also a bill of materials tool. You can use the Export button to save the symbol
fields to an external file. The fields are exported to the BOM exactly as they are currently shown in the
spreadsheet view. File format settings are configured in the Export tab. For more information about
exporting a BOM, see the BOM tool documentation.

Virtual fields

If you create a field in the Symbol Fields Table whose name begins with a text variable, a virtual field will be
created. Virtual fields have a value that is evaluated for each symbol based on the contents of the field name.
For example, a virtual field named ${SYMBOL_NAME} will evaluate to the symbol’s name for each symbol. A
virtual field can contain any text, as long as it starts with a text variable, so a virtual field named
${SYMBOL_LIBRARY}:${SYMBOL_NAME} will evaluate to <library name>:<symbol name> for each symbol.

Virtual fields exist only in the Symbol Fields Table and in BOM exports. While they are displayed as a
column in the dialog and BOMs, and they can be used to group or sort symbols in BOM exports just like
regular fields, adding a virtual field in the Symbol Fields Table does not add a corresponding field to each
symbol in the schematic.

Any text variable can be used in virtual fields, including sheet and project text variables.

Text variables that correspond to symbol attributes (${DNP},  ${EXCLUDE_FROM_BOARD},

${EXCLUDE_FROM_SIM}, ${EXCLUDE_FROM_BOM} ) are displayed specially. In the Symbol Fields Table, they are
shown as checkboxes for each symbol that directly set or unset the corresponding symbol attribute. In BOM
exports, they expand to the friendly name of the attribute if the attribute is set (e.g. Excluded from board
for ${EXCLUDE_FROM_BOARD} and DNP for ${DNP}) or to an empty string if the attribute is not set.

Finally, there are two special virtual fields that can be created:

* ${QUANTITY} is avirtual field that contains the number of grouped instances of each symbol.

® ${ITEM_NUMBER} is avirtual field that contains the row number of each symbol in the table.

EEREFRINET

BHFRISPE/MSHRNEHE/AMETE, BHSHEMERERNXE, IEEEMEMERIETE, XLEINEETE
KIS LT RIS HEZEHEER ARERE R,
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Reference designators and symbol annotation
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When auto-annotation is enabled, symbols will be automatically annotated when they are added to the
schematic. You can enable auto-annotation by checking the Automatically annotate symbols checkbox in
the Schematic Editor - Editing Options pane in Preferences. Auto-annotation can also be toggled using
the :z; button in the left toolbar.

-.l.’? » Schematic Setup v oA X

v General UGS

Formatting
Symbol unit notation: A v
Field Name Templates
BOM Presets Order

Electrical Rules

<

(® sort symbols by X position /4
Violation Severity

Sort symbols by Y position =
Pin Conflicts Map

<

Project

Numbering
Net Classes
Bus Alias Definitions (®) Use first free number after: | 0
Text Variables First free after sheet number X 100
7 Schematic Data First free after sheet number X 1000

Embedded Files Allow reference reuse

Reset to Default Import Settings from Another Project... © Cancel " 0K

There are options to control how symbols are automatically annotated in the Annotation page of Schematic
Setup.

o LEAMZBTRSH, BIIRRE WP RE#HTHE, BXNY UBHHF.

¢ The Numbering option sets the starting number for new reference designators. This can be the lowest
available number, or a number based on the sheet number. When Allow reference reuse is enabled,
reference designators can be automatically assigned as long as they are not currently used by another
symbol. When disabled, a reference designator can never be used again once it has been assigned to a
symbol, even if it is not currently in use.

For more information about annotation options, see the documentation for the Annotation page of
Schematic Setup.
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HETR
The Annotation tool assigns reference designators to symbols in the schematic. To launch the Annotation
tool, click the % button in the top toolbar.

28l 5
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=

2
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Scope: Selects whether annotation is applied to the entire schematic, to only the current sheet, or to only the
selected symbols. If the Recurse into subsheets option is selected, symbols in subsheets of the selected
scope will be reannotated; otherwise symbols in subsheets will not be reannotated. For example, if Recurse
into subsheets and Selection only selected, symbols in any selected subsheets will be reannotated.

Options: Selects whether annotation should apply to all symbols and reset existing reference designators, or
apply only to unannotated symbols. If the Reset symbol units option is enabled, symbol units will be
reannotated individually. This means symbol units may be grouped into symbols differently after
reannotation. When it is disabled, each symbol’s units will be reannotated as a group so that they remain
together as units of the same symbol.

Order: Chooses the direction of numbering. If symbols are sorted by X position, all symbols on the left side
of a schematic sheet will be lower numbered than symbols on the right side of the sheet. If symbols are
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sorted by Y position, all symbols on the top of a sheet will be lower numbered than symbols at the bottom of
the sheet.

Numbering: Selects the starting point for numbering reference designators. The lowest unused number
above the starting point is picked for each reference designator. The starting point can be an arbitrary
number (typically zero), or it can be the sheet number multiplied by 100 or 1000 so that each part’s reference
designator corresponds to the schematic page it is on.

TERREEE 10 I LUBRRATIE SCEINRIPRENIS
HWEHESALAEBHNEEER TR, A RE.. KHRERRET,

Electrical connections

Electrical connections in KiCad are known as nets, where each net represents a circuit node. All symbol pins
on the same net are considered electrically connected.

There are two primary ways to establish connections: wires and labels. Wires make direct connections
between symbol pins and other wires, while labels connect to other labels with the same name. Both wires
and labels are shown in the schematic below.

k3 LN13 "~ SLCT+ BUST+ [ 14] ™
M11 D6 23~
A BT D7 ACK T
NG b g7 el °
NS pes 21
o [J12_ BUST+ BIT6 8 | o
K13 AcK 20
e i iy
BITS 29l
o136 BIT4 6o
p |LH13 BIT4 18 o
o613 Bt BIT3 5 1o
nF2 B2 SLCTIN=_ 1712
BIT1 BIT2 b
o [F11 SLCTIN- 161° o
o [D13 BIT 3o
E12 15
: BITO BITO 215 0
AUTOFD=— 14
NC [E1l STROBE 1 ;
P1

Connections can also be made with buses and with implicit connections via hidden power pins.

PRLER2 BRI

Every net in the schematic is assigned a name, whether that name is specified by the user (using a label) or
automatically generated by KiCad.
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1. Global labels
2. BIRNS
3. Local labels
4. Hierarchical labels
5. Hierarchical sheet pins

© Qutput sheet pins are higher priority than Input sheet pins
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Normally the line style of a wire follows the net’s net class settings (nets are in the Default net class if no
other net class is specified). However, the line style for the selected wire segments can be overridden in the
wire’s properties dialog (| £ when a wire segment is selected). The wire’s width, color, and line style (solid,
dashed, dotted, etc.) can be set. Setting the width to 0, clearing the color, and using the Default line style
uses the default width, color, and style, respectively, from the net class settings. If a wire junction is included
in the selection, the junction size can also be edited here.

& ® Wire & Bus Properties
Wire/bus width: | O mm Color:
Style: Default v

Set width to 0 to use netclass's wire/bus widths.
Clear color to use Schematic Editor colors.

Cancel Default “

Wire junctions

RXHISGEARRTVEREN, NRF/EER, DIBAMIIRING RKE ¥§51|](—+ BHTEAMIBRRE) , SRR
BERMEFERERTFNESEL LS,
T ENFEIEEA, E25 P1 51118, 19, 20, 21, 22FM23NEL HEATER

Junction size automatically follows the schematic’s Junction dot size setting in Schematic Setup - General
- Formatting. Color follows the net class setting. The automatic size and color can be overridden in each
junction dot’s properties; a size of 0 is equivalent to the schematic default size, and clearing the color uses
the net class color.
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& O Junction Properties

Color:

Set diameter to O to use schematic's junction dot size.
Clear color to use Schematic Editor colors.

Cancel Default

Wire hop-overs

When wires cross without a junction dot, they do not connect. By default, this is drawn simply as one wire
crossing through the other wire. However, you can configure such crossovers to be visually indicated with
hop-overs instead of simple intersections, as shown in the schematic below. The size of hop-overs is
configurable for a given schematic; all hop-overs in the schematic have the same size.

RTS
TXD
CTS
DTR

To enable display of hop-overs, open the Formatting page of Schematic Setup and change the Hop-over size
setting from None to another size.
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A net 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. The final net name is determined according
to the rules described below.

B=MERRIRE, SMEEARRERTE,

¢ Local labels, also referred to simply as labels, only make connections within a sheet. Add a local label
with the _A_ button in the right toolbar.

* Global labels make connections anywhere in a schematic, regardless of sheet. Add a global label with the
[A> button in the right toolbar.

e Hierarchical labels connect to hierarchical sheet pins and are used in hierarchical schematics for
connecting child sheets to their parent sheet. Add a hierarchical label with the A¢- button in the right
toolbar.

NOTE NRER—TFIEEIE, TerEERNE, BEREERMEIREINRERE,

TIP You can convert from one type of label to another type of label using the Change To tools.

LIS
EFRRIR SRR RIS, SIS EE,

_-;!; + Global Label Properties v oA X
Label: | s
Multiple label input Syntax help
Fields
Name Value Show Show Name H Align Walign  Italic Bold
+ T4 [
Shape Formatting
(®) Input Font: Default Font v ‘ B / ||E|D' 0 4 Auto
Output
L Text size: 60 mils Color:l:l
Bidirectional
Tri-state
Passive
@ Cancel + OK

The Label field sets the label’s name, which determines the net that the label assigns to its attached wire or
pin. You can choose a label name from a list of nets that are already in the schematic by clicking the
dropdown menu next to the label name field.
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NOTE Net names can contain any character, including spaces and other special characters.

Label text supports markup for overbars, subscripts, etc., as well as variable substitution. Use the Syntax
help link in the dialog for a summary.

When the Multiple l1abel input option is enabled, the Label field supports entering multiple labels, with
one label on each line. In this case, the dialog will create multiple independent labels in sequence, one per
line.

Multiple label input may be useful for copying labels from other sources, such as a

TIP
spreadsheet.

BIVTEBAIEZHIFRERINM, (RAIARE AR A, KNS, FRERENFMAUERIE, (MERMUR
BNAENFIREEERNAR, BANEEREE/ITHNNEN: Ba) SRR E ENRIEE TR NIRER
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After accepting the label properties, the label is attached to the cursor for placement. The connection point
for alabel is the small square in the corner of the label. The square disappears when the label is connected to
a wire or the end of a pin. If multiple labels were specified in the dialog, each label is attached to the cursor
for placement after the previous label is placed.

Dunconnected_la bel
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In addition to assigning net names, labels can be used to assign net classes. A label field named Net Class
assigns the specified net class to the net associated with the label. To make it easier to assign net classes in
this way, Net Class is the default name for new label fields, and Net Class fields present a dropdown list
of all the net classes that have been specified in Schematic Setup or Board Setup.

You can also type in a net class that isn’t explicitly listed in the Schematic/Board Setup priority list. Such
implicit net classes can’t be assigned any design settings, like net class color or track width, but they can still
be used in DRC rule queries.

If multiple Net Class fields are added to a label, or multiple labels with Net Class fields are applied to a
net, all of the specified net classes are assigned to the net.

For more information about assigning net classes, see the net class documentation.

DmEIEE A

EREREAUETRNEES A, BEERTREERPHIIE—EBIRENEMNTSHITIEIIR, <EIHEES|IRAMA
B A PRSI HRITIE, SIRFIETZTEIR, KRE5|IRSIRSEE—TREREEFRHERITIE,

TiEIE)5 | BE REEIRE GOMSTIIIEPHTEEIEH, IS HESZAS A, HFELUARSIRNE RS,
SIE AR S = R,

TEERT —T2EFE, HPENEMFTREENENS F, AREEIRESR, D3RMNTRZNEESR [ 7 ]

o

CLOCK—RB6 > [2.3]

LRRESEMAN—T "HESE" FE&, H{&H "${INTERSHEET REFS}", AFiZHIzirEmmEEs5|H,
${INTERSHEET_REFS} I$§%’—\7&¢F§b‘£)ﬁh\_‘*ﬁlﬂélﬁﬁ’] Bk, MHEREEIZEFHN—B, THEES]
ARA R "RIEEIZE" PEEIEH, MARET "TIHES5 A" FERIE IS, WNFEMSEIFINRE, "TiH
E5 A" FEEEBEE X

Eﬁ

BHEE—MEREBEERDBEEXESHITE, UELERMIRIT, BLAUMGRSL—HFASETIRERX / F*
BIESE—ERAmEmR.

ATEHNREEF, 525 HEREREISL L, IMERENEEHEL,

38


file:///src/build/src/eeschema/pcbnew/pcbnew.html#board-setup-net-classes

BUS1

1 32 PC—A1 2
st e a0 |33 PC-DBY PC—AD 3|0
Ve 3 1vee DBG |3k PC—DB6 PC—AZ 5 1 a2

4 ING2 DB5 L35 FC-DBS PC-A3 5 a3

o B e DRt |36 PC—DB4 N PC—I0W T

6 | praz e | PC—DB3 \, PC—IOR il

7 _12v DE? 38 FC-DB2 PC—RST 8 | a5

8 1 NUSED pg1 |39 PC-DB1 \| Lal,
9 | . 1ov ppo |40 PC-DBO
10 {onp I0_READY |—2L —1d 61
x—LL o MEM AEN |22 FC—AEN +194 62
x—12 A MEM BA1D |43 « —
OW 43 o gy BALB [—t& ~
IOR 14 o g BAL7 |23 x
x—13 o pACKS BALG 48«
16 | pras BALS L PC—DB[0..7] v
x—L17 o packl Baty 48
18 | prot BALS |29 x |
19 o packo pa12 —20 ¢
20 | o\x ariy |51 PC-Al1 SC_DBO o
x—2L 1 irn7 BALD 22 PC—A10 _PC-DB1 3 A
w—22 | |ras BAD9 |23 PC-AY PC—DB2 4 |

23 | ras BA08 |54 PC—AB ™ Pe_pRs & |2

2% 1 Ry BAO7 |—232 PC-A7 N N

25 1 |ro3 BADS [—2B PC-A6 PC_DB5 7 |

%—28  packz gags |57 PC—A5 N PC—DB6 B |\

27 1 1c BAgy |58 PC=Af N N\CPC-DR7 9 |°°

28 | A BADS 99 PC-A3 AT

20 AN Pr—A7? ™~
BE&RR

£ KiCad 6.0 XIAGhRAR, EMMEERNEL: RESLNDASL,

—T RBEL& 2—TEBNESR, U—THAMBISER, U—THZER, XEL4FEMBN <Fi4>[M. N1,
Hoh JigE SEAERHES RN, M 2EFE—TEEHFE, N EERENESEHTF. FHl, 24 DATA[0.7] @&
S DATAO. DATA1, LUK, BEZ| DATA7, 1BE M Ml N HIRHAEE, EFENNEIERNE,

Vector bus prefixes cannot contain the characters {, }, [, or 1, except as part of markup for superscripts,
subscripts, overbars, or text variables. Prefixes may contain spaces, but the spaces must be escaped. You can
escape spaces in the prefix either by preceding the space with a backslash ( \ ) or by surrounding the entire
prefix with double quotes ( " ). For example, DATA\ BUS[0..7] and "DATA BUS"[0..7] are both valid vector
bus names.

— T NHERLE B— TS TESN/RRELLNES, NESLAIARBHXMESSEME—E, BEEIER
ARTF. DESKERA—TRARRIREEE

‘<OPTIONAL_NAME>{SIGNAL1 SIGNAL2 SIGNAL3}
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Group bus names cannot contain the characters {, }, [, or 1, except as part of markup for superscripts,
subscripts, overbars, or text variables. Group bus names and the constituent net names may contain spaces,
but the spaces must be escaped. You can escape spaces either by preceding the space with a backslash (\) or
by surrounding the entire group bus name or net name with double quotes ("). For example, DATA\
BUS{SIGNAL\ 1 SIGNAL\ 2}, "DATA BUS"{"SIGNAL 1" "SIGNAL 2"}, and "DATA BUS"{SIGNAL\ 1 "SIGNAL 2"}

are all valid (and equivalent) labels for group buses.
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Import Settings from Another Project...
—TRlBRAIME R DEAERENES S BN ERZIHEE, MALAZNBRRIESNERELS L. (Fh—MiRES

I, (RAILUGASRESESH/ELHFIR, BERER, TINSEBERMNRBRIREXH, EXTHFH, il
EXT—T%% USB M5, B5i DP. DM A 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} : the nets will be DP, DM,
and VBUS. You can also add a prefix name to the group, such as USB1{USB}, which results in nets such as
USB1.DP . 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.

B4R 2R EELER BT IANRIEBEN GG, £ BEIREX TFOF, SFmtil2ExNRIBEINAE R
FBFRNESS, E—THAENREE D EAHeIZrE A5 RE A ER— BRI E A E{t R IBE DT E A
A, HIR—TEX&TPNZ T RIEEISHEHRZIMNELRR, XEFRNTEEMENR G, IRZTERZNE
ZRBRE—BIING, ERCIHREEIE T,

Bus example

In the schematic below, a bus alias named USB is defined with members DP, DN.

The root sheet has three buses, one with label {USB}, with no prefix, and two with prefixes: USB1{USB} and
USB2{USB} . The first bus results in nets DP and DN, the second results in nets USB1.DP and USB1.DN, and
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the third results in nets USB2.DP and USB2.DN.

USB

ILZE] 5 UA{USB)

Noe o

USB1{USB}

\Ussi.nhusai.ow

USB2{USB} 5 {USB)

\USBZDFNUSBZ‘DN File: usb.kicad_sch

> UB{USB)

When connecting to a sub-sheet, the hierarchical labels (and therefore hierarchical sheet pins) are named
with the same syntax. They need the same members as the connected bus. As for bus labels, hierarchical
labels can define a prefix or not. In this case, the hierarchical labels are named {USB} (i.e. no prefix) and

UA{USB} and UB{USB} .

Within the subsheet, the hierarchical labels for the bus are what define the prefixes of displayed labels of
unfolded bus members on that sheet. However, the nets resolve according to the connectivity with the

parent sheet.

For example, the bus member labeled UB.DP in the subsheet has the label prefix UB due to the hierarchical
label, and the resolved net name /USB1.DP due to the name of the bus in the parent sheet that connects to

that hierarchical 1abel.
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Resolved nets: /DP /DN
UA{USB}

UA.DP UA.DN

Resolved nets: /JUSB1.DP /JUSB1.DN
UB{USB}

UB.DP UB.DN

Resolved nets: /USB2.DP /USB2.DN
{usB}

DP DN

BETHRENELE

KiCad 5.0 B RHIRARIFEEEAAGRERSLERT I, HEMKRRHIIGXE SARIBGUERTEHR, XM
fTRTEKiCad 6.0 PR T, RATESNEELARE, MELSSEMRITEL, RA—THENESHEIN
BB BTN,

NRETEMARRAR KiCad RFTFHEALLINAERIRIT, IR TR IEE, ZHEESESTERRER,
DUBTHE AL ER SR E REFHE—TIRE,

Migrate Buses

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 Mew Label Status
/ 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] Y[5..0]

Proposed new name:

A15..0] v | | Accept Name
L7 | J

OK

NFEEZTHRENGESL, TUIEEERENINE, TURIMERFIEIRITREFERIREZ B#TIER,
FETAILUER —T R ERIRVF F P 2N A BV F .
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Power symbols

Power symbols are symbols that are conventionally used to represent a connection to a power net, such as
VCC or GND.Power symbols are virtual: they do not represent a physical component on the PCB.

In addition to being a visual indicator that the attached net is a power rail, power symbols make global
connections: two power symbols with the Value connect to each other anywhere in the schematic,
regardless of sheet. The power symbol’s Value field determines the name of the attached net.

In previous versions of KiCad, power symbols used invisible power input pins, which
make implicit global connections based on the pin name as described below. Beginning in
KiCad 8, power symbols do not need to use invisible pins, and the global connection is
made based on the power symbol’s value.

NOTE

HETEF, BRNSATYEASRNENRDHIERES) VCC § GND ML L,

- PWRFLAG

| oct
— 4 /UF

P FESO0T R Hord - - - R R R R

DL TAEE TN T

K

—C6 0 sCh
AL IS e VA IS T I 7

or THIAP Al LLTamm. |

B
B A**1 [TRTEI Y TTRY

. PWRFLAG

In the KiCad standard library, power symbols are found in the power library, but power symbols can be
created in any library. Creating custom power symbols is described in the symbol editor documentation.
Instead of making a new symbol, you can also modify an existing power symbol in the schematic: changing
its Value field will change the net the power symbol connects to.

PWR_FLAG

FEMEEFRRIUERINT PWR_FLAG 5. Bl ERC XA, MTHEIRMLE VCC # GND SCRR EEERI—TEBIR
£, EXSARBREREL (WEEETSREL) SR ERTHE,

MBZERXM TS, ERC TERSHTH © #iR: WA EIRS IBLRE#HAaIH/5L EIRS |BIIEE,

PWR_FLAG fFSHEILITE power RISEFINEl, SHEMBIRGLS IBIEESIME L, AILUARIEFRIER,

Hidden power pins

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

44



For example, if a symbol has a hidden power input pin named VCC, this pin will be globally connected to the
VCC net on all sheets. This kind of implicit connection is not recommended in new designs.

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

WARNING  makes it easy to accidentally connect two power pins to the same net. For this reason,
using invisible power pins in symbols is not recommended and is only supported for
compatibility with legacy designs and symbols.

RS P E IR BT, 5ARTE FERRES - RiTeEN BTN $951% BT
NOTE  MMEIN, WEkiE NE . BTRENEIN, AT LA TRES R TIHE]
BIRIEET o> .

No-connection flags

No-connection flags (= ) are used to indicate that a pin is intentionally unconnected. These flags prevent
"unconnected pin" ERC warnings for pins that are intentionally unconnected. Also, while symbol pins that
are stacked on top of each other are normally connected to the same net, if a no-connection flag is added to
the stacked pins they will instead be connected to separate nets.

Note that no-connection flags are distinct from the "unconnected" symbol pin type, although they both
prevent "unconnected pin"' ERC warnings on the pin in question and prevent stacked pins from connecting to
each other.

GBS

Net classes are named groupings of nets that can be assigned design rules (for the PCB) and graphical
properties (for the schematic).

More than one net class can be assigned to a net (through a combination of graphical assignments and net
class patterns). For nets with multiple net classes assigned, an effective aggregate net class is formed, taking
any net class properties from the highest priority net class which has that property set. Net class priority is
determined by the ordering in the Schematic or Board Setup dialogs. The Default net class is used as a
fallback for any missing properties after all explicit net classes have been considered; this means that nets
may be part of the Default net class even if they have other net classes explicitly assigned.

Net classes may be created and edited in either the Schematic or Board Setup dialogs. Nets can be added to
net classes in either the schematic or board using pattern-based assignments described below. Nets can also
be assigned to net classes in the schematic using graphical assignments with net class directives or net labels.

Selecting a wire or label displays the net’s net class in the message panel at the bottom of the window.
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Managing net classes in Schematic Setup

Net classes are managed in the Net Classes panel of the Schematic Setup dialog.

_1; b 4 *Schematic Setup WA X
' General Netclasses
Formatting Name Wire Thickness  Bus Thickness Color Line Style
X L]
Field Name Templates
BOM Presets 850hm-diff_SFI 6 mils 12 mils —Solid
~ Electrical Rules 850hm-diff_DP & mils 12 mils o Solid
Violation Severity 900hm-diff_CSI & mils 12 mils e S50lid
Pin Conflicts Map i ) ) )
_ 850hm-diff_PCIE & mils 12 mils o 50id
~ Project
Net Classes 4T [ ] Set color to transparent to use KiCod defoult color
Bus Alias Definitions
Text Variables Netclass Assignments
~ Schematic Data Pattern Net Class Nets matching "+3V3":
/GND* Power
+ w
Resetto Defaults | Import Settings from Another Project... @ Cancel « DK

46



The top pane lists the net classes that exist in the design. The Default net class always exists, and you can
add additional net classes with the 4 button or remove the selected net class with the g button.

Net classes can be moved up and down in priority order with the 4* and |, buttons. Note that the Default
net class will always be the lowest priority net class and can therefore not be moved.

Each net class can have unique graphic properties that determine how wires of that net class are displayed in
the schematic. Wire and bus thicknesses, color, and line style (solid, dashed, dotted, etc.) can all be adjusted.
Setting the color to transparent will use the theme’s default wire/bus color for the net class, which is
configurable in Preferences. By default any color that is configured for a net class controls the color is used
to draw wires in that net class. If the Highlight netclass colors setting is enabled in the Display Options
section of the Schematic Editor preferences, this color will instead be used to draw a highlight around wires
in that netclass, and the wires themselves will always be drawn with the color scheme’s wire color.

You can also set board design rules for each net class, although the DRC fields are hidden by default. Right
click the header row to show or hide additional columns. For more information about setting net class
design rules, see the PCB editor documentation.

All net class parameters for user-defined net classes are optional. However, all properties belonging to the
Default net class must be set. When a net has more than one net class assigned, the appropriate value for
graphic properties or board design rules is taken from the highest priority assigned net class with the
relevant value set. If only one net class is assigned which contains missing properties, any missing values
will be taken from the Default net class.

The bottom pane lists pattern-based net class assignments. Each row has a net name pattern and a net class;
nets with names that match the pattern are assigned to the specified net class. If a net matches multiple
patterns, the net is assigned to all of the matching net classes. You can sort the list of net class assignment
patterns by pattern or by net class name by clicking on the corresponding column header.

Pattern-based net class assignments are dynamic: when a new net is added that matches an existing pattern,
it will be assigned to the associated net class automatically. Net patterns can use both wildcards ( * to match
any number of any characters, including none, and ? to match any character) and regular expressions. The
nets that match the selected pattern are displayed to the right of the pattern list.

BIg0, net* BITHEIZ D net , net1, network , KUEMEMEL net FFLHIMLERFIIMEE, R * EIENRK
XPHNEXEEARR (* EESTHZ TIIENZRY) , net* ERLICEER A ne IR,

iCE, MRRPNEETENRIZEERE, ARl —TERFREEDRAMIRMCHMEE—T

NOTE e
DAL= R e

Use the 4 button to add a net class assignment pattern or the jg button to remove a pattern.

Instead of adding net class patterns in the Schematic Setup dialog, you can directly create net class patterns
from the schematic canvas. Right click a net and select Assign Netclass... to bring up the Add Netclass
Assignment dialog. The net class pattern is pre-filled with the name of the selected net, but the pattern can
be changed if desired. All nets matching the pattern are displayed in the dialog. This method can only be used
on nets with an assigned name.
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@ Add Netclass Assignment
Pattern: /LED2 Net class: Power (v ]

Currently matching nets:
/LED2

Note: complete netclass assignments can be edited in Schematic Setup > Project.

Graphically assigning net classes in the schematic

As an alternative to pattern-based net class assignment, net classes can be graphically assigned to nets in the
schematic using either directive labels, net 1abels, or rule areas.

In the image below, a directive label is used to assign signals to the 50R net class.

58 B
.
PC—-DBO

PC—AEN .

Directive labels are added with the @4 button in the right toolbar. They behave like labels, except that they

cannot be used to name a net. The attached net is assigned a net class according to the value of the directive’s
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Net Class field. The Net Class field presents a dropdown list of all the net classes that have been specified
in Schematic Setup or Board Setup.

You can also type in a net class that isn’t explicitly listed in the Schematic/Board Setup priority list. Such
implicit net classes can’t be assigned any design settings, like net class color or track width, but they can still
be used in DRC rule queries.

If multiple Net Class fields are added to a directive label, or multiple directive labels with Net Class fields
are applied to a net, all of the specified net classes are assigned to the net.

MR—TIMRARFEMIME—T 2% L, 24 FRPTERAEEDEEIEENIMSLE,

_-;!; + *Directive Label Properties oo X
Fields
Name Value Show ShowName HAlign  VAlgn Italic Bold
Component Class Center  Center

+ T4 L]

Shape Formatting

Dot Orientation: I o |e

(® dircle Pinlength: | 100 mils Color:l:l

Diamond

Rectangle

® Cancel « DK

In addition to the associated net class, you can edit the directive’s shape (dot, circle, diamond, or rectangle),
orientation, pin length, and color in the directive’s properties.

Net labels can also be used to assign net classes to nets by adding a Net Class field to the
label.

NOTE
The Rule Area tool (@) can be used to draw a shape to which net class directives can be attached. Any wire,
bus, label, or symbol pin which crosses or is inside the rule area will be assigned the net class of a net class
directive attached to the rule area border. An example is shown in the image below; all wires passing
through the rule area will be assigned the RAM_ADDR net class.
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You can show or hide directive labels in the schematic using the View —. Show Directive Labels option.

Component classes

Component classes are named groupings of components: they are assigned to symbols in the schematic or to
footprints in the board, but however they are assigned they apply to both the symbols and the
corresponding footprints. They can be used to group symbols into channels for multichannel designs and
can also be used to group footprints in custom DRC rules.

To assign a component class to a symbol, you can add a symbol field named Component Class to the symbol.
The symbol will then be a member of the component class named by the field.

You can also assign component classes using directive labels (@4 ) in combination with rule areas (@ ). The
Rule Area tool can be used to draw a shape to which directive labels can be attached. Any symbol which
crosses or is inside the rule area will be assigned to the component class specified by the directive label
attached to the rule area border. An example is shown in the image below; R1 and R2 will be assigned to the
Channel 1 component class.
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Component classes can also be assigned in the PCB Editor by creating rules for automatic component class
assignment.

Components can have more than one class, and symbols take on a class if any of their sub-units have that
class. If multiple Component Class fields are added to a directive label, or multiple directive labels with
Component Class fields are applied to a rule area, the symbols in the rule area will take on all of the
specified component classes.

Rule areas

Rule areas are regions of the schematic that apply certain properties to the symbols and nets inside the area.
You can use rule areas to apply any of the following attributes to the symbols inside the rule area:

¢ Exclude from simulation

e Exclude from bill of materials

e Exclude from board

¢ Do not populate

A rule area that has any of those attributes enabled will apply the enabled attributes to all symbols that are
fully or partially enclosed by the rule area.

You can also use a rule area, in combination with a directive label, to apply net classes and component
classes to symbols and nets inside the rule area. Any wire, bus, label, or symbol pin which crosses or is inside
the rule area will be assigned the net class specified by any directive labels attached to the rule area border.
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Any symbols that are fully or partially enclosed by the rule area will be assigned the component class
specified by any attached directive labels.

In the image below, all wires passing through the rule area will be assigned the RAM_ADDR net class.

n
E
- RAM_ADDR
5A0 |

oA1
OA2
OA3

AU
oA5 2

:)/\ES 55:3
A7 R
o8 R
DAN 51./

To draw a rule area, use the Rule Area tool (@ button).

1
56
55

1. Click in the canvas to begin drawing the rule area outline.
2. Click to place additional corners.

3. Double click to complete the outline.

The rule area tool obeys the selected line mode: the outline is restricted to horizontal, vertical, and 45
degree lines unless free angle mode is enabled.

You can switch line modes using ' shift + space  or using the _I& / -I:l— / -IEL flyout button
group in the left toolbar.

NOTE
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To use arule area to assign a net class or component class, you must add a directive label to the rule area.
1. Activate the directive label tool (@4 button on the right toolbar). By default, the directive label tool is
grouped in a palette with the other label tools and therefore may be hidden.

2. In the directive label’s properties dialog, set the label’s Net Class and/or Component Class fields to the
desired net class or component class, respectively.

3. Place the directive label in the canvas so that the label’s connection point is on the border of the rule

area, as shown in the screenshot above.

To enable attributes (exclude from simulation, exclude from BOM, exclude from board, or DNP) for the rule
area, open the rule area’s properties dialog (| € ). Any attributes that are enabled in the rule area’s properties
are applied to symbols that are fully or partially enclosed by the rule area.

—2‘:" b4 Rule Area Properties Y
Exclude from simulation

BExclude from bill of materials
Exclude from board

Do not populate

v Border Fill: None v
Width: | D| mils  Color: Sl eal
Style: | == e= e [)ashed ~
Set border width to 0 to use schematic’s default line Clear colors to use Schematic Editor colors.
width.
®© Cancel v OK

You can also configure the graphical style of the rule area’s border and fill here. The border can be set to any
color or line width, and various line styles (solid, dashed, dotted, etc.) are available. If the line width is set to
0, the default line width from the Formatting page of Schematic Setup is used. The fill can be set to None
(default), Solid, or one of several types of hatching. You can also configure the fill color. If either the border
or fill color is not set, that color is taken from the Rule Areas color in the color theme.

Graphics and text
X7, EFAERAILUERIEREET, BFAANEN, XS REE Y EEmE S8,

THHNERRT S FEEMREN, TER TEFRELFNXZE ("COMMUNICATION DSP") ,
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Text and text boxes

Two kinds of text can be added to schematics, which are referred to as text ( T ) and text boxes (El). Both
are added using their respective buttons in the right toolbar. Text boxes are similar to regular text except
that they have an optional border and they automatically reflow text within that border.

This Is a text item This is a textbox that wraps across
with two lines of text multiple lines.

Both kinds of text item support multiline text and basic formatting features, but text boxes wrap text to fit
in the outline and have additional formatting options. All text has adjustable fonts, color, size, bold and italic
emphasis, left and right alignment, and vertical and horizontal orientation. Text boxes additionally support
horizontal centering, vertical alignment options, and colored borders and fill. You can also adjust the
padding on each side of text in a text box (padding can be set using the Properties Manager, but not using
the Text Box Properties dialog).

NOTE FRAM AN FIZERERIRE, FOAPKRRIERETRIRE,

54



= 4 Text Box Properties v X

Text:
Syntax help
Exclude from simulation
Font: Default Font v |B [ |§§§ EEE|I :—|
Text size: 50 mils  Color:
Border Background fill
Width: 0 mils Color: F
Style: —— 50l v
Link:

& Cancel « 0K

L3

In a text object, text box, or table cell, any text beginning with http:// or https:// istreated as a URL and

automatically turned into a link. Clicking on such a link opens the URL in your web browser. If the text
contains multiple URLs, each URL is turned into a separate link.

Alternatively, you can explicitly turn an entire text object or text box into a link by entering a target in the
Link box in the text properties. This turns the entire text item or text box into a clickable link. Such text can
only link to a single URL, but the displayed text can be anything, rather than simply the URL.

You can link to different kinds of resources depending on the link target. The target of an explicit link can
be:

® asheet in the current schematic, using # followed by the page number
* alocal file on your machine, using a URL with the file:// scheme
* awebsite, using a URL with the http:// or https:// scheme

* another resource, using a URL with the appropriate scheme, e.g. ftp://

If no protocol prefix is used, the target is assumed to be alocal file as if the file:// scheme was used.

Sheet, file, and web links can be autofilled using the dropdown meu in the link target box. Other kinds of
links cannot be autofilled but will work if your system can handle them.
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Text markup

MAKRMESZR] LR, T, (G TR ENI0RIS FRIE,

Feature Markup Syntax Result
Superscript textA{superscript} textSupersript
Subscript text_{subscript} textsubscript
Overbar ~{text} text

Project text variables ${variable} variable_value

Built-in text variables ${refdes:field} field_value of symbol refdes

Project text variables must be defined in Schematic Setup before they can be used. There

NOTE s .
are also a number of built-in system text variables.

Simulation directives

Text and textboxes can contain simulation directives for SPICE simulations. The Exclude from simulation
checkbox prevents text from being interpreted as a simulation directive.

Tables

You can use a table to organize text in a tabular format. Tables have customizable borders, cell sizes, colors,
and headers.

Heading 1 Heading 2

Column 2 Row 1
Caolumn 2 Row 2

Column 1 Row 1
Column 1 Row 2

To place a table, use the

button in the right toolbar. Click in the canvas to place the top left corner of the

table, then click again to place the bottom right corner of the table and finish drawing the table. The bigger
you draw the table, the more rows and columns will be added by default, but rows and columns can be
added or deleted after the table is created.
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Once you have created a table, you can edit the table as a whole or edit cells individually. Creating a new
table automatically opens the Table Properties dialog to edit the entire table.

You can export a table from KiCad into a CSV file by right clicking a table or table cell and clicking Export
Table to CSV....

Editing a whole table

You can edit an entire table with the Table Properties dialog. There are several ways to open the Table
Properties dialog:

® (Create a new table. The Table Properties dialog opens automatically when the table is created.
® Select any cell in the table, right click, and select Edit Table (| ctrl  + E ).

¢ Select the entire table, right click, and select Properties... (| ). You can select the entire table with a drag
selection or by selecting a single cell, then right clicking and selecting Select Table.

® C(lick the Edit Table... button in the Table Cell Properties dialog.

_-;!; * Table Properties v oA X
Cell contents: External border Header border
Header 2 . .

Width: 0 mils  Color: |:|
Style: Solid '
Row lines Column lines
Width: 0 mils  Color: |:|
Style: Solid v
Column 1 Row 1 Column 2 Row 1
Column 1 Row 2 Column 2 Row 2
© Cancel + DK

This dialog lets you edit the properties of the entire table, including the text in each cell and the separators
between cells. To change the formatting of text in a cell, edit the properties of individual cells, instead of the

properties for the entire table.

The properties for a table can also be edited in the Properties Manager when the entire

NOTE table is selected.
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The left side of the dialog displays an editable grid of the entire table. You can edit the contents of any cell by
clicking on the cell in the grid. You can also edit the text in a cell by selecting the cell and using the Properties
Manager. If you have tabular content in a spreadsheet or other table, you can copy and paste that content
into the grid here.

Text in table cells supports the markup described in the text markup section

NOTE . . .
(superscripts, subscripts, strikethroughs, etc.).

The right side of the dialog contains formatting options for the table.

e The Locked checkbox controls whether or not the table is locked. Locked objects may not be
manipulated or moved, and cannot be selected unless the Locked Items option is enabled in the
Selection Filter panel.

¢ The External border and Header border checkboxes control whether there is a border drawn around
the entire table and the cells in the top row, respectively. When Header border is enabled, the border
below the cells in the top row is styled using these external border settings rather than the row/column
line settings. The line width of the header borders is controlled by the Width field. When set to 0, the line
width uses the default symbol line width configured in the Formatting panel of Schematic Setup. The
line color is controlled by the Color picker, and the line style can be set to solid, dashed, dotted, dash-dot,
or dash-dot-dot using the Style dropdown menu.

® The Row Lines and Column lines checkboxes enable horizontal lines between rows and vertical lines
between columns, respectively. These have the same formatting options as the external and header
borders.

Editing individual table cells

Instead of editing the properties of an entire table, you can also edit the properties of individual cells. This
modifies selected cells, but does not affect other cells. To open the Table Cell Properties dialog, double click
on a cell, or select a cell, right click, and choose Properties... (| E ). If you select multiple cells, the properties
dialog will act on all of them at once.

NOTE You can select multiple cells by clicking and dragging.

To select all cells in a row or column, select a cell in that row or column, right click, and
NOTE choose Select Row(s) or Select Column(s). You can select multiple rows or columns in
this way by starting with multiple cells selected.
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-;!':" # Table Cell Properties P

Cell contents:

Column 2 Row 1 Horizontal alignment:

Vertical alignment:

Font:  Default Font v

Size: 50 mils

Style: Bold Italic

Text color:

Background fill:

Cell margins: 37.5 mils
37.5 37.5

37.5

Edit Table... | Syntax help &) Cancel " OK

The left side of the dialog lets you edit the contents of the selected cell. The right side of the dialog contains
formatting options for the selected cell.

* Horizontal alignment and Vertical alignment control how text is positioned within the cell.

* The Font dropdown lets you select a font for the text. You can use any TTF font available on your system,
or the built-in KiCad stroke font.

e Sijze controls the size of the text in the cell.

e The Bold and Italic checkboxes bold and italicize the text, respectively. These are three-state
checkboxes, which can be set to off, on, or no change. No change is useful when multiple cells with
different bold/italic settings are being edited at the same time.

® The Text color and Background fill color pickers control the color of the text and the cell background,
respectively.

* The Cell margins texthoxes control the amount of spacing around the top, bottom, left, and right of the
text in the cell.

You can click the Edit Table... button to open the properties dialog for the entire table.

The properties for a table cell can also be edited in the Properties Manager when one or

NOTE
more table cells is selected.
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Editing table layout
The layout of a table (size and number of columns and rows) is initially set when you create a table, but you

can also edit the layout after creation.

To resize a row or column, select a cell in that row or column, then drag the handle on the right (to change
the column width) or the bottom (to change the row height) to the desired size.

To add rows or columns, select a cell next to where the new row or column should go, right click, then
choose Add Row Above, Add Row Below, Add Column Before, or Add Column After, as desired.

To delete rows or columns, select a cell in the row or column you want to delete, then right click and choose
Delete Row(s) or Delete Column(s). To delete multiple rows or columns, start with a selection that spans all
the rows or columns you want to delete.

You can merge multiple cells into a single cell by selecting all the cells you want to merge, right clicking, and
choosing Merge Cells. To unmerge them, select the merged cell, right click, and choose Unmerge Cells.

Graphic shapes

Graphic rectangles (|:|), circles (O), arcs ( (- ), and lines ( / ) can all be added using their respective
buttons in the right toolbar.

43, BENEN (R4 BEAWRE) AMESTER () NBMEWEERHITEE, B, BEEAEIEZEA
BURERF R EH RFRELCERL.
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@ @ Graphic Properties

Border Fill: None c
Width:| 0 mm Color: I:I I:I

Style: | emm—Solid | v

Set border width to 0 to use schematic's default line Clear colors to use Schematic Editor colors.
width.

SARKILEEIRIE 7 0, NERARIEERRNALEE, Z&FAITE <schematic-setup,FIEEIRE>> FICE, RELHYIE
EEHAUEREEE, BRAFKIERVNGCNZERAREIEINEFLAE, XAMUE RIFRE i,

5241, ERNESKBMERNLHIERIZE (0, 455, XEAAE) , TAAN T BRIk
sE (j:l_,_la/_,and j&)o shift + Space | BRI LEIER,

5 PCB fugk—1%, /| IRERIREFIRI,

Importing bitmap images

KiCad supports inserting images into the schematic. These are purely for reference during the design process
and play no electrical role.

To add a reference image, use the 8 button on the right toolbar and select the desired reference image file.

Click in the canvas to place the image.

Once the image has been added to the canvas, you can reposition it using the move tool ( » ) or by dragging
it in the canvas. You can scale it by dragging the editing handles at the corners of the image. The image is
scaled around its reference point; in other words, the reference point is the point in the image that always
stays in the same position in the canvas, no matter how the image is scaled. The reference point is shown as a
fifth editing handle. Initially it is at the center of the image, but you can reposition the reference point by
dragging it in the canvas.
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file:///src/build/src/eeschema/pcbnew/pcbnew.html#track-posture

_.,!;' + Image Properties oA X

Position %: 8100 mils

PositionY: 7750 mils

[{Icad

Scale: | 1

PPI: 300

Convert to Greyscale

& Cancel « DK

You can also reposition or scale the image in its properties dialog ( E ). Position and scale in this dialog are
relative to the center of the image, not its interactive reference point. You can also Convert to Greyscale if
you wish.

Importing vector graphics

You can add graphic shapes from an external vector graphics file by importing the file into KiCad. DXF and
SVG files are supported. To import the file, use File — Import - Graphics... (| ctrl + shift + F ),

You can also import a vector graphics file by dragging and dropping it onto the editing
canvas.

TIP

Imported vector graphics are part of the design like any other graphic shape. In other words, they have an
assigned board layer, they are included in fabrication outputs, and shapes on copper layers can make
electrical connections.
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_.;!;' + Import Vector Graphics File W X

File: | [ ]

Placement

(®) Interactive placement
At

Import Parameters

Import scale:

DXF Parameters
Default line width: 0 mils

Default units:

& Cancel w OK

The Import Vector Graphics File dialog has several options:

® File specifies the vector graphics file to import.

e If Interactive Placement is selected, you can place the graphics interactively in the canvas after
importing. If At is selected, the graphics will instead be placed at the specified coordinates.

¢ Import Scale sets the scale factor for the import.

® DXF defaultline width sets the line width for any items in a DXF file that do not specify a line width. It
has no effect when not importing DXF files.

* DXF default units sets the default unit for DXF files with unspecified units. It has no effect when not
importing DXF files.

HY BB 448 S A HIEE

Properties of text and graphics, including symbol fields, can be edited in bulk using the Edit Text and
Graphic Properties dialog (Edit - Edit Text and Graphic Properties...). The tool can also modify visual
properties of wires and buses.
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—-:!? ~ Edit Text and Graphic Properties S

Scope Filter Items
[_] Reference designators By field name:
Values
Other symboal fields By parent reference designator:
Wires & wire labels By parent symbol library ic:
Buses & bus labels By parent symbol type: Non-power symbols “
Global labels
Hierarchical labels By net:
Label fields
Selected items only

Sheet titles

Other sheet fields
Sheet pins
Sheet borders & backgrounds

Schematic text & graphics

SetTo

Font: —leave unchanged - v Text color:

Text size: ~leave unchanged - mils [~ Bold [ Ttalic
Orientation: = —leave unchanged - ~ | {labels oniy)

H Align: - leave unchanged - | (etds onty) = visible (fietds onty)
V Align: - leave unchanged - | (etds onty) == Show field name  (fieids oniy)
Line width:  —Ileave unchanged - mils Line color:

Line style: - leave unchanged - ~ Fill color:

Junction size: - leave unchanged - mils Junction color:

" Apply © Cancel + DK

SEEMfEEaR

Scope settings restrict the tool to editing only certain types of objects. If no scopes are selected, nothing will
be edited.

Filters restrict the tool to editing particular objects in the selected scope. Objects will only be modified if
they match all enabled and relevant filters (some filters do not apply to certain types of objects. For
example, symbol field filters do not apply to wires and are ignored for the purpose of changing wire
properties). If no filters are enabled, all objects in the selected scope will be modified. For filters with a text
box, wildcards are supported: * matches any number of any characters, including none, and ? matches any
single character.

e By field name filters to the specified symbol field, label field, or sheet field.
e By parent reference designator filters to fields in the symbol with the specified reference designator.
* By parent symbol library id filters to fields in symbols with the specified library identifier.

e By parent symbol type filters to fields in symbols of the selected type (power or non-power).
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* By net filters to wires and labels on the specified net.

¢ Only include selected items filters to the current selection.

A YRiERYRRE

BIDEHEAERE SR AL N RAR I IR ERE.

Drop-down lists and text boxes can be set to -- leave unchanged -- to preserve existing values.
Checkboxes can be checked or unchecked to enable or disable a change, but can also be toggled to a third
"leave unchanged" state. Color properties must be checked to change the value; a checkerboard swatch

indicates that the color will be inherited from the default value from the the schematic settings or net class

properties.

AILUERHINARBIEE FE XAXIN XEBME (A/L/E/T) « KN EERTF. XAHS. 2 (B
#UE) DU BRI BRI AT,

ALUERNEIFENSLEMSE &8, SR (X4, RE4n%) . G806, BEN BREE, URSLERN
SRR § SRS,

[REEE R A=

The drawing sheet’s title block is edited with the Page Settings tool (ID ). You can also open this tool by

double clicking anywhere on any part of the drawing sheet.
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You can set the date to today’s or any other date by pressing the left arrow button next to Issue Date. Note
that the date listed in the schematic title block is not automatically updated. It is only updated when changed
in this dialog.

A drawing sheet file can also be selected to replace the default drawing sheet. When choosing a drawing
sheet, you can enable the Embed File checkbox in the file browser to embed the drawing sheet in the
schematic instead of referencing an external file. This means the schematic will appear the same when it is
opened on another computer that does not have the drawing sheet file available at the same external file
path. For more information, see the embedded files documentation.

Comment 4
Comment 3
Comment 2
Comment 1
KICAD

Sheet: /

File: interf_u.sch

Title: UNIVERSAL INTERFACE =
Size: A3 | Date: Sun 22 Mar 2015 Rev: 2B
KiCad E.D.A. kicad (5.0.2)-1 1d: 1/1

T = T 2]

FRIZETIS (IEX/Y) SEmEH, theA &8 - SKEFREERS... FihkE.

Groups

Groups let you treat multiple objects as a single object for the purposes of moving or rotating them. Each
object in the group will maintain its position relative to the other objects in the group. When objects are
grouped, it is difficult to accidentally edit them or move them relative to the other members of the group.
Groups can have a name, which is displayed in the editing canvas when the group is selected.
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Group Name

CLKIN /EXTAL

XTAL

T [ 1M _}—o
R125

Y101
‘ ||:| ‘

8MHz

C106

10pF

C107/

10pF

N

N

Most types of objects in the Schematic Editor can be grouped: symbols, wires, labels, graphic items, and even
other groups. Groups can contain multiple different types of objects at once.

To add objects to a group, select them, then right click and choose Grouping — Group Items, or click the
:l:__'d button in the top toolbar. To remove all items from a group, select the group, right click, and choose

Grouping - Ungroup Items, or click the I‘EI button in the top toolbar.

Once objects have been added to a group, selecting any of the objects will select the group as a whole instead
of the constituent objects. To edit a specific object within a group, first select the group, the right click and
choose Enter Group. Double clicking on a group also enters the group. When a group has been entered,
objects within the group can be selected and edited individually without affecting the other objects in the
group. To leave the group and stop editing its members individually, right click and select Leave Group,
select an object outside the group, or use | Esc .
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There are several ways to modify which objects belong to a group. To remove objects from an existing
group, enter the group, then select the objects you want to remove, right click, and choose Grouping -
Remove Items. To add items to a group, first ungroup all the items from the group. This will leave the
group’s former members selected. Then add the new item to the selection and group the selection. Note that
without first ungrouping, this process would create a nested group: a new group containing the new item
and the entire original group, not just the items in the original group.

You can also add or remove objects from a group in the group’s properties dialog. To open a group’s
properties dialog, press E or right click and click Properties.... The properties dialog lists the objects
contained in the group. To add an additional object to the group, click the 4 button, then click on the
desired object in the editing canvas. The object you click on will be added to the group. To remove an object,
select it in the list, then click the j§ button.

_.,!; + Group Properties PO ¢
Group name: = Group Name

Library link:

Group members:

symbol #PWR0139 [GND]
symbol C106 [C]

Symbol C107 [C]

Symbol #PWR0140 [GND]
Symbol R125 [R]

Label '"CLKIN/EXTAL

Horizontal Wire, length 1250 mils
Vertical Wire, length 400 mils

+ (]
& Cancel « 0K

The Library link field is used for design blocks. It specifies the group’s linked design block name and library
in the format <library>:<block>. This field must be filled out correctly to link design block schematic
groups to the corresponding block in the board and in the design block library.

You can optionally transfer groups from the schematic to the PCB using the Update PCB from Schematic tool.
If the Group footprints based on symbol group option is enabled, footprints in the PCB will be grouped if
their linked symbols are grouped in the schematic.

Aligning objects

The align tool moves a selection of objects so that they are all aligned with a reference object. There are six
different alignments to choose from, depending on which part of the objects you wish to align. Objects can
be horizontally aligned by their left, center, or right edges, or they can be vertically aligned by their top,
center, or bottom edges. Objects are only moved in one dimension, so objects stay in the same horizontal
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position when aligned vertically, and vice versa. To align objects by a given edge, select the objects, then
right click and choose Align/Distribute - Align to Left (or another alignment as desired).

If the cursor is over an object in the selection, that object is used as the reference object. Otherwise, the
reference object is the object in the selection which is located furthest in the alignment direction, for
example the leftmost object when aligning by left edge, or the topmost object when aligning by top edge.
The topmost object is used when aligning by vertical center, and the leftmost when aligning by horizontal
center.

Before alignment

After alignment

In the example above, two circles are vertically aligned by their top edges, with the large circle as the
reference object. The first image shows them before alignment and the second image shows them after
alignment. In this case, the large circle is the topmost object before alignment, so it is chosen as the reference
object if the cursor is not over the other circle. After alignment, the top edges of the circles are at the same
position, but the horizontal positions of the circles are unchanged.
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Symbols, labels, and other objects with pin connections are always moved so that their
NOTE connection points remain on the grid, even if this results in imperfect alignment with the
other objects.

Schematic editing convenience functions

There are several convenience features in the Schematic Editor that make some common editing and
connection operations faster.

Pin helpers

You can quickly add wires, labels, or no-connection markers to a selection of pins using the Pin Helpers
tools in the right-click context menu. This can help you quickly break out unconnected pins from a symbol or
hierarchical sheet. By selecting Pin Helpers - Wire, the wire tool will begin drawing a wire from all
selected pins at once. If you select No Connect, no-connection markers will be added to the end of each
selected pin. And if you choose Net Label, Hierarchical Label, or Global Label, a label of the respective
type will be placed at the end of each selected pin. Each label’s name will be set to the corresponding pin
name. The new labels will remain selected, so you can easily move them away from the symbol using M or
6 , depending on whether you wish to maintain a wired connection between the pins and the labels.

Pin helpers require you to select individual pins, not their parent symbol or sheet. Symbol
pins cannot be individually selected if the clicking on a pin selects the symbol option is
enabled in the Editing Options pane of the Schematic Editor preferences. Therefore, this
option must be disabled to use the Pin Helper tools.

NOTE

UsB4D— |=CUSBAD- 3
USBLD+

USB5D— g? USB5D—
USB5D+ USB5D T

Converting between object types

Existing labels and text objects can be changed to another type of label or text by right clicking the object(s)
and selecting the target object type from the Change To submenu. The allowed types for source and target
objects are local labels, global labels, hierarchical labels, directive labels, text objects, and text boxes. The
value of the original object is preserved in the resulting object: when a text object is converted to alabel, the
label’s value (net name) will be the original text, and vice versa.

Swapping objects

You can swap the position of two selected objects using the Swap command ( Alt + s ; also available in the
right-click context menu). This works on many schematic items, including symbols, symbol fields, labels,
graphical items, and text. The first object is assigned the location and rotation of the second object, and vice
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versa. If there are more than two objects selected, the locations are cycled: the last object gets the position
of the first object, the first object gets the location of the second, and so on.

One possible use of the swap command is to exchange two units within a symbol, for
example the two amplifiers in a dual op-amp. You could also use swap with a selection of
labels to modify net assignments to symbol pins. These tasks, and other related
operations, can be quickly accomplished using the pin swap and gate swap functions,
which work similarly to the generic swap command but are focused on swapping labels,
pins, and gates.

TIP

Swapping pins and pin labels

Pin swapping exchanges the assigned nets between a selection of symbol pins, so that the net that was
assigned to one pin is moved to a different pin, and vice versa. For example, this could be used to swap the
connections between two GPIO pins on a microcontroller. The pins must be part of the same symbol, but
otherwise there are no restrictions on which pins can be used in a pin swap.

Pin swaps are unconstrained, which means that KiCad allows you to swap any pins. The tool does not check
that the swapped pins are equivalent.

WARNING  Itisup to youto ensure that the new pin connections are valid after a pin swap.

There are two forms of pin swapping in the Schematic Editor.

¢ Swap the labels connected to each pin by selecting the pins, right clicking, and choosing Swap Pin Labels.

* Swap the pins, leaving the connected wires/labels in the same place but changing the locations of the pins
themselves, by selecting the pins, right clicking, and choosing Swap Pins. This modifies the pin locations
in the symbol itself (this modifies the schematic’s copy of the symbol but does not affect the library

symbol).

Because the Swap Pins tool modifies symbols in the schematic, it is not available
unless the Allow unconstrained pin swaps option is enabled in the Editing Options
page of the Schematic Editor preferences. If this option is not enabled, pin labels can
be swapped, but pins themselves cannot.

NOTE

Both forms of pin swapping result in the nets being exchanged between the selected pins. If there are more
than two objects selected, the locations are cycled: the last object gets the position of the first object, the
first object gets the location of the second, and so on.

Gate (unit) swaps

Gate swaps exchange the connections between two or more units ("gates") of the same multi-unit symbol. All
of the nets attached to one symbol unit’s pins are exchanged with the corresponding nets from another unit
of the same symbol. For example, this could be used to swap between two opamp units in the same package,
or two resistors in a resistor array. In this context, gate refers to to a symbol unit.

Gate swaps are unconstrained, which means that KiCad allows you to swap any units. The tool does not
check that the swapped units are equivalent.

You can perform gate swaps in two ways.
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Swap the units themselves by selecting the units, right clicking, and choosing Swap ( Alt + s ). In this
case, the symbol units exchange places, but the surrounding connections are not changed. Use this option

when you don’t want to disturb the schematic connections surrounding each symbol unit.

Swapping units in this way is equivalent to manually changing the unit for each unit

NOTE

you wish to swap. Another fast way to swap symbol units is to right click a single unit

and choose another unit from the Symbol Unit submenu. If the new unit was already
placed, KiCad will give you the option to swap the units.

e Swap the labels on each unit, while keeping the symbol units themselves in the same place, by selecting
the units, right clicking, and choosing Swap Unit Labels. This can only be used when each pin of the
symbol unit is connected to a single net label and nothing else. If the schematic connections to the pins

are not merely net labels, use the other option instead. This function can also only be used on units that

are part of the same symbol and have the same number of pins.

REEZE

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
configuration, net class setup, and schematic text variable setup.

To open Schematic Setup, use File —. Schematic Setup... or press the _'h button in the top toolbar.

[REBEIET
3=

~ General
Annotation
Field Name Templates
BOM Presets

<

Electrical Rules
Violation Severity
Pin Conflicts Map

Project

<

MNet Classes
Bus Alias Definitions

Text Variables

<

Schematic Data
Embedded Files

Schematic Setup

Text
Default text size: 50

Overbar offset ratio: 123
Label offset ratio: 15

Global label margin ratio: = 37.5

Symbols
Default line width: 6

Pin symbol size: 25

Connections

Junction dot size:  Default

Hop-over size: None

Connection grid: = 50

Import Settings from Another Project...

BIVEERE SRS, XA 7%, BENSEHAMNIRE,

mils

mils

mils

mils

Inter-sheet References
Show inter-sheet references

Dashed Lines
Dash length: 12

Gap length: | 3
Dash and dat lengths are ratios of the line width.

Operating-point Overlay

significant digits (voltages): 3 - +

Range (voltages): Auto A

Significant digits (currents): = 3 - 4+

Range (currents): Auto W
& Cancel v 0K
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Symbol unit notation sets how each unit of a multi-unit symbol is referred to in its reference designator. By
default, a different letter for each unit is appended to the reference designator with no separator, for
example U1B for the second unit of symbol U1, but this can be changed. Numbers can be used instead of
letters, and various separators can be used between the symbol designator and the unit identifier ( ., -, _,
or none).

Default text size sets the default text height used by the text, text box, and label tools. Overbar offset ratio
controls the vertical spacing between text and an overbar ( ~{} ) over that text, as a ratio of the text height.
Label offset ratio controls the vertical spacing between a local label’s text and the attached wire, relative to
the label’s text size. This also affects the spacing between symbol pins and their pin number. Global label
margin ratio defines the size of the box around a global label, relative to the global label’s text size.
Increasing the margin may be useful to avoid overlapping text with overbars (~{}) or letters with
descenders, but this may cause closely packed global labels to overlap with each other.

Default line width sets the default line width for symbol graphics, if the symbol does not override the
default line width. Pin symbol size scales symbol pin graphic style annotations, such as the bubble on an
inverted pin.

Hop-over size sets the size of wire hop-overs, which are optionally drawn when one wire crosses another
wire without connecting. By default the size is set to None, which means hop-overs are not drawn.

Junction dot size sets the schematic’s default wire junction dot size. The default size can be overridden by
editing an individual junction dot’s properties. Connection width specifies the grid size used for the
Symbol pin or wire end off connection grid ERC check. Schematics typically use a 50 mil grid for electrical
connections, so this should usually remain set at 50 mils.

The Operating Point Overlay settings configure how operating point simulation annotations are displayed
on the schematic canvas. The significant digits settings control the number of significant digits printed on
voltage and current overlays. The range settings control the units used to display voltage and current
measurements.

Show inter-sheet references enables or disables the display of inter-sheet references, which are a list of
page numbers next to a global labels that link to other places in the schematic where the same global label
appears. Show own page reference controls whether the current page is included in the list of page
numbers. Standard and abbreviated determine whether to display the complete list of page numbers or
only the first and last page numbers. The prefix and suffix fields add optional characters before and after
the list of page numbers. In the image of an inter-sheet reference below, a prefix and suffix of [ and ],
respectively, have been added.

CLOCK—RB6 > [2.3]
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Annotation options

—.l.’? # Schematic Setup oo K
~ General Units
Formatting

Symbol unit notation: A

Field Name Templates
BOM Presets Order

<

Electrical Rules (® sort symbols by X position /4
Violation Severi e

Y Sort symbols by Y position =
Pin Conflicts Map

Y Projedt Numbering
Net Classes
Bus Alias Definitions (®) Use first free number after: 0
Text Variables First free after sheet number X 100
“ Schematic Data

First free after sheet number X 1000

Embedced Files Allow reference reuse

Default Import Settings from Another Project... © Cancel " DK

The Annotation panel contains settings for how symbols are annotated.

Symbol unit notation sets how each unit of a multi-unit symbol is referred to in its reference designator. By
default, a different letter for each unit is appended to the reference designator with no separator, for
example U1B for the second unit of symbol U1, but this can be changed. Numbers can be used instead of
letters, and various separators can be used between the symbol designator and the unit identifier ( ., -,
or none).

—H

The Order and Numbering sections control how symbols are automatically annotated.

o LEMRRMZTRISHN, BIISRE WfF REHTIE, BRXRNY UESF.

¢ The Numbering option sets the starting number for new reference designators. This can be the lowest
available number, or a number based on the sheet number. When Allow reference reuse is enabled,
reference designators can be automatically assigned as long as they are not currently used by another
symbol. When disabled, a reference designator can never be used again once it has been assigned to a
symbol, even if it is not currently in use.
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_-é; * *Schematic Setup oo K
V' General Project Field Name Templates

Formatting Name Visible URL

Annotation

Manufacturer 0O 0

BOM Presets parwtocwreren . [ee
~ Electrical Rules

Violation Severity

Pin Conflicts Map
~ Project

Net Classes

Bus Alias Definitions

Text Variables

~ Schematic Data
Embedded Files

+ Ty (W

Resetto Defaults | Import Settings from Another Project... © Cancel « 0K
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BOM presets

-1:‘ b4 Schematic Setup T
V' General Bill of Materials Presets
Formatting Name
Annotation ]
all fields

Field Name Templates
~ Electrical Rules

Violation Severity

Pin Conflicts Map
~ Project

Net Classes —
Bus Alias Definitions .
Text Variables Bill of Materials Formatting Presets
~ Schematic Data

Embedded Files

Name

Resetto Defaults | Import Settings from Another Project... © Cancel « 0K

BOM presets are saved configurations for the Symbol Fields Table and BOM export tool. There are two
types of presets. BOM presets configure which fields are displayed in the symbol fields table, which order
they are displayed in, and how they are used to group symbols. These fields are also directly used in the BOM
output. BOM formatting presets configure the output BOM file format, including which separator

characters are used to separate fields. Both types of presets are created in the Symbol Fields Table, but can
are listed and can be deleted here.

ERC iE#7 ™= SR A2 At
FE BN miRk )L SEE N Y O 2L BV ERCSHEIRS PR, ZEIHRAE.
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neset

*

General
Formatting
Annotation
Field Name Templates
BOM Presets
Electrical Rules
Pin Conflicts Map
Project
Net Classes
Bus Alias Definitions
Text Variables
Schematic Data
Embedded Files

to Defaults

Schematic Setup

Connections
Pin not connected:

Input pin not driven by any Output pins:

Input Power pin not driven by any Output Power pins:

A pinwith a “no connection” flag is connected:
Unconnected "no connection” flag:
Label not connected:

Label connected to only one pin:

Global label only appears once in the schematic:

Local and global labels have same name:
Wires not connected to anything:

Bus Entry needed:

Symbol pin or wire end off connection grid:
Four connection points are joined together:
Label connects more than one wire:

Unconnected wire endpoint:

Conflicts

Duplicate reference designators:

Units of same symbol have different values:

Import Settings from Another Project...

Liahs IBhERRA— T NS~ £ 55X,

*

Reset Pin Conflicts Map to Defaults

b g

General
Formatting
Annotation
Field Name Templates
BOM Presets
Electrical Rules
Violation Severity
Project
Net Classes
Bus Alias Definitions
Text Variables
Schematic Data
Embedded Files

schematic Setup

(®) Error
(®) Error
(®) Error
Error
Error
(®) Error
Error
Error
Error
(®) Error
(®) Error
Error
Error
Error

Error

(®) Error

(®) Error

Input Pin
| Output Pin
InputPin @ |  Bidirectional Pin
outputPin M @ | Tristate pin
Bidirectional pin [l 18 B | Ppassive Pin
Tristate Pin [ A B B | Feepin
passive Pin [l [ 1 @ B | Unspecified Pin
freerin @ H BB B | Power Input Pin
Unspecified Pin £ £ & £ & W A | power output Pin
powerInputin W A B W 4 B | Open Collector
poweroutputfin (@ A O MW A B O | Open Emitter
opencollector OB A BB ABOD |
openemitter O A A BB ABDOBN

Import Settings from Another Project...

XLEEMRTE [ERC - BRi&, ERC =] hEFEI¥MANIRRE,

77

Warning
Warning
Warning
(® Warning
(®) Warning
Warning
(®) Warning
Warning
(®) Warning
Warning
Warning
(®) Warning
Warning
(®) Warning

(®) Warning

Warning

Warning

© Cancel

© Cancel

Ignore
Ignore
Ignore
Ignore
Ignore
Ignore
Ignore
(®) Ignore
Ignore
Ignore
Ignore
Ignore
(®) Ignore
Ignore

Ignore

Ignore

Ignore

" OK
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_-J; * *Schematic Setup oA X
' General Netclasses
Formatting Name Wire Thickness  Bus Thickness Color Line Style
. L]
Field Name Templates
BOM Presets 250hm-diff_SFI 6 mils 12 mils o 50
~ Electrical Rules 850hm-diff_ DP 6 mils 12 mils s Solid
Violation severity 900hm-diff CSI 6 mils 12 mils — 50
Pin Conflicts Map ] ] ] )
) 250hm-diff_PCIE 6 mils 12 mils o S0id
~ Project
Net Classes 4T [] Set color to transparent to use KiCad default color.
Bus Alias Definitions
Text Variables Netclass Assignments
~ Schematic Data Pattern Net Class Nets matching '+3v3":
/GND* Power
+ W
Resetto Defaults | Import Settings from Another Project... @ Cancel « DK

The Net Classes panel allows you to manage net classes for the project and assign nets to net classes with
patterns. Managing net classes in this panel is equivalent to managing them in the Board Setup dialog. Nets
can also be assigned to net classes in the schematic using graphical assignments with net class directives or
net labels.

Pattern-based net class assigment is explained in more detail in the net classes section.

B BIBHITE X

-?:" # Schematic Setup P
~ General Bus Definitions Members of 'CAM_CTRL'
Formatting Alias Net or Nested Bus Name
Annotation
. CSIA_PEN
Field Name Templates
BOM Presets CAN CSIB_PEN
~ Electrical Rules CsI CSIA_FLG
Violation Severity DP CSIB FLG
Pin Conflicts Map
) GPIO VSYNC_CAMO
~ Project
Net Classes HDMI VSYNC_CAM1
Bus Alias Definitions 12C VSYNC_CAMZ
Text Variables 125 VSYNC_CAM3
Sch tic Dat.
~ Schematic Data M2 E
Embedded Files
PCle
RGMIIL
+ . +| (&
Resetto Defaults | Import Settings from Another Project... @ Cancel « OK
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-.!.'? # *Schematic Setup oo K
v General Variable Name Text Substitution
e esen o |
Annotation

Field Name Templates
BOM Presets
~ Electrical Rules
Violation Severity
Pin Conflicts Map
v Project
Net Classes
Bus Alias Definitions

Text Variables

v Schematic Data
Embedded Files

+| (W

Resetfo Defaults | Import Settings from Another Project... © Cancel " DK

Text variables can be created in the Text Variables section. KiCad will substitute the variable name with the
text string assigned to the variable. This substitution happens anywhere the variable name is used inside the
variable replacement syntax of ${VARIABLENAME} .

For example, you could create a variable named VERSION and set the text substitution to 1.0.Now, in any
text object in the schematic, you can enter ${VERSION} and KiCad will display this as 1.0.If you change the
value to 2.0, every text object that includes ${VERSION} will be updated automatically. You can also mix
regular text and variables. For example, you can create a text object with the text Version: ${VERSION}
which will be displayed as Version: 1.0.

NAZENALE BRIRIREFEIE, XALZERNETEN ;| TREEFERTEENTEEBRERFEERPH
A, R

EE—ENBERANALE,

Embedding files

External files can be embedded within a schematic. Embedding a file stores a copy of the file inside the
schematic file. The design can then refer to the embedded copy of the file instead of the external file, which
makes the project more portable as it doesn’t rely on an external file. Fonts, datasheets, drawing sheets,
SPICE models, and footprint 3D models can be embedded and used within KiCad. Other arbitrary files can
also be embedded to store them in the project for later export, but they are not used by any KiCad
functionality. Files embedded in a schematic necessarily increase the schematic’s file size, although files are
compressed before being embedded to minimize the space required.
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-.c.’? # *Schematic Setup S

~ General Filename Embedded Reference

Formatting README.md | kicad-embed://README. md

Annotation _
i sn74hc00.pdf  kicad-embed://sn74hc00.pdf
Field Name Templates

BOM Presets

~ Electrical Rules
Violation Severity
Pin Conflicts Map

~  Project
Net Classes
Bus Alias Definitions
Text Variables

~  Schematic Data

Embedded Files

] (] Embed fonts EXpOrt...

Import Settings from Another Project... @© Cancel " OK

Embedded files are managed in the Embedded Files section of Schematic Setup. All files embedded in a
schematic are shown here. To embed a file inside a schematic, click the g button and select the file. The file
is then embedded inside the schematic and is listed in the embedded files list along with its embedded
reference. The embedded reference is a unique identifier for the embedded file that begins with kicad-
embed: // . You can use the embedded reference elsewhere in the Schematic Editor to refer to the embedded
file as if it were an external file path. You can copy the embedded reference by right clicking and selecting
Copy Embedded Reference. To remove an embedded file, click the g button. Any remaining links to the
removed file will become invalid.

Datasheets, SPICE models, and drawing sheets can be embedded directly using the file
browser when you add them to a symbol (datasheets and SPICE models) or to a schematic

NOTE (drawing sheets) by enabling the Embed Files option in the file browser. This is a single-
step shortcut for adding the files in Schematic Setup and then referring to them by their
embedded reference; the result is the same.

To embed any fonts used in a schematic, check the Embed fonts checkbox. All fonts used in the schematic
will be embedded, so text using that font can be edited on any computer regardless of whether the font file
is installed.

You can also embed files in a symbol. Such files will be available within the symbol, but not within the larger
schematic or in other symbols. Files embedded in a symbol are deduplicated when the symbol is added to a
schematic: if a file is embedded in a symbol, and multiple instances of that symbol are added to the
schematic, only one copy of the file will be embedded, and all of the symbol instances will refer to the same
embedded file.

As an example, to embed a datasheet in a project and use it within several symbols, you could embed the
datasheet using the schematic setup dialog, copy the internal reference, and paste the internal reference into
the datasheet field of each symbol that uses that datasheet. Each symbol would then have a portable
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reference to the embedded datasheet. Alternatively, you could embed the datasheet within the library
symbol. In this case, each symbol will already have the datasheet embedded when the symbol is added to a
schematic. A more convenient way to achieve the same thing, however, is to open the symbol’s properties
dialog, browse for a datasheet file, and enable the Embed File option in the file browser. Again, this could be
done for a symbol in the schematic or for a symbol in the source symbol library.

Files can also be embedded in boards.

Importing settings

You can import some or all of the schematic setup from an existing schematic. This allows you to choose a
schematic to use as a template and select which settings to import.

-.;ZE' b g Import Settings W K
Import from: =
Import:

Formatting preferences
Annotation preferences
Field name templates
BOM presets

BOM format presets
Violation severities

Pin conflict map

Net classes

Bus alias definitions

Text variables

Select All @ Cancel | Import Settings

To import settings, click the Import Settings from Another Project... button at the bottom of the Schematic
Setup dialog and then choose the .kicad_sch file you want to import from. Select which settings you want
to import and the current settings will be overwritten with the values from the chosen schematic.

The settings that are available to import are:

* Formatting preferences
* Annotation preferences
* FERAIMENR

e BOM presets

e BOM format presets

e Violation severities
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Pin conflict map

Opening legacy schematics

Modern versions of KiCad can always open projects created in older versions of KiCad. However, schematics
created in some older versions of KiCad have special considerations that must be observed when opening

them in order to prevent any data loss.

Opening KiCad 5.0 and 5.1 schematics

Modern versions of KiCad can open schematics created in versions prior to KiCad 6.0, but the cache library
file ( <projectname>-cache.lib) must be present to load the schematic correctly.

Since version 6.0, KiCad stores all symbols used in a project in the schematic. This means that you can open a
schematic made in KiCad 6.0 or later on any computer, even if the libraries used in the project are not
installed or have changed. Modern KiCad schematic files use the .kicad_sch extension.

Prior to version 6.0, KiCad did not store symbols in the schematic. Instead, KiCad stored references to the
symbols and their libraries. It also stored a copy of every symbol used by the project in a separate cache
library file ( <projectname>-cache.lib). As long as the cache library was included with the project, the
project could be distributed without the system library files, because KiCad could load any needed symbols
from the cache library as a fallback if the libraries referenced in the schematic were missing. Legacy KiCad

schematic files use the .sch extension.

When you open a legacy schematic, KiCad will look in the cache library to find all of the symbols used in the
schematic in the cache library. When you save the legacy schematic, KiCad will save it as a new file in the
modern schematic format ( .kicad_sch), with the necessary symbols embedded in the schematic itself. The
original legacy schematic and the cache library will remain, unmodified, but they are no longer necessary
once the schematic has been saved in the modern format.

Projects created in KiCad prior to version 6.0 must have a cache library. If the cache
library is missing, the schematic will lose symbol information if the system symbol
libraries are modified, reorganized, moved, or deleted. The libraries included with legacy
versions of KiCad are substantially different than the modern KiCad libraries, so in
practice KiCad will almost always fail to open legacy projects unless the cache library is
present.

NOTE

When you open a legacy schematic, KiCad may display the Project Rescue Helper dialog. This means that
one or more symbols in the cache library do not match the corresponding symbol in the external library. The
dialog helps you "rescue"” symbols from the cache library into your schematic, if desired. You can also open
the rescue dialog at any time using Tools - Rescue Symbols.... The cache library file must be present in
order to use the rescue tool.
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Q o Project Rescue Helper

This schematic was made using older symbol libraries which may break the schematic. Some symbols may need to be
linked to a different symbol name. Some symbols may need to be “rescued” (copied and renamed) into a new library. The
following changes are recommended to update the project.

Symbols to update:

Accept Symbol Name Action Taken

kit-dev-coldfi...schlib:DIODE Rescue modified symbol kit-dev-...t-dev-coldfire-xilinx_5213_schlib

Instances of this symbol (3 items):

Reference Value
D7 1N4004
D1 BAT54
D3 BAT54
Cached Symbol: Library Symbol:

D

ive Pag¢ jve

re—xilinx_521 DIODE

Never Show Again Skip Symbol Rescue Rescue Symbols

The rescue dialog lists all symbols that don’t match between the cache library and the external symbol
library. The discrepancy can be because:

* the cached symbol or the library symbol has been modified, so the two symbols no longer match, or

¢ the cached symbol does not have a corresponding symbol in the symbol library, because the symbol or
library was moved, renamed, deleted, or is not present on the current computer.

For each symbol in the list, selecting the symbol displays the reference designator and value for each
instance of the symbol, and shows a visual preview of the symbol. If a corresponding symbol exists in the
system symbol library, the dialog shows both copies of the symbol for comparison. If the symbol only exists
in the cache library, the dialog only shows the cached symbol.

In this example, the project originally used a diode with the cathode facing left, but the library now contains
one with the cathode facing right. This change would break the design, so it would be important to use the
cached symbol as the original designer intended.
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Pressing Rescue Symbols here will cause the selected symbols from the cache library to be saved into a
special rescue library ( <projectname>-rescue.kicad_sym). The corresponding symbols in the schematic
will be updated to use the newly rescued symbols. Any unselected symbols will not be rescued, but their
symbol linkage can be updated in the schematic later.

Alternatively, pressing Skip Symbol Rescue will exit the dialog without rescuing any symbols. KiCad will use
the versions of the symbols found in the external libraries. You can run the rescue function again with Tools
- Rescue Symbols..., or manually edit symbol linkage in the symbol’s properties.

If you would prefer not to see this dialog, you can press Never Show Again. This has the same effect as
pressing Skip Symbol Rescue for the current schematic and all future schematics.

If a symbol in a legacy schematic cannot be found in either the cache library or the external library, KiCad
cannot rescue that symbol. A placeholder symbol is inserted into the schematic in its place, as shown below.

You can attempt to remap these orphaned symbols using the Change Symbols or Edit Symbol Library
Links dialogs, but either option may require manual corrections to the schematic. These tools are explained
in more detail in the Updating and exchanging symbols section.

+3.3V

sl

2

o WL Ro 1=

BATOL

RST_SW1

LUl SW_PUSH
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Opening pre-5.0 schematics

Modern versions of KiCad can open schematics created in versions prior to KiCad 5.0, but you will need to go
through a symbol remapping process to open the schematic without losing symbol information.

Since version 5.0, KiCad schematics refer to specific symbols using both the symbol and library name. Even if
multiple libraries each contain a symbol with the same name, the designer’s intended symbol is
unambiguously specified.

Prior to version 5.0, KiCad schematics stored only the symbol name, not the library name. Symbols in the
schematic were indirectly mapped back to the original library by searching through the project’s library list
for a matching symbol. When you open a pre-5.0 schematic, KiCad will attempt to automatically "remap" the
symbols so that each bare symbol name is replaced with a fully-specified symbol library and symbol name
pair. The original schematics will be backed up in a rescue-backup folder.

You can skip the automatic remapping, but you will need to remap the symbols yourself using the Change
Symbols dialog. You can also re-run the Remap Symbols tool using Tools — Remap Legacy Library

Symbols....

—.JE' ~ Remap Symbols oo X
This schematic currently uses the project symbol library list look up method Remap Symbols
for loading library symbols. KiCad will attempt to map the existing symbaols
to use the new symbol library table. Remapping will change some project Close

files and schematics may not be compatible with older versions of KiCad. All
files that are changed will be backed up to the "rescue-backup” folder in the

Output Messages

Show: All (v Errors o [v| Warnings o [w| Actions (v Infos Save...
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Multiple sheets and hierarchical schematics

Schematics can contain multiple sheets, which can be arranged and connected to each other in several ways.
Schematic sheets are organized in a hierarchy, with some sheets organized at the top level of the hierarchy
("top-level sheets"), and others organized as subsheets of top-level sheets or other subsheets ("hierarchical
sheets"). Hierarchical sheets are drawn inside another sheet and are organized under that sheet in the
schematic hierarchy. Hierarchical sheets can be included in a hierarchy multiple times, if desired.

Before KiCad 10.0, all multi-sheet schematics in KiCad were hierarchical. Schematics could
only have a single top-level sheet, and all other sheets were created as subsheets of the
root sheet or other subsheets. Beginning in KiCad 10.0, schematics can have multiple top-
level sheets.

NOTE

Creating a multi-sheet schematic starts from the first sheet. The process is to create a new sheet, either as a
top-level sheet or a hierarchical sheet, then draw the circuit in the subsheet and make the necessary
electrical connections between sheets. Connections can be made between nets in different sheets using
global labels. For hierarchical sheets, you can also make connections from a subsheet to the parent sheet
using hierarchical labels and hierarchical sheet pins.

Carefully considering the best way to organize sheets in a schematic, including whether to draw the
schematic hierarchically, improves schematic legibility and reduces repetitive drawing.

Adding top-level sheets to a design

The most basic way to add new sheets to a design in KiCad is to add new top-level sheets. This puts new
sheets at the same level of the hierarchy as the existing root sheet, creating a flat schematic where sheets are
at the same level rather than nested. Unlike hierarchical subsheets, top-level sheets are not subsheets and
are not displayed as sheet symbols in another sheet. You cannot make hierarchical connections between top-
level sheets; net connections between top-level sheets can only be made using global labels and global
power symbols. Each top-level sheet is saved as a separate .kicad_sch file.

Schematic Hierarchy 3]
L ]Root (page 1)
second page (page 2)
third page (page 3)

To create a new top-level sheet, right click in the Schematic Hierarchy panel and choose New Top-Level
Sheet (if the Schematic Hierarchy panel is not shown, you can show it with View . Panels - Hierarchy
Navigator). After choosing a sheet name for the new sheet, the sheet is added to the hierarchy. You can
choose a new page number for the sheet by right clicking it in the hierarchy and choosing Edit Page Number
or rename the sheet by right clicking and choosing Rename.

Adding hierarchical subsheets to a design

Another way to add additional sheets to a design is using hierarchical subsheets. Subsheets are drawn as a
sheet symbol inside of another sheet. The new subsheet is placed beneath the parent sheet in the sheet
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hierarchy. A net in a sheet can be connected to a subsheet, and vice versa, through a hierarchical sheet pin at
the parent sheet level and a matching hierarchical label in the subsheet. Like top-level sheets, each new
hierarchical subsheet is saved as a separate .kicad_sch file.

Schematic Hierarchy [#]

o multichannel_mixer (page 1)

CH1 (page 2)
CH2 (page 3)
CH3 (page 4)
CH4 (page 3)

When you add a hierarchical subsheet, you can either create a new sheet or reuse an existing sheet. By
reusing an existing sheet, you can use the sheet multiple times in a design. The existing sheet file is used for
each instantiation; no new sheet file is created when it is reused. Any edits to the contents of one
hierarchical sheet instantiation also affect the other instantiations. The only thing that varies between
instantiations of a hierarchical sheet are the reference designators of the symbols in the sheet, which are
unique between instantiations.

REEXARMAEZ TIERERE, UATETERENZITER, A, NEEABELER
B8, UKAREHLZEANTEFNSEMTENXG, REIGXHFHH,

NOTE
You can add a hierarchical subsheet to a design with the Add Hierarchical Sheet tool (' s | hotkey, or the @a
button in the right toolbar). Launch the tool, then click twice in the canvas to draw the upper left and lower
right corners of the subsheet symbol (you can also click and drag). Make the sheet outline large enough to fit
the hierarchical pins you will add later.

Untitled Sheet

File: untitled.kicad_sch

REERMEHEENHIR, FRTEAREERNWINA .
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_2; * Sheet Properties oo X
Fields

Name Value Show Show Name HAlign WV Align Italic Bold

Sheetfile xilinx.kicad_sch I:\:/] Left Top

+ T4 []

Attributes Style

Page number: | 2 Border Fill

Width: | 0 mils  Color: Color:
Exclude from simulation

Exclude from bill of materials
Exclude from board

Do not populate

Hierarchical path: kit-dev-coldfire-xilinx_5213/xilinx S Cancel " OK

The sheet name must be unique, as it is used in the full net name for any nets in the subsheet. For example, a
net with the local label net1 in the sheet sheet1 would have a full net name of /sheet1/net1. The sheet
name is also used to refer to the sheet in various places in the GUI, including the title block and the hierarchy
navigator. The sheet name can also be changed in the hierarchy navigator.

Sheetfile [RIZE S HEEITRIRFMNFMIFIEE S+, RIZEARIRSEZEAIUEENHENH, BEREEN
FREENMHMREFEIERRTR, FHERENEE, SHETIRENBIE,

BT hETEENRIEEEEARN] AR, —TREEXGAIUE—TIERERZ R ; REERLHIRIREREE
RERRHESEANE—R, (ERSEAITRRUEARIEERS RREE LA H,

The sheet’s page number is configurable here. The page number is displayed in the sheet title block and the
hierarchy navigator, and sheets are sorted by page number in the hierarchy navigator and when printing or
plotting. The sheet number can also be changed in the hierarchy navigator or for the current page with Edit
- Edit Sheet Page Number....

Other attributes for sheets are Exclude from simulation, Exclude from bill of materials, Exclude from
board, and Do not populate. When any of these attributes are set for a sheet, they are inherited by all
symbols in that sheet, as if they were set on the symbols themselves.

EENTERENA A, HREE RERRFNERNAREE, HREE N ERER 2518 EEKRRIL R
BEREE. IRKEREANE, MZER—THEINWER, HERMETENRIAE.

REEENIHEREEXFR, AUDFIER + M W LERNARER, @ESEFe(M BRE, ALIERERE
B EERTETER, FEAELER AT E MERNEEMERFERFVIE T,

BTEE-TIEAHER ¢ RER, IEBLOREENENSFERE BE..., FILFER 70 TERT R EE,

Once a new sheet has been added, you can open it to draw a circuit in it as you would in any other schematic
sheet. You can also drag and drop a selection of existing circuit elements onto the child sheet symbol, which
moves the selection into the child sheet.

[REBE X (8 S

(RAIUEE NERFEEIRERE, HATENEF LR ZAREE, MNRFREEH#A—TEXCHNFREE,
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Alternatively, you can jump to any sheet with the hierarchy navigator. To open the hierarchy navigator, click
the E button in the left toolbar. The hierarchy navigator docks at the left of the screen. Each sheet in the
design is displayed as an item in the tree. Clicking a sheet name opens that sheet in the editing canvas. You
can also use the hierarchy navigator to rename or renumber a sheet by right clicking on the sheet name and
selecting Edit page number or Rename.

Schematic Hierarchy [
.
- buspci.sch (page 2)
graphic (page 3)
ESVIDEO-RVE (page 4)
pal-ntsc.sch (page 5)
RAMS (page 6)
muxdata (page 7)
modul (page 8)

[REEME 2 B SE S

[RIBE < BB SERRET FE#TH, EKiCad , A/LMIGE, SMEEAENEETE,

* Local labels only make connections within a sheet. Therefore local labels cannot be used to connect
between sheets. Local labels are added with the _A_button.

® Global labels make connections anywhere in a schematic, regardless of sheet. Therefore global labels
can be used to make connections between sheets whether the sheets are top-level or hierarchical. Global
labels are added with the [A)- button.

e Hierarchical labels in a hierarchical subsheet connect to hierarchical sheet pins accessible in the
parent sheet. Hierarchical designs rely on hierarchical labels and pins to make connections between
parent sheets and child sheets. You can think of sheet pins as defining the interface for a subsheet;
hierarchical labels within the child sheet connect to corresponding sheet pins which are visible in the
parent sheet. Hierarchical labels are added inside a child sheet using the A{- button.

NOTE NRER—TFIEEDIE, FerEERNE, BEREERMTIREIHRERE,

NOTE PR RE B A MEA N BRER/IRE, AN LIEREIRIEE EREM PHHEMITS,

BRIREES | B
After placing hierarchical labels within a subsheet, matching hierarchical sheet pins can be added to the
subsheet symbol in the parent sheet. You can then make connections to the hierarchical pins with wires,

labels, and buses. Hierarchical sheet pins in a subsheet symbol are connected to the matching hierarchical
labels in the subsheet itself.
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muxdata
X_DATA
: X_DIN o
=K X_CLK TVR[0..7] +—Tvetes
X_DONE TVG[0..7
=it ——laX_DONE TVG[0..7] A—TvBte-s
= X_PROG- TVB[0..7] ¢
IR EAD—D CLKCDA VRAM0..31] op—RatL 0.3 ]
DB cikeaD
2803 ppepo.31]
o REN= b ACCES_RAM-
. = DATA_WR
ACQLON Lo o
- 2NEZOUT 1 csyNe-ouT
U= oo
CLAMP

File: muxdata.kicad_sch

For every hierarchical label in the subsheet, add the corresponding hierarchical pin onto the sheet symbol
by clicking the @ button in the right toolbar, then clicking on the sheet symbol. A sheet pin for the first
unmatched hierarchical label will be attached to the cursor, where it can be placed anywhere along the
border of the sheet symbol. Clicking again with the tool will continue to add additional sheet pins until all of
the hierarchical labels in the subsheet have a matching sheet pin on the sheet symbol. Sheet pins can also be
imported by selecting Place Sheet Pin in a sheet symbol’s right-click context menu.

(TR ATERIEE D1E 5 | R M EE R 4miE D1E S IRV, @ N ERIEEDIES (), SGERTIES IBIFHERR
e e, REBATRIEEDIES IHFHER BE... RITFX TIHERE,

-.;!E' ~ Sheet Pin Properties oA X
MName: | RDCDA. ‘ W
Syntax help
Shape Formatting
(®) Input Font: Default Font v | B |/ |
Output
o . Text size: | &0 mils Color:
Bidirectional
Tri-state
Passive
& Cancel " 0K
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The sheet pin’s name can be edited in the textbox or by selecting from the dropdown list of hierarchical
labels in the subsheet. A sheet pin’s name has to match the corresponding hierarchical label in the subsheet,
so if you change a pin name you must change the label name as well.

Shape changes the shape of the sheet pin, and has no electrical effect. It can be set to Input, Output,
Bidirectional, Tri-state, or Passive. The pin’s font, text size, color, and emphasis (bold or italic) can also be
changed.

Syncing sheet pins

Another way to manage the connections between hierarchical labels and sheet pins is to use the Sync Sheet
Pins tool. Launch this tool using the &% button in the right toolbar or with Sync Sheet Pins in a sheet

symbol’s right click context menu.

:;!;' * Synchronize sheet pins and hierarchical labels oo K

Wbouspcisch  Fagraphic +.ESVIDEO-RVE  [palntsc.sch [RAMS Bmuxdata M modul

graphic graphic.kicad_sch
Name Shape
Name Shape Mame Shape

[E-a¢ ACCES_RAM- Output
[£>DQ[0..15] Bidirectional DQ[0..15] Tri-State
[Erae ACQ_ON Output

o [DroADR2.6]  Output
[£>2¢-BE-[0..3] Output
[E>A¢ BLANK- Output
[Era¢ BPCLK Input
[E-A¢-BT812_RD- Output
[Er4¢-BT812_WR- Output
[£rA¢ CADCLK Output

[£>-A¢ CASD- Output

[EA¢- CAST- Output

Add Hierarchical Labels Add Sheet Pins [Era CAS2- Output

[E-A¢- CAS3- Output

Delete Sheet Pins Delete Hierarchical Labels [E>A¢ CDACLK Output
Changes made in this dialog occur immediately, use Undo in each affected document to undo them Close

This dialog shows the hierarchical labels and hierarchical sheet pins for each hierarchical sheet. If the tool
was launched from the context menu of a sheet symbol, only one tab will be available, with the labels and
sheet pins for that specific sheet. If the tool was started globally, i.e. with the &% button or with Place -
Sync Sheet Pins, a tab will be shown for each hierarchical sheet. If a sheet was selected in the editing canvas
when the tool was launched, the dialog will open to that sheet’s tab.

The icon in each tab indicates whether the hierarchical sheet pins on the sheet symbol are correctly matched
with the hierarchical labels inside the sheet. If the tab has a 4 icon, then there is a hierarchical label in the
sheet without a matching sheet pin, or a sheet pin without a corresponding hierarchical label, or both. If the
tab has a [} icon, then the hierarchical labels and hierarchical sheet pins are matched up correctly. Sheet pins
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and labels are considered matching if they have the same name and the same graphic shape (input, output,
bidirectional, tri-state, or passive).

The column on the left lists sheet pins for the current sheet that do not have a corresponding hierarchical
label in the sheet. The middle column lists hierarchical labels in the current sheet that do not have a
corresponding hierarchical sheet pin on the sheet symbol. The right column lists pairs of matching sheet pins
and hierarchical labels. The name of each pin or label is shown along with its graphic shape.

If you click the Add Hierarchical Labels button, new hierarchical labels corresponding to the selected
sheet pins will be created for you to place sequentially in the sheet. The selected sheet pins are then
removed from the left column and added to to the right column for matching sheet pins and labels. Clicking
Delete Sheet Pins will delete the selected sheet pins from the sheet symbol.

If you click the Add Sheet Pins button, new sheet pins corresponding to the selected hierarchical labels will
be created for you to place on the sheet symbol. The hierarchical labels are then removed from the middle
column and added to the right column for matching sheet pins and labels. Clicking Delete Hierarchical
Labels will delete the selected hierarchical labels from inside the sheet.

Clicking the a¢- button will match the selected sheet pin and hierarchical label by renaming the sheet pin to
match the hierarchical label’s name. Clicking the [£> button will do the opposite, matching the selected sheet
pin and hierarchical label by renaming the label to match the sheet pin.

Clicking the 4= button will unmatch a matched pair, moving both the sheet pin and the hierarchical label
back to their respective unmatched columns. The unmatched sheet pin and hierarchical label can then be
edited or rematched as desired.

Any changes made in the Sync Sheet Pins dialog are applied immediately, before the dialog is closed. To
cancel a change made in the Sync Sheet Pins dialog, use Undo.

Multipage and hierarchical design examples

Multipage schematics in KiCad can be arranged in several ways. Which schematic organization is most
appropriate depends on the design.

A design that conceptually contains nested blocks lends itself well to a hierarchical organization, especially if
some of the blocks are repeated, because each block can be represented as a hierarchical subsheet. On the
other hand, designs that conceptually don’t contain a hierarchy might be better represented using top-level
sheets. You can also both strategies in the same schematic, using multiple top-level sheets while also using
hierarchical subsheets.

Some examples of different schematic organizations are shown below.

Flat schematics

Flat schematics contain multiple top-level sheets; each top-level sheet follows the previous sheet, and all
top-level sheets are at the same level of the hierarchy. None of the top-level sheets are nested under another
sheet.

In the example below there are three top-level sheets, each with a name and a page number. They are not
hierarchically nested, so hierarchical connections with hierarchical labels and sheet pins are impossible. Any
net connections between sheets must be made with global labels (and global power symbols).
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Schematic Hierarchy [
oot e
second page (page 2)
third page (page 3)

BRREE
An example of a hierarchical design is the video demo project included with KiCad. The root sheet contains
seven unique subsheets, each with hierarchical labels and sheet pins linking the sheets to each other in the

root sheet. Each of the seven subsheets is used once; none are reused (see the next section for an example of
reusing subsheets). Two of the subsheet symbols are shown below.

pol-ntse.sch

no[o.. rr PC_D[0..7] TVR[O..7] TWR[O..7]
TY5 RET— CrPC_A[DLA] TVE[O7] TWGE[D..
[+ RESET— TVB[0..7] TWBE|[D..7
'—R'E'n—m—l} GREEN_IN -
= L+ REC_IN
= b 1812 WR- HOLPAL- o] _FO_FAL=_
VO PAL-
WO_PAL- 3
.&D JE_PAL—
Flle: pal-ntac klcad_seh
RAMS

WRAM-
e TVRAM[D..31] ol—TVRAM[D.31]

= [+ CASD—
Saes—— 1+ CALL-
CASZ—
[oF i Pem— C»CAS2—

D CASS -

R'“S':': [ RAGD—

= CrRAGL -
RASZ_ [+ RAS2—
FiL— | RAS3-
BREE— D RASH-
Sa=g— 1+ RAGE—
RASG= D iac-
——— > RAST -

i el Cr MAA[D..10]

Flle: rama.klcad_sch

The subsheets are drawn as sheet symbols in the root sheet, meaning they are placed under the root sheet in
the schematic hierarchy.
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Schematic Hierarchy [
.
- buspci.sch (page 2)
graphic (page 3)
ESVIDEO-RVE (page 4)
pal-ntsc.sch (page 5)
RAMS (page 6)
muxdata (page 7)
modul (page 8)

Reusing hierarchical subsheets

The multichannel demo project is an example of using a subsheet multiple times. The root sheet contains
four subsheet symbols, which both refer to the same sheet file ( channel_strip.kicad_sch). This allows the
design to include four copies of the same audio mixer channel circuit. Although the four sheet symbols all
refer to the same filename, the sheet names are unique ( CH1, CH2, CH3, and CH4 ). Inside each subsheet the
circuits are identical except for the reference designators, which as always are unique. The subsheets each
have a single hierarchical label/pin connection to the root sheet, which contains the summing amplifier
circuit that combines the output of each channel.

CH1
ouT
File: channel_strip.kicad_sch
CHZ2
OUTH———e——
File: channel_strip.kicad_sch
CH3
OUTC—————
File: channel_strip.kicad_sch
CH4
ouT

File: channel_strip.kicad_sch

The subsheets are drawn as sheet symbols in the root sheet, meaning they are placed under the root sheet in
the schematic hierarchy.
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bgm ] multichannel_mixer (page 1)

e @ CH1 (page 2)
-------- ® CH2 (page 3)
-------- ) CH3 (page 4)
-4 CH4 (page 5)
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== O I v E=HE(F)

[ £=FItE&(D) =i
L EgxhSim)

[ | E=REEw

[ ML E(E)

[ E=mETHFEP)

[ E=mESIHEFERSIN)

[ EE==mEm(s)

[ etmEREEIRIm(0)

ERTIER/ITER:

Match case: Selects whether the search is case-sensitive.

Whole words only: When selected, the search will only match the search term with complete words in
the schematic. When unselected, the search will match if the search term is part of a larger word in the
schematic.

Regular Expression: When selected, regular expressions can be used in the search terms.
Search pin names and numbers: Selects whether the search should apply to pin names and numbers.

Search net names: Selects whether the search should apply to net names (labels, symbol pins, sheet pins,
and bus members).

Include hidden fields: Selects whether the search should apply only to visible fields or if it should
include hidden symbol fields.

Search the current sheet only: Selects whether the search should be limited to the current schematic
sheet.

Search the current selection only: Selects whether the search should be limited to the current
selection.

EE—TEHNERIE, AJLMEINEHIE= LK &E BAECE. X TIERIFRSERTIEMER, EXAUA
NI AERHAER ) TR BRI ACHYS AN
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-;!E' b 4 Find and Replace e M

Search for: — Find

Replace with: anlace
Match case Whole words only Regular Expression o A
Search pin names and numbers Search net names Close

Include hidden fields
Search the current sheet only
Search the current selection only

Replace matches in reference designators

Show search panel (Ctri+G)

The Find and Replace tool has the same options as the Find tool, with one addition:

¢ Replace matches in reference designators: When selected, reference designators will be modified if
they contain matching text. Otherwise reference designators will not be affected.

Search panel

The search panel is a docked panel that lists information about symbols, text, labels, and groups from the
schematic. Show or hide the search panel with View —. Panels - Search or use the ctr1 + ¢ shortcut.

Search ®

Q ci a s
Symbols Power Text Labels Groups
Reference | value Footprint Page X Y Excl. Sim | Excl. BOM | Excl. Board DNP Library Link Library Description
101 100nF Capacitor_SMD:C_0805_2012Metric 1 13300 mils 1250 mils kit-dev-coldfire-xilinx_5213:C
c102 1nF Capacitor_SMD:C_0805_2012Metric 1 6750 mils 1650 mils kit-dev-coldfire-xilinx_5213:C
103 100nF Capacitor_SMD:C_0805_2012Metric 1 7100 mils 1650 mils kit-dev-coldfire-xilinx_5213:C
C104 100nF Capacitor_SMD:C_0805_2012Metric 1 13300 mils 2050 mils kit-dev-coldfire-xilinx_5213:C
105 nF Capacitor_SMD:C_0805_2012Metric 1 1900 mils 3300 mils kit-dev-coldfire-xilinx_5213:C
C106 10pF Capacitor_SMD:C_0805_2012Metric 1 1900 mils 8850 mils kit-dev-coldfire-xilinx_5213:C
107 10pF Capacitor_SMD:C_0805_2012Metric 1 1100 mils 8900 mils kit-dev-coldfire-xilinx_5213:C
1

108 10uF kit-dev-coldfire:SM1206POL 2600 mils 10250 mils kit-dev-coldfirexilinx_5213:CP

You can optionally filter the list based on a search string. When no filter is used, all items in the design are
listed in the corresponding tab. Items from the entire schematic are listed, not just items in the current
sheet. Items are filtered based on their properties:

* Symbols and power symbols are filtered by the contents of their fields. You can select whether to search
hidden fields by enabling the Search Hidden Fields option in the £¥ menu. Symbols are also filtered by
their metadata (library link, description, and keywords) if Search Metadata is enabled in the £& menu.

* Text (text and textboxes) is filtered by the text content.
* Labels are filtered by their netnames.

® Groups are filtered by the group name.

You can sort the filtered results in ascending or descending order of the value in a particular column by
clicking on that column header.
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The displayed information depends on the item type:

e All items list their name and/or value, page number, and X/Y location in the sheet as applicable.

* Symbols additionally list their reference designator, footprint, attributes (Exclude from Simulation,
Exclude from BOM, Exclude from Board, and Do Not Populate), library link (library name and symbol
name), and description.

e Power symbols additionally list their reference designator.

* Text and labels additionally list their type, e.g. textbox or hierarchical.

When you click an item in the search panel, the schematic editor switches to the item’s schematic sheet, and
the item is selected in the editing canvas. Depending on what is configured in the £ menu, the schematic

editor will also pan and/or zoom to the selected item in the editing canvas. Double-clicking an item in the
search panel opens its properties dialog.

LR =58

TREE YRR, BRNEAIMAEREBEFAEEMNUESRET. MEaRERTUEREERIEBESTECE,
WEILAEE ARXENSZTE PCB fRiBgs P a =AML EEE (WTX) » YMEERERNEENR, 550
MRGUARNEERT. BHABRT, XMEEEMNIE, EnlE "RFISE" WEIENEE S H TS,

AMETRTEALTIEEANESRETRMETE ('LJ—.l_) 2RETME, AN, SMEHIRERE (0 ) RAllE
SRERYGIR FHIMLE,

AIMERAERRMSESRRE (RER - ) IEREEFHZAXMEAMNESRETTERERMEZRME, "
IMERT, & MALIBMRMKERER, EUIRRE, UE &N - REARKEER - REEN HYHER.

Net navigator

The net navigator is a docked panel that shows the location of every occurrence of a highlighted net in a
schematic. Show or hide the net navigator with View -, Panels . Net Navigator.
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MNet Mavigator (%]
Q, Filter nets o
v JQSPI_CLK

v

Label 'QSPI_CLK' at 10650 mils, 5900 mils

Label'QSPI_CLK' at 12550 mils, 6750 mils

Label 'QSPI_CLK' at 15700 mils, 8350 mils

Sheet 'inout_user' pin 'QSPI_SCLK'

Sheet 'ilinx' pin 'QSPI_SCLK'

Symbol'U102' pin '"18' (QSPI_CLK/EZPCK/SCL/RTS1/PQS2)
~  finout_user

Hierarchical label 'QSPI_SCLK' at 12250 mils, 2500 mils

Label 'QSPI_SCLK at 7650 mils, 8750 mils

Symbol 'MCU_PORT201' pin '21' (P21)

Symbol 'PULUPEN201" pin"1'(1)
~ fxilinx

Hierarchical label 'QSPI_SCLK' at 1300 mils, 2600 mils

Label "{IL_SPI_CLK' at 2150 mils, 2600 mils

Label "KIL_SPI_CLK' at 6100 mils, 3700 mils

Symbol 'U301' pin '48' (M11)

LEERETREERN—TMEN, ZMEEREENETRNE TUEEHREMNESMERTIIL, SZM&ER
MIFFEIRE. R155 N TIERS IBESY . S THIRBERREETERTHF, 85— THRRAIERES
mHRERZINR,

When no net is highlighted, the net navigator displays this information for all nets in the schematic.

NOTE The net navigator displays highlighted nets, not selected nets.

You can filter the displayed nets by typing part of a net name in the Filter nets textbox. If Wildcard Search
is enabled in the ¢ menu, you can use wildcards in the filter string: * matches any characters, and ?
matches any single character. If Regex Search is enabled instead, you can use regular expressions.

With the net navigator open and a net highlighted, you can quickly select various items on that net (net
labels, sheet pins, and symbol pins) by selecting one of the items on the highlighted net in the schematic
canvas and pressing Tab / shift + Tab to cycle through the net items. Pressing Ttab selects the next item on
the net, while shift + Tab selects the previous item.
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MPCB LR EEM

KiCad 717 FIEEN] PCB R IEFHITRAZXERM, BIUVMFARRZERRIZIERM,

Selection cross-probing allows you to select a symbol or pin in the schematic to select the corresponding
footprint or pad in the PCB (if one exists) and vice-versa. By default, cross-probing will result in the display
centering on the cross-probed item and zooming to fit. You can disable the centering and zooming behavior,
or disable selection cross-probing entirely, in the Display Options section of the Preferences dialog. Even
when selection cross-probing is disabled, you can manually cross-probe from the schematic to the PCB by
right-clicking an object and selecting Select on PCB, or from the PCB to the schematic by right-clicking an
object and choosing Select — Select on Schematic.

Highlight cross-probing allows you to highlight a net in the schematic and PCB at the same time. If the
option "Highlight cross-probed nets" is enabled in the Display Options section of the Preferences dialog,
highlighting a net or bus in the schematic editor will cause the corresponding net or nets to be highlighted in
the PCB editor, and vice versa.

Electrical rules checking

The Electrical Rules Checker (ERC) tool checks for certain errors in your schematic, such as unconnected
pins, unconnected hierarchical symbols, shorted outputs or other illegal connections, etc. ERC violations are
reported as errors or warnings depending on the severity of the issue detected.

ERC does not detect all errors, but it can detect many common issues and oversights. All detected issues
should be checked and addressed before proceeding. The quality of the ERC is directly related to the care
taken in declaring electrical pin properties during symbol creation. If symbols are designed incorrectly, ERC
will not report accurate information.

ERC AT Rt TRER T RA2H o) B4AH R BT ERC IRARB .
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1= 5T

i =35 el BT eS|

Any warnings or errors are reported in the Violations tab, and markers for each violation are placed in the
schematic so that they point to the relevant part of the schematic. Warnings are indicated by yellow arrows,
and errors have red arrows. Excluded violations are shown as green arrows. A list of the ignored tests are
shown in the Ignored Tests tab. A report file in plain text format can be created after running DRC using the
Save... button.

Selecting a violation in the ERC window jumps to the selected violation marker in the
schematic, according to the settings in the £ menu.

NOTE
Certain types of violations have contextual actions in the context menu. For example, unannotated symbol
violations have an action to run the annotation tool on the violating items. For schematic vs. library symbol
mismatch violations, there is an action to run the Compare Symbol with Library tool and another action to
update the symbol from the library. These actions can help to quickly fix or identify the reason for a
particular violation.

The numbers at the bottom of the window show the number of errors, warnings, and exclusions. Each type
of violation can be filtered from the list using the respective checkboxes. Clicking Delete Marker will clear

101



the selected violation until ERC is run again, while clicking Delete All Markers will clear all violations until
the next ERC run.

AIFEIHEER AR REEMNTH, URBRENRNEEEEE !

¢ Exclude this violation: ignores this particular violation, but does not affect any other violations. You
can un-exclude a violation by right clicking the excluded violation and selecting Remove exclusion for
this violation.

¢ Exclude with comment...: the same as Exclude this violation, but prompts for a comment explaining
the reason for the exclusion. When excluded violations are unhidden (using the Exclusions checkbox),
exclusion comments are shown with the corresponding excluded violation. To edit an existing exclusion
comment or add a comment to an existing exclusion, right click an excluded violation and select Edit
exclusion comment....

* Change severity: changes a type of violation from warning to error, or error to warning. This affects all
violations of a given type.

¢ Ignore all: ignores all violations of a given type. This test will now appear in the Ignored Tests tab rather
than the Violations tab. You can un-ignore the test again by right clicking the test in the Ignored Tests
tab, or in the Violation Severity panel in Schematic Setup.

e Edit violation severities...: opens the Violation Severity panel in Schematic Setup, for editing the
severities of all DRC violation types.

{RBAIUA ME - PERARIC BEFRATEIRIC, A B8 e ETHBE—EIFE (iR, BEEFEHR) -

Excluded and ignored violations are remembered between runs of the design rule checker. Excluded
violations are hidden unless the Exclusions checkbox is enabled. Ignored violations are not shown, but
there is a list of ignored tests in the Ignored Tests tab.

ERC fl-+

U1A
THLS00

1
3
2

U1iB
THLS00

%]
i

ELENEES, B=THR.

* MTMLAERT—E (AAMLIesk).
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Per-net ERC markers

Some violations are reported only once per net. For example, the "Input Power pin not driven by any Output
Power pins" error technically applies to each Input Power pin on an un-driven net, but only one marker is
shown per net. This is to avoid producing a large number of markers for a single root cause. In this case,
exactly where the marker is placed in the schematic is arbitrary and does not necessarily indicate the ideal
location for fixing the issue.

All errors for a given net will be reported when the Show all errors option is enabled in

NOTE
the £& menu.

In the example below, there are four un-driven Input Power pins (one per power symbol), but only two ERC
markers. Adding two PWR_FLAG symbols, one to each un-driven net, will clear the errors. The "correct"
location for the PWR_FLAG symbol depends on the schematic and may not be near the particular power
symbol where the marker was placed, or even in the same schematic sheet.

o .oy R

Violations (2) Ignored Tests (4)

w Error: Input Power pin not driven by any Output Power pins

R1 R2 Symbaol #PWR01 Pin 1 [Power input, Line]
R R w Error: Input Power pin not driven by any Output Power pins
Symbol #PWROZ Pin 1 [Power input, Line]

GND GND

EERE | BRI SRR S

ST ERIGIFRAR, TERIRSIBI_E IR "t A B IRS [ BIRBUE A i B RE B3R a0 FIEHRERE MY, REERE]
BMSIF EAIERRIRRS 4, XMERE EEERIT SRR M EHRIRIC Jo IR H R TR IR,
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For example, in the below schematic, VCC and GND are connected to a connector with passive pins, so the

Input Power pins of U1 are not considered driven by a power source.

VCC

14

vCC

|_L

J1 2

GND

GND

U1E
74LS00

Violations (2) Ignored Tests (3)

~w Error: Input Power pin not driven by any Output Power pins

Symbol #PWRO9 Pin 1 [Power input, Line]
+ Error: Input Power pin not driven by any Output Power pins
Symbol #PWRO02 Pin 1 [Power input, Line]

Show: [ aAll Errors o Warnings o

Delete Marker Delete All Markers

To avoid this warning, connect the net to PWR_FLAG symbol on such a power net as shown in the following

example. The PWR_FLAG symbol is found in the power symbol library. Alternatively, connect any Output
Power pin to the net; PWR_FLAG is simply a symbol with a single Output Power pin.
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VCC

14

P

=

R_FLAG

VCC

U1E

= 74LS00

N |

C04 30

PW

LAG

GND

A4
GND

Ground nets often need a PWR_FLAG to be manually added, even when power rails do not, because voltage
regulators have outputs declared as Output Power, but their ground pins are typically marked as Power
Inputs. Therefore grounds are not considered driven by these voltage regulators. This is so multiple
regulators can share a common ground without errors caused by two Output Power pins being connected
together.

Power nets do not "jump" across components, so, components like passive inline filtering elements may
need a PWR_FLAG on their downstream side to indicate that the net is still connected to a power source.

In the below schematic, although there is a PWR_FLAG on the nets connected to the connectors ( VCC_IN and

GND_IN),a PWR_FLAG is also needed to mark each of VCC and GND as power nets, because the filter FL1 has
only Passive pins.
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vee
PWR_FLAG A

e ‘

e
-
PWR_FLAG
= FL1 Pt
VCC_IN ? 1 4 S
—2GND_IN : 23 741500
™
=
PWR_FLAG W
[\.
PWR_FLAG oND

This would be the case also if the VCC_IN and GND_IN nets were connected to a symbol with Output Power
pins. In fact, in this schematic, the PWR_FLAG symbols are on VCC_IN and GND_IN are not required, as there
are no Input Power pins on those nets.

KT IR AR RINVERESER, B2 PWR_FLAG 014,

ERC Ec B
[RIEENZ B B ENY @ik RS B 2R U] ERC MRS iR, EEHRIE,
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_?; £ Schematic Setup v oA
v General Connections
Formatting Pin not connected: (®) Error Warning Ignaore
Annotation . . - = :
) Input pin not driven by any Output pins: (&) Error Warning Ignore
Field Name Templates i i ] . i
- .
BOM Presets Input Power pin not driven by any Output Power pins: (®) Error y Warning Ignore
« Electrical Rules A pinwith a “no connection” flag is connected: Error (®) Warning Ignore
Violation Severity Unconnected "no connection” flag: Error (®) Warning Ignare
Pin Conflicts Map Label not connected: (®) Error Warning Ignore
~ Project Label connected to only one pin: Error (®) Warning Ignare
Net Classes Global label only appears once in the schematic: Error Warning (®) Ignore
Bus Allas Definitions Local and global labels have same name: Error (®) Warning Ignare
Text Variables . . = :
] Wires not connected to anything: (&) Error Warning Ignore
~  Schematic Data . . ;
. Bus Entry needed: (&) Error Warnin Ignore
Embedded Files y - B g g
Symbol pin or wire end off connection grid: Error (®) warning Ignare
Four connection points are joined together: Error Warning (®) Ignore
Label connects more than one wire: Error (®) Warning Ignaore
Unconnected wire endpoint: Error (®) Warning Ignare
Conflicts
Duplicate reference designators: (®) Error Warning Ignare
Units of same symbol have different values: (®) Error Warning Ignore
Resetto Defaults | Import Settings from Another Project... @© Cancel " OK

[FIEEREPHY 5 | BIFZRIREA EAR D IFRECEEZAMN, R L AN5 | I SR E X IR E SR SE
o BlEN, FOAERT, S—THhsIHSA—Tihbs BhERN, SEHR,

.-

Schematic Setup

General Input Pin
Formatting | output Pin
Annotation tnputPin M | Bidirectional Pin
Field Name Templates outputpin B @ | Tristate Pin
Bidirectional pin [l 18 B | Ppassive Pin
BOM Presets . . a
_ Tristate Pin [ A B B | Feepin
v Electrical Rules passve Pin [l B @0 @ B | ynspecified Pin
Violation Severity frefin B BB B [ Power Input Pin
Unspecified Pin 4 £ £ & & B A | power Output Pin
v Project Power Input Pin aEBLiEBAD |  Open Collector
Net Classes power outputPin [l @ 4 @ B B 4 B O | openemitter
Bus Alias Definitions Opencollecor OB A BB AEBOMW |
Text Variables openemitter IO A A BB ABDOBN

v Schematic Data
Embedded Files

Reset Pin Conflicts Map to Defaults = Import Settings from Another Project... © Cancel « 0K

AILGET R T AEPE RV IR KNS N, EEARSFHERDEA: B
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Connections ERC checks

These ERC checks look for issues with wire and label connections in the schematic.

Violation

Pin not connected

Input pin not driven by any
Output pins

Input Power pin not driven
by any Output Power pins

A pin with a "no connection”
flag is connected

Unconnected "no connection”
flag

Label not connected

Label connected to only one
pin

Global label only appears
once in the schematic

1P

This violation occurs when a symbol pin is not
connected to a net, unless the pin has a no-connect
flag or has electrical type Unconnected.

This violation occurs when a symbol pin with
electrical type Input is not connected to a driving
pin. Driving pins are pins with the type output,
bidirectional, tristate, power output, or passive
pins.

This violation occurs when a symbol pin with
electrical type Input Power is not connected to an
Output Power pin. A common cause of this
violation is described above.

The violation occurs when a symbol pin with a no
connection flag is connected to a net.

This violation occurs when a No connection flag is
not connected to a pin or label.

This violation occurs when a global, hierarchical,
local, or directive label is not connected to a pin or
another label.

This violation occurs when a label is connected to a
net with fewer than two symbol pins on it. This
indicates the label isn’t being used to connect
anything, as it it is only connected to a single
symbol pin.

This violation occurs when a global label only
appears once in the schematic, meaning that the
label is not forming any global connections. This
violation is ignored by default to allow users to use
global labels to label nets, even if the net does not
connect anywhere else.

Default Severity

THiR

4

I
jifis

Ignore
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Violation

Local and global labels have
the same name

Wires not connected to
anything

Bus Entry needed

Symbol pin or wire end off
connection grid

Four connection points are
joined together

Duplicate pins with different
nets

Label connects more than
one wire

Unconnected wire endpoint

Conflicts ERC checks

ik

This violation occurs when a local label has the
same name as a global label. If these labels are on
separate sheets, they will not connect, although
they may have been intended to connect. Note that
while a local label and a global label with the same
name won’t connect if they are on different sheets,
they will connect if they are on the same sheet.

This violation occurs when a wire is not connected
to any pin or label.

This violation only applies to projects imported
from EAGLE projects. It indicates places where the
importer was unable to automatically add bus
entries to the imported schematic, so you must add
them by hand.

This violation occurs when a symbol pin or wire
end is not aligned to the connection grid. Symbol
pins and wire ends need to be aligned to the grid in
order to connect to each other. The grid used for
this check is defined by the connection grid
setting in Schematic Setup - Formatting -
Connection grid.

This violation occurs when wires join in a four-way
(cross) junction. Such junctions are sometimes
considered harmful because it can be unclear if all
four wires are intended to be joined or if two wires
were intended to cross without a junction.

This violation occurs when two pins in the same
symbol have the same pin number but are
connected to different nets. Symbol pins do not
need to be uniquely numbered within a symbol,
but all pins with the same pin number need to be
connected to the same net. This violation is always
an error.

This violation occurs when a label anchor connects
to two wires (where two wires cross without
connecting). In this situation is not possible to
determine which net the label should connect to.

This violation occurs when a wire endpoint is not
connected to anything.

These ERC checks look for conflicting information in symbols, sheets, and buses.
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Violation

Different footprint assigned
in another unit of the symbol

Different net assigned to a
shared pin in another unit of
the symbol

Duplicate sheet names within
a given sheet

Mismatch between
hierarchical labels and sheet
pins

More than one name given
given to this bus or net

Conflict between bus alias
definitions across schematic
sheets

Buses are graphically
connected but share no bus
members

i

This violation occurs when units of a single symbol
have different assigned footprints.

This violation occurs when a pin that is shared
between multiple units of a symbol is not
connected to the same net in each unit.

This violation occurs when two hierarchical sheets
in the same parent sheet have the same name.

This violation occurs when a hierarchical label
does not have a corresponding hierarchical sheet
pin in the parent sheet, or a hierarchical sheet pin
does not have a corresponding hierarchical label in
the child sheet.

This violation occurs when a net has multiple
labels attached. Nets can only have a single name,
so if multiple labels are attached to a net, one name
will be selected and used as the canonical name.

This violation occurs when a bus alias has different
members in different sheets. If the same bus alias
name is used in multiple sheets, the members of
the alias must be the same for each sheet.

This violation occurs when buses that are
graphically connected do not have bus members in
common.

Default Severity

i

4

[
it

0

<Hr
1|
s

0

oHr
m
)
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Violation

Invalid connection between
bus and net items

Net is graphically connected
to a bus but not a bus
member

Ground pin not connected to
ground net

ik

This violation occurs when a bus is connected to a
net item, such as a wire, a label referring to a single
net, or a sheet pin referring to a single net. Labels
and sheet pins can only be connected to buses if
they refer to buses rather than individual signals.

This violation occurs when a net is connected to a
bus with a bus entry but the net is not a member of
that bus.

This violation occurs when a power input or power
output pin with a name containing "GND" is
connected to a net with a name that doesn’t contain
"GND", but another power pin in the same symbol
is connected to a "GND" net. This indicates that the
GND pin is likely misconnected. The comparison is
case-insensitive, so "GND", "gnd", and any other
combination of uppercase and lowercase letters
are all considered GND pins/nets.

Miscellaneous ERC checks

These ERC checks look for other miscellaneous issues in the schematic.

Violation

Pin name resembles stacked
pin

Field name has leading or
trailing whitespace

Symbol is not annotated

Unresolved text variable

Undefined netclass

SPICE model issue
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This violation occurs when a symbol’s pin number
resembles a stacked pin range but is malformed or
invalid, and therefore the pin is not treated as a
stacked pin.

This violation occurs when a symbol or sheet field
starts or ends wth whitespace. Leading or trailing
whitespace isn’t necessarily a problem, but it can
be undesired and hard to notice.

This violation occurs when a symbol is not
annotated with a unique reference designator.

This violation occurs when a text variable
(${variable_name} ) is used without being defined
in Schematic Setup.

This violation occurs when a netclass is assigned
graphically (i.e. in the Netclass field of alabel or
directive label) but isn’t defined in Schematic
Setup.

This violation occurs when a SPICE model has a
syntax error or other problem.

Default Severity

tHix
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Default Severity

NI
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Violation

Labels are similar
(lower/upper case difference
only)

Power pins are similar
(lower/upper case difference
only)

Power pin and label are
similar (lower/upper case
difference only)

Library symbol issue

Symbol doesn’t match copy in
library

ik

This violation occurs when two labels are similar
and differ only by the case of some letters. This
may be a typo causing two labels to be
disconnected when they are intended to be
connected.

This violation occurs when the net names driven
by two global power pins are similar and differ
only by the case of some letters. This may be a typo
causing two global power pins to be disconnected
when they are intended to be connected.

This violation occurs when a label and the net
name driven by a global power pin are similar and
differ only by the case of some letters. This may be
a typo causing two global power pins to be
disconnected when they are intended to be
connected.

This violation occurs when one of several symbol
library issues is detected:

o The symbol library for a symbol is not included
and enabled in the library table

e A symbol in the schematic does not exist in its
symbol library

This violation occurs when a symbol in the
schematic is different than the library version of
the symbol.

You can compare between the schematic and
library versions of the symbol using the Compare
Symbol with Library tool, which is available by
right clicking the violation in the ERC window. If
desired, you can update the schematic symbol to
match the library symbol.

Default Severity

[
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Violation ik Default Severity

Symbol has units that are not ~ This violation occurs when a unit from a multi-unit %%
placed symbol is not placed in the schematic. Unplaced

units will not be connected to anything.
Symbol has input pins that This violation occurs when a multi-unit symbol has %%
are not placed units with input pins that are not placed, so those

input pins will not be connected to anything.
Symbol has bidirectional pins = This violation occurs when a multi-unit symbolhas Z%&

that are not placed units with bidirectional pins that are not placed, so
those input pins will not be connected to anything.

0

Symbol has power input pins  This violation occurs when a multi-unit symbol has iz
that are not placed units with power input pins that are not placed, so
those input pins will not be connected to anything.

Conflict problem between This violation occurs when a connection between From Pin Conflicts
pins pins is not allowed per the allowed connections in Map
the Pin Conflicts Map.

User-definable ERC violations

You can manually trigger schematic ERC warnings or errors using special text variables. These items will
appear as errors or warnings when ERC runs. This can be useful to flag items for later followup or review.

To cause an ERC violation, use the text variable ${ERC_ERROR <violation name>} or ${ERC_WARNING
<violation name>} depending on whether an error or warning is desired. You can place this in a text item,
text box, or field, including symbol fields, sheet fields, and label fields. When ERC runs, this will generate a
ERC violation with the given violation name. These text variables resolve to an empty string in the
schematic, and any text after the braces is included in the ERC violation’s description. The text variable must
be placed at the start of the text object in order to trigger a violation.

For example, a text item containing ${ERC_ERROR TODO}Calculate resistor value will appear in the board
as just the text "Calculate resistor value", and will generate an ERC error named "TODO" with "Calculate
resistor value" in the description.

ERC &34

An ERC report file can be generated and saved by clicking the Save... button in the ERC dialog. The file
extension for ERC report filesis .rpt.

ERC reports can also be generated by the kicad-cli tool in either text ( .rpt) format or

NOTE JSON.

113


file:///src/build/src/eeschema/cli/cli.html#schematic

pay ESE

fEXf PCB #1142 Al, BEAF—THEERAERKRR CRTAEREE, HEEX TYETAENRER E/Ih
LR BIRYIE RS,

BURSMAETHE, ENESHSRY, BSMIEINE, FURPEBEESENNE,
KiCad 242 7 /LR ECESEM755% -

. RISE

o KBBMIIFIE

o WETHEE

. ERERHSHIREN
o HEHEIS

TERTEMIREITER, ERAMMSER—TREFNEE ; REER, EMSEAEELAE, EXERERRE
FUH, CIAERSH BE FRPEFEPMERRRIR.

HEEXRBEENGEEEZAH#TRE, XTREHNEERNER, HE N PCB Editor

manual,

TR S BRI EoRE

FEH #E FRAUBEERNSHEEE RS,

NOTE

:I!? * Symbol Properties s

General PinFunctions Embedded Files

Fields

Name Value Show ShowMName HAlign VAlgn Italic Bold

Reference U2 Center  Center

Value Dialog_SLG5NT1487V Center  Center
ootprints:TDFN-8_1.5x2mm_Fused-Lead_JEDEC_MO-252_W2015D n

Datasheet Center  Center

Description Center  Center

MPN SLGSNT1487VTR Center  Center

+[r][y] (@

General Attributes

Exclude from simulation Update Ssymbol from Library...

Body style Exclude from bill of materials Change Symbol...
Exclude from board Edit Symbol
Angle: 0 e Exclude from position files
Mirror: Not mirrored v Do not populate o
Edit Library Symbol...
Show pin numbers Show pin names
Library link: RobotProtos:Dialog_SLGSNT1487V Simulation Model... & Cancel « QK
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file:///src/build/src/eeschema/pcbnew/pcbnew_footprints_and_libraries.html#managing-footprint-libraries

Clicking the ||\ button in the Footprint field opens the Footprint Chooser, which shows the available
footprints sorted by footprint libraries.

The Footprint Chooser filters footprints by name, description, and keywords, as well as any fields that are
shown as columns, according to what you type into the search field. * and ? wildcards are available. The
footprint search behaves the same as in the symbol chooser dialog. You can choose to sort search results
alphabetically or by best match using the options in the £} menu.

If the symbol defines any footprint filters, the apply footprint filters option can be used to hide footprints
that don’t match those filters. If the filter by pin count option is selected, only footprints that match the
symbol’s pincount will be listed.

Single clicking a footprint name selects the footprint, shows its name, description, and keywords in the
bottom pane, and displays it in the preview pane on the right. Clicking the 77 button shows or hides the
description pane. You can show and hide 2D and 3D previews of the footprint by clicking the [, and #
buttons (Show 3D viewer in own window causes the 3D preview to be opened in a new window).

Double clicking on a footprint closes the chooser and sets the symbol’s Footprint field to the selected

footprint.
_2; * Footprint Chooser (14236 items loaded)
Q_ Filter to

Apply footprint filters (SM* C? C1-1)
Filter by pin count (2)

<
>
X

Item Description
C_U504_13TUMetric_PadU.83xT.28mm_ Capacitor SMU U504 (1370 Metric), square (i

C_0603_1608Metric Capacitor SMD 0603 (1608 Metric), square (r
C_0603_1608Metric_Pad1.08x0.95mm_ Capacitor SMD 0603 (1608 Metric), square )

C_DB05_2012Metric Capacitor SMD 0805 (2012 Metric), square (

C_0805_2012Metric_Pad1.18x1.45mm_ Capacitor SMD 0805 (2012 Metric), square (r

C_1206_3216Metric Capacitor SMD 1206 (3216 Metric), square |1
C_1206_3216Metric_Pad1.33x1.80mm_ Capacitor SMD 1206 (3216 Metric), square
C_1210_3225Metric Capacitor SMD 1210 (3225 Metric), square (r

C_1210_3225Metric_Pad1.33x2.70mm_ Capacitor SMD 1210 (3225 Metric), square
C_1808_4520Metric Capacitor SMD 1808 (4520 Metric), square
C_1808_4520Metric_Pad1.72x2.30mm_ Capacitor SMD 1808 (4520 Metric), square (1
C_1812_4532Metric Capacitor SMD 1812 (4532 Metric), square
C_1812_4532Metric_Pad1.57x3.40mm_ Capacitor SMD 1812 (4532 Metric), square (r
C_1825_4564Metric Capacitor SMD 1825 (4564 Metric), square
C_1825_4564Metric_Pad1.57x6.80mm_ Capacitor SMD 1825 (4564 Metric), square (r
C_2220_5750Metric Capacitor SMD 2220 (5750 Metric), square (1
C_2220_5750Metric_Pad1.97x5.40mm_ Capacitor SMD 2220 (5750 Metric), square (r
C_2225_5664Metric Capacitor SMD 2225 (5664 Meftric), square (1
C_2225_5664Metric_Pad1.80x6.60mm_ Capacitor SMD 2225 (5664 Metric), square
C_3640_9110Metric Capacitor SMD 3640 (9110 Metric), square (1

C 23R40 9110Metric Pad? 10¥10.45miy Capacitor SMD 3640 (9110 Metric), square

C_0805_2012Metric

Capacitor SMD 0805 (2012 Metric), square (rectangular) end terminal, IPC_7351 nominal, (Body size source: IPC-5M-782 page 76,
https:/fwww.pch-3d.com/wordpre ssiwp-content/uploads/ipc-sm-782a amendment 1 and 2.pdf,

httns /idnrs annnle ram/snreadsheets/d/1 RefONrNQCANZCsRAYTHIFIAG 1 Tr2WnOkGARCTWSS SR /edit?isn=charinml nenerated with kicad-fontnrint-neneratnr

@@ Show 3D viewer in own window & Cancel v DK

At SFRRNIHE

MEBERHES TRISHEMAL, MSFREIAMUARE-THAEENRERITTHRERNSHEL. XTEELH
EETRSH HE FERDIHE,
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RISPRETLED TR - REMSTH.., ASBIMBTRE L1 [ BB

THER FREXBERSRS

1; .
Field
Reference
Value
Footprint
Datasheet
Description
${QUANTITY}
${ITEM_NUMBER}
Dielectric
Footprint_Density
MPN
Package
Sim.Device

Sim.Params
+j«#) (@
View presets:

Schematic variants:

BOM Name Incl...

Reference
Value
Footprint

[GRGEG]

Datasheet
Description

qQté

#

Dielectric
Footprint_Density
MPN

Package
Sim.Device

sim.Params

e Edit | Export

Q Filter

» LOGO1-LOGO4
Rl

» R2-RS
R6

* R7R13

E

u2
Y1

-

Reference

Symbol Fields Table

Value

MaxLinear_XR22417-
Dialog_SLG5NT1487\

12MHz 50ppm 16-20

RXFRISFRENESZER, BERXTHRENSEEET,

BERFSHDEEHER

LTS B REONIZIFIEE R, AIARSDEHER,

Some symbols are defined with a default footprint. These symbols will have this footprint preassigned when
they are added to the schematic. If a symbol has a default footprint, the footprint will be graphically

Datasheet

Entire Project v

Footprint Qty

footprints:)ST_SH_SM04B-SRSS-TB_1x04-1MP_P1.00mm_Horizor
footprints:)ST_SH_SM04B-SRSS-TB_1x04-1MP_P1.00mm_Horizor
footprints:)ST_SH_SM04B-SRSS-TB_1x04-1MP_P1.00mm_Horizor
footprints:)ST_SH_SM04B-SRSS-TB_1x04-1MP_P1.00mm_Harizor
footprints:ST_SH_SMO48-SRSS-TB_1x04-1MP_P1.00mm_Horizor
footprints:JST_SH_SM04B-SRSS-TB_1x04-1MP_P1.00mm_Horizor
footprints:1P-1.5x1.5

footprints:]P-2_1.5x1.5

~mixed values

footprints:R_1005_C

footprints:R_1005_C

footprints:R_1005_C

footprints:R_1005_C

footprints:LQFP-48_7x7mm_P0.5mm
fintsTDFN-8_1.5x2mm Fused-Lead JEDEC M0-252 W201501}

footprints:Crystal_4-SMD_2.5x2mm

Export Apply, Save Schematic & Continue

HEEOFWERER : AIEERYwE, AR EN e E L

EEZEN

Group symbols

© Cancel

v 0K

previewed in the symbol chooser dialog when the symbol is selected. For symbols without a default symbol
defined, the footprint dropdown will say "No default footprint", and the footprint preview canvas will say
"No footprint specified".
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—-r,,:' # Choose Symbel (20767 items loaded) ¥

Q, Filter o

- U
Item Description @ @ ipi8s3
> Amplifier_Instrumentation Instrumentation am| 2INCLk g B ouTL+ £2
- . _ 2BBcik & % oum-gd
> Amplifier_Operational General operation: % L/RCLE ZEROLE2
e . - <HspaTaA
> Amplifier_Video Video amplifiers % INTGX OUTR+ 1_6
> Analog Miscellaneous analog 29| NT2X OUTR—F
7 =H10PMO ZEROR =
> Analog_ADC Analog to digital corn 28 0pM1 "
- . FILTR 2
> Analog_DAC Digital to analog con ok
_ : 21cpata Rer L2
> Analog_Switch Analog switches 2_21 CLATCH .
~ Audio Audio devices = Bl FLe) ==
=MUTE 2 o
Hoeewr & & FoRES
AD1855 Stereo, 96 kHz, Mult - |
AD1955 High Performance N
ADAU1978xBCP Quad Analog-to-Digil | |[Default] Package_50:550P-28_5.3x10.2mm_P0.65mm W
ADAU1979xBCP Quad Analog-to-Digit D
AK5392VS Enhanced Dual Bit Sir
AK5393VS Enhanced Dual Bit Sit 1
AK5394AVS super High Perform :
. 4
AKSTHONT Stereo, 96kHz, 24-Bi 5
6
AD1853 oI,
Stereo, 24-Bit, 192 kHz, Multibit Sigma-Delta DAC, SS0P-28 g

Keywords: audio dac 2ch 24bit 192kHz

Reference U?

Footprint Package_SO:SSOP—28_5.3x‘ID.2mm_PD.65mm

Datasheet https://www.analog.com/media/en/technical-documel - — 2 8_5 . 3)(1 O . 2 m m_P O N 6

Place repeated copies ~| Place all units & Cancel v 0K

S ALARRTIRS, BEEMERRESSEAS—RMEH, IRMEENRISEXTHERTIRS, BLAERE
R EaRPEREA S F it ﬁﬁﬂ&ﬂ TR ER, EENHRNETRAERGEMRT, URSHRIIEIREES
B, RO BRI S,

PRIEMNZR TR, BNHFRERASHRERR TSR, T—TRIEFE X "HERE

NOTE oo of epsmmiase e, SMISLEISER,

RATHERIRBNESER, BEARSHEER I,

RARESETRIEEHE

HEDE T EAHMNIRIEE RIS SENH B R AR ARIRERKBGER, SR THRIIRTIR, HRE
M3DTTHERES, DARSERNEERSES TITHRRER,

TOARIF BT BIBFHA (equXit) BNRAIEAENINEE, FHXEHEHETTHSTHHEERERR
ERHIER,

S T - HEHE.. KsTizIe, i%,mﬁﬁlﬁﬂlllﬁﬁtﬁ’\]:%m
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HEDET Bifd
TENEN R T HESETRNEREN,

e Cvpeb 4.0.7 T#2 'C:\Users\cn\Documents\g\ForTranslate\ForTranslate.pro’
SUHE) EE(P) #HEN(H)

& | o« o | o b |[EE] S0 0

Battery_Holders A~ 1 Klu= FINDER-30. 22 : Relays_THT:Relay_DPDT_Finder_40. 52 3270 Housings_DIF:DIP-10_W7. 62mm_LeonsgPad ~
Buttons_Switches SND 2 U1 - ADZ90KD 3271 Housings DIF:DIP-10_W7. 62mm_SMDSock
Buttons_Switches THT 3 U2 - I507321FC : Housings_S0IC:S0IC-8_ 3 9x4. Omm_Pitchl|| 3272 Housings_DIF:DIP-10_W7. 62mm_Socket
Buzzers_Eeepers 4 : = 3273 Housings_DIF:DIP-10_W7. 62mm_Socket_
Capacitors_SMD 5 U4 - YCR3126-Valo0 - 3274 Housings_DIP:DIP-10_W3. 8%mm_SMDSock
Capacitors_THT 3275 Housings_DIF:DIF-10_W10. 16mm
Capacitors_Tantalum_SMD 3276 Housings DIF:DIP-10_W10. 16mm_LonzPa
Connectors 3277 Housings_DIP:DIP-12_W7. 62mm
Connectors_Card 3278 Housings_DIP:DIP-12_W7. 62Zmm_LongPad
Connectors_HDMI 3279 Housings DIF:DIP-12_W7. 62mm_SMDSock
Connectors_Harwin 3280 Housings_DIP:DIP-12_W7. 62nm_Socket
Connectors_Hirose 3281 Housings_DIF:DIP-12_W7. 62mm_Socket_
Connectors_IEC_DIN 3282 Housings DIF:DIP-12_W3. 8%mm_SMDSock
Connectors_JAE 3283 Housings_DIF:DIF-12_W10. 16mm
Connectors_J5T 3234 Housings_DIF:DIP-12_W10. 16mm_LongPa
Comnectors_Mini-Universal 3285 Housings_DIP:DIP-14 W7. 62mm
Connectors_Nolex 3286 Housings_DIP:DIP-14 W7. 6Zmm_LongPad
Connectors_Nulticemp 3287 Housings DIF:DIP-14 W7. 62mm_SMDSock
Connectors_Phoenix 3288 Housings_DIP:DIP-14 W7. 62mnm_Socket
Connectors_Samtec 3289 Housings_DIF:DIP-14 W7. 62mm_Socket_
Connectors_TE-Connectivity 3290 Housings DIF:DIP-14 W3, 8%9mm_SMDSock
Connectors_Terminal_Elocks 3291 Housings_DIFP:DIP-14 W10. l6mm
Connectors_USE 3292 Housings_DIF:DIP-14 W10. 16mm_LongPa
Connectors_WAGOD 3293 Housings DIP:DIP-16_W7. 62mm
Converters_DCDC_ACDC 3294 Housings_DIP:DIP-16_W7. 62mnm_LongPad
Crystals 3295 Housings_DIF:DIP-16_W7. 62mm_SMDSock
Diodes_SND 3296 Housings_ DIF:DIP-16_W7. 62Zmnm_Socket
Diodes_THT 3297 Housings_DIF:DIP-16_W7. 62mm_Socket_
Displays 3298 Housings_DIF:DIP-16_WS. 3%mm_SMDSock
Displays_7-Segment 3299 Housings_DIP:DIP-16_W10. l6mm
Enclosures 3300 Housings_DIF:DIP-16_W10. 1&émm_LongPa
EurcBeard Outline 3301 Housings DIP:DIP-18_W7. 62mm
Fiducials 3302 Housings_DIP:DIP-18_W7. 62mnm_LongPad
Fuse_Helders_and_Fuses 3303 Housings_DIF:DIP-18_W7. 62mm_SMDSock
Hall-Effect Transducers LE 3304 Housings DIF:DIP-18_¥W7. 62Z2mmn_Socket
Heatsinks 3305 Housings_DIP:DIP-18_W7. 62mm_Socket_
Heusings_BGA 3306 Housings_DIF:DIP-18_WS. 3%mm_SMDSock
Housings_CSF v 3307 Housings_ DIF:DIF-20_W7. 62mm v
< > < < >
TG 5, FME: 2 izl e e 7293

s MIMEREIE T 52 TEMX R AHEEERIR,

s EERISFRIEEPRRTSIIR,
* ROMBEHREE 7T MTEHEEMA I BAHREIR,

AT ERISU T

EERRBI SR T AT HRIIRTIERES, FIMNT ARG UERPEENFERIER.
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Transfer the current footprint associations to the schematic.

Edit the global and project footprint library tables.

m
]
i

View the selected footprint in the footprint viewer.

Select the previous symbol without a footprint association.
Select the next symbol without a footprint association.
Undo last edit.

Redo last edit.

CAEOWVIR S g3t

Perform automatic footprint association using an equivalence file.
93:6 Delete all footprint assignments.

*‘5 Filter footprint list by footprint filters defined in the selected symbol.
Filter footprint list by pin count of the selected symbol.

Filter footprint list by selected library.

TRIH THEDETIRREDS

Right Activate the pane to the right of the currently activated pane. Wrap
Arrow / around to the first pane if the last pane is currently activated.

Tab

Left Activate the pane to the left of the currently activated pane. Wrap
Arrow around to the last pane if the first pane is currently activated.

Up Arrow  Select the previous item of the currently selected list.

Down Select the next item of the currently selected list.

Arrow

Page Up Select the item one full page upwards of the currently selected item.
Page Select the item one full page downwards of the currently selected item.
Down

Home Select the first item of the currently selected list.

End Select the last item of the currently selected list.

5 "HERMEIR" Fahnkt "HER"

BEFIN—THES-TRAXREKER, BAERA (FE)) BRFERE—Trff. AEEHER () ashitE—
THER, WNERBHRNEM. SERSRAERAEEHNTE, T —TRENEHRNTHSHHEIER.
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NOTE MBEHRLINARRERD, RENRTRETNES EMRNAH.

LPAERTTH AR, RE OK RHRFREFDRFRETIE, W&, & BH, BFHFEFNEE, XERE K
A, REREEHAE REFNRE MAORETE,

ik "R JlE
BRI AT AR B B TR AR, R I TR T 209 = TR — TS AMER S FA]
P,

* L BETRSILUESTHSPEN, ffll, —TsEMASRISAILEX TR, RER SOICH DIP

. Hﬁ:%iﬁﬁ%ﬁﬁﬁ%mmﬁmﬁﬁo
. HH:REEEM%@¢&EWEWE%O
o ENAIEDMANA, SIARSSIANCENELE, YUSAERZR, %l e,

LFTERTIRARERAN, SRTRTBIERSIXR.

BORESERER 7 ARSI, URASIMETIERIEERNE, Flt, SRTSHHRTIERE IHETIE
S AR, EERES ST TENEEGT IR RS | HIEY :

. ~ ot e e aan PR . .
LED : LED_THT:LED_DS.@mm_Horizontal_03.81mm_Z3.@n] 72 LED_THT:LED_D5.@mm_Horizontal_03.81mm_73.0

Connector_DIN

Filtered by Keywords (LED*, LED_SMD:*, LED_THT:*), Pin Count (2): 104
Description: LED, diameter 5.0mm z-position of LED center 3.0mm, 2 pins, diameter 5.0mm z-position of LED center 3.0mm, 2 pins; Keywords: LED diameter 5.0mm z-position of LED center 3.0mm 2 pins dic
Library location: /fhome/graham/kicad/libraries/footprints/kicad-footprints/LED_THT. pretty

Apply, Save Schematic & Continue @© cancel « OK

I\ EREARZ TIT R R R A4 | SR BB R AE S IERETERS IR, KiCad FERERHIRISEX T HETIER, B
S5 TR AR A S ERA,

(EFEERD R T R B RHE

HEDEIEAHRIME— TN A HEEIEDE, FEMUENFEXENER, EEEAANTIESR, XEREBE
NS EELHIHRBRRIER,

NEBABFRAFHNE, CFfE T — TRISEMENAEERNRE, FHRCUFEEER equ XIH BB, FRUT
REEERIEENASCAX A, DAHRAFAXARERREE, EEmRNT,

{RAILE "HEDEIR" R LR - B8 "HERXBUE" R R R mMEERH.
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:ﬁ + Project file: ‘fusr/share/kicad/demaos/stickhub/5tickHub.kicad_pro' v X

Symbol Footprint Association Files (.equ)

/home/graham/Desktop/equivalence2.equ

Add
Remove
Move Up

Move Down

Edit File
Available environment variables for relative paths:

Mame Value F_E.Tfh Type
. . %) Absolute

1 KIPR)MOD fusr/share/kicad/demos/stickhub .
elative

2 KICADG_FOOTPRINT_DIR /home/graham/kicad/libraries/footprints/kicad-footprints
® Cancel v OK

o BERE R IZHERIIFRHIERUS
o i MIBRZ5H, MIBRAMERISHOUF .

o BERE LB T RHENTEFRXANNER. WIR—TRHSHEES TERXXMPREAN, RE—TEE
HISF B ARG B SR INERUT

o il WENE IR, FTFRNERERG .

BXAIMELEERAEGONES, X M8l BEENEEDTR, XEINETENNREMATEPMESBUFHIRRE
SINE R A,

—BmENEFEAEUERRIAFRERA, MEMEEREHEIETREINHRIE= K ”f@ BHRHITENEED
Bco

FEENRNFBATHRINASEHNEMOIEITR, R, BEEDER T HRNASSASHREN,
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FRHBT
SR —TRE—TRIS. STHEUTEN

'<symbol value>' '<footprint library>:<footprint name>'
BTRIWERIRBESIS (') 88, FE—THZTEREF. U # FLHTRIR,

g0, wNRIRAELFIBER L4562 HIRTS#3ECE] Package_SO:SOIC-8_3.9x4.9_P1.27mm HIEIER, SEHXG4H
H—1TRiZ2

'LM4562"' 'Package_S0:SOIC-8 3.9x4.9_P1.27mm'

TEZ—TFBARGF

#integrated circuits (smd):

'74LV14' 'Package_S0:S0IC-14_3.9x8.7mm_P1.27mm’
"EL7242C' 'Package_S0:S0IC-8_3.9x4.9_P1.27mm'
'DS1302N" 'Package_S0:S0IC-8_3.9x4.9_P1.27mm’
'LM324N' 'Package_S0:S0IC-14_3.9x8.7mm_P1.27mm’
'LM358' 'Package_S0:S0IC-8_3.9x4.9_P1.27mm'
'LTC1878"' 'Package_SO:MSOP-8_3x3mm_PO.65mm"
'24LC512I/SM' 'Package_S0:SOIC-8_3.9x4.9_P1.27mm’
'LM2903M"' 'Package_S0:S0IC-8_3.9x4.9_P1.27mm'
"LT1129_S08"' 'Package_S0:SO0IC-8_3.9x4.9_P1.27mm’
"LT1129CS8-3.3" 'Package_S0:SO0IC-8_3.9x4.9_P1.27mm'
'LT1129CS8" 'Package_S0:S0IC-8_3.9x4.9_P1.27mm’
'LM358M' 'Package_S0:S0IC-8_3.9x4.9_P1.27mm'
'TL7702BID' 'Package_S0:SO0IC-8_3.9x4.9_P1.27mm'
'TL7702BCD' 'Package_S0:S0IC-8_3.9x4.9_P1.27mm’
'U2270B"' 'Package_S0:SOIC-16_3.9%x9.9_P1.27mm'

#regulators
'LP2985LV"' 'Package_TO_SOT_SMD:SOT-23-5_HandSoldering'

EEFYIHE
HESRTESS —TH%EE%Oﬁﬁm%IEVLWI.F%TUFMJ“*E%,#Eﬁﬁﬁmﬁ%o
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k Use the select tool
? Interactively measure between two points

Display grid dots or lines

% Switch between polar and cartesian coordinate systems

Jn Use inches

mil Display coordinates in mils (1/1000 of an inch)

mm Display coordinates in millimeters

'k Toggle display of full-window crosshairs

(D Toggle between drawing pads in sketch or normal mode

H‘; Toggle between drawing pads in normal mode or outline mode

;V Toggle between drawing text in normal mode or outline mode

ﬁ Toggle between drawing graphic lines in normal mode or outline mode

&& WAl 3D KA
it B meR7E 3D MRS ERPITH I,

NOTE SNRLBIRIEIEATFE 3D A, ARL.TE 3D MRS FRETHERS,

124



@ ==3DR = O X
HHHF) =E(P)

WG Aol ks G st

: II :
i ' — -
F |- - - = — e
N e e i T R e ol e ol
\ - 1 - = |
I

dx 0.00 dy 0.00 fEr: 23.0

3D&EEZSTE PCB Editor manual iR,

125


file:///src/build/src/eeschema/pcbnew/pcbnew_inspecting.html#threed-viewer

IEAFI R A#E
MEEEEH PCB (EEM#LE)

= "MREEEH PCB" TEMITHERMRIEE fRiEs AL BB IR Rmigds. THRIEERIERNEBRRRmESRT
HALA IR - MFEEEEH PCB ((re|) RiplNZIE, (RBAILUERBEEIRwERIE LR L/ &ﬁo

XTI EE S AT,

MIRIEEE#H PCB 2 HEEMRIEEFEH S PCB BRI R, EIBMRAR KiCad H, R
NOTE HIERNMRMRIEE RERTSEH S AT RBIRFEESRT. NECEREUEMAMRX
BT

. * Update PCB from Schematic oA X

Options
(| Re-link footprints to schematic symbols based on their reference designators

Group footprints based on symbol group

Update Footprints
Replace footprints with those specified by symbols

Delete footprints with no symbols

Override locks

Update Fields
Update footprint fields from symbols

Remove footprint fields not found in symbols

Changes to Be Applied

Update L2 unit metadata.

Update L1 unit metadata.

Update JP3 unit metadata.

Update NO2 unit metadata.

Update JP2 unit metadata.

Remove |P2 ‘exclude from position files' fabrication attribute.
Update 101 unit metadata.

Update [2C3 unit metadata.

Reconnect 12C3 pin 6 from unconnected-{12C3-Pad6) to GND.
Update [2C2 unit metadata.

Update [2C1 unit metadata.

lIndate FR1 nit metadata

Show: (v All [ Errors o Warnings 2 (v Actions (v Infos Save...

Close Update PCB

ZIT BN TREMNEERNBERR E, FYEFNRERESENDBRRIR L, FN, BERRNMNEEESHE
FPCERRIRE], HAEBBRERBIRE I/ MRS ASHEHE PCB L,
$SI%$ PCB #{THUENANTE /M BIEH &8, it B PCB X2 Al, PCB RE#HHER,

{REILUE B OB SR ERSPRRARLEMIER, FLUER FRF... RIBYE SRR S REEISEH,
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Option

Re-link footprints to schematic
symbols based on their reference
designators

Group footprints based on
symbol group

Replace footprints with those
specified by symbols

Delete footprints with no
symbols

Override locks

Update footprint fields from
symbols

Remove footprint fields not
found in symbols

i

Footprints are normally linked to schematic symbols via a unique
identifier created when the symbol is added to the schematic. A
symbol’s unique identifier cannot be changed, but will be lost when
the symbol is deleted, even if a symbol with the same reference
designator replaces it.

If checked, each footprint in the PCB will be re-linked such that each
footprint has its unique identifier updated to match the symbol that
has the same reference designator as the footprint.

This option should generally be left unchecked. See below for more
details on when to use this option.

If checked, footprints will be added to groups in the PCB if their
linked symbols are grouped.

If checked, footprints in the PCB will be replaced with the footprint
that is specified in the corresponding schematic symbol.

If unchecked, footprints that are already in the PCB will not be
changed, even if the schematic symbol is updated to specify a
different footprint.

If checked, any footprint in the PCB without a corresponding symbol
in the schematic will be deleted from the PCB. Footprints with the
"Not in schematic" attribute will be unaffected.

If unchecked, footprints without a corresponding symbol will not be
deleted.

If checked, locking a footprint will not affect whether a footprint is
deleted or replaced based on changes in the schematic.

If unchecked, locked footprints will never be deleted or replaced
even if they otherwise would be.

If checked, new and updated fields in symbols will be transferred to
the corresponding footprints, keeping symbol and footprint fields in
sync.

If unchecked, footprint fields will not be updated when fields change
in the corresponding symbols.

If checked, footprint fields will be removed if they do not exist in the
corresponding symbol.

If unchecked, footprint fields that do not exist in the corresponding
symbol will not be removed, allowing footprints to have additional
fields compared to the corresponding symbols.
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Re-linking symbols and footprints

Symbols and footprints are linked together using unique identifiers (also called UUIDs). These are handled
automatically within KiCad and are not usually visible to users. They allow a symbol and its partner
footprint to keep their connection between schematic and PCB, even if the reference designator is changed.
New objects get assigned their identifiers upon creation.

Re-linking by unique identifier (default)
In normal use, the Re-link footprints to schematic symbols based on their reference designators option
should be unchecked. In this mode, symbols with the same identifier as a footprint will update that

footprint, regardless of the reference designator. Symbols which have an identifier that doesn’t match any
footprint will add a new footprint linked to that identifier.

For example, in the below schematic, both R1 and R2 are linked via their unique IDs to footprints on the
PCB:

R1

R2

If symbol reference designators are changed in the schematic (e.g. by re-annotation), running the Update
PCB from Schematic process will update the reference designators on the PCB.

R10

R11

Re-linking by reference designator

If the checkbox is checked, the linking process is done using the reference designators. This can be useful for
workflows that result in a symbol being deleted and replaced by another one, rather than being updated in-
place. For example, cut-and-pasting a block of schematic or a sheet and copy-pasting and re-annotating will
usually break the identifier-based links.

For example in the below case, the resistors R1 and R2 have been deleted and replaced, then re-annotated.
While the reference designators are the same, the internal identifiers have changed. Updating the PCB by
identifier would cause the existing footprints to be deleted and new ones added - to KiCad, the existing
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footprints have no matching symbol. This would cause the footprints to lose their positions and need
placing again.

R1

R2

Re-linking the footprints by reference designator causes KiCad to re-create the links, using the matching
reference designators as a guide.

R1

R2

Because the links have been re-established, the next forward annotation should use the normal identifier-
based linking (i.e. the checkbox should be unchecked).

MPCB FEHRER (RAHE)

KiCad FIE88) T{ERZRAEFIEEP#HITIEN, REMEA "MREEEHH PCB" TEHENATEL HREIR L, R
m, MERIIEBEATH | AIMERER D#TIRIHER, RAEHERIEENERIRmERPER IR - MPCBE
WFREE B2 OREE, X TR RAE",
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-;.":" * Update Schematic from PCB e N

Options
() Re-link footprints to schematic symbols based on their reference designators

Update
Reference designators Footprint assignments
(v values Net names
Aftributes Prefer symbol unit swaps over label swaps
Other fields Prefer symbol pin swaps over label swaps

Changes to Be Applied
Addlabel’'unconnected-(U12-GL-Padi0)_2' to UTd pin 28 net.
Add label 'unconnected-U11-GL-Pad10)_1"to U11 pin 10 net.
Add label 'unconnected-{U11-GL-Pad10)_2' to U11 pin 28 net.
Add label 'unconnected-U8-GL-Pad10)_1'to U8 pin 11 net.
Add label 'unconnected-U8-GL-Pad10)_2' to U8 pin 28 net.
Add R16 field 'Current’ with value "1A'.

Add label ‘unconnected-(U13-GL-Pad10)_2' to U13 pin 10 net.
Add label 'unconnected-(U13-GL-Pad10)_1" to U13 pin 28 net.
Change R217 field Tolerance' value to '~

Add R289 field 'Current' with value "14",

Show: [ All v Errors @) @ warnings () (v Actions ! Infos Save...

Close Update Schematic

The tool syncs changes in reference designators, values, attributes (like DNP or Exclude From BOM),
footprint assignments, other fields, and net names from the board to the schematic. Each type of change can
be individually enabled or disabled.

SINRIBEFTHHESONE FuAANEN BHsH, HEERE EMREE R, REERSBIEL,
{RAILMEFA B OESNS IFER S RSB ARARNER. AILUER R7.. RIIYESR S REEISEGH,
IEIN
ZIEEJI TR A LUEHIETT 9,

Option R

Re-link footprints to schematic If checked, each footprint in the PCB will be re-linked to the symbol
symbols based on their reference that has the same reference designator as the footprint. This option
designators is incompatible with updating symbol reference designators.

If unchecked, footprints and symbols will be linked by unique
identifier as usual, rather than by reference designator.

This option should generally be left unchecked. See the PCB Editor

documentation for more details on when to use this option.
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Reference designators

Values

Attributes

Other fields

Footprint assignments

Net names

Prefer symbol unit swaps over
label swaps

If checked, symbol reference designators will be updated to match
the reference designators of the linked footprints.

If unchecked, symbol reference designators will not be updated.

If checked, symbol values will be updated to match the values of the
linked footprints.

If unchecked, symbol values will not be updated.

If checked, symbol attributes (like exclude from BOM and DNP) will
be updated to match the corresponding attributes of the linked
footprints.

If unchecked, symbol attributes will not be updated.

If checked, other symbol fields will be updated to match the
corresponding fields of the linked footprints. Reference designator,
value, and footprint are each controlled by their own separate
option.

If unchecked, other fields will not be updated in the schematic.

If checked, footprint assignments will be updated for symbols which
have had their footprints changed or replaced in the board.

If unchecked, symbol footprint assignments will not be updated.

If checked, the schematic will be updated with any net name changes
that have been made in the board. Net labels will be updated or
added to the schematic as necessary to match the board.

If unchecked, net names will not be updated in the schematic.

The tool will detect situations where net connections within a multi-
unit symbol have changed due to entire symbol units (gates) being
swapped. Such swaps will be detected whether they were performed
using the PCB Editor’s gate swap tool or whether the equivalent net
changes were made manually.

If checked, in these situations the schematic will be updated to match
the PCB by swapping symbol units rather than swapping the net
labels attached to the pins on each symbol unit.

If unchecked, symbol unit swaps will be represented in the schematic
by swapping net labels rather than swapping symbol units.
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The NI BEFTE RINBERIUS REMEI SESHER RIEIRITHRTTHRIMEER LIRS

NOTE _
oo

A CMP X{F# TR FISEE

WM PCB friBERH S H CMP X ¢ (Xt - S - HEXE (.cmp) X&...) HEREERESEFSA (XK
- BA - HESE...) | tRAILUYT{EM PCB RS RIRIEE,

NOTE X7 EREAD WHRDENFRFERINEN, BINER "M PCB EFHRERE" TERAE,

133


file:///src/build/src/eeschema/pcbnew/pcbnew.html#geographical-re-annotation

H B
FIED

KiCad RILMSEF X - FTHL.. SSRIBE & X BINREFTEINL,
_;!; + Print WM X
Print drawing sheet
Output mode: | Black and White
! ckground cols

Use a different color theme for printing:

Page Setup... Close Print

* Print drawing sheet: Include the drawing sheet border and title block in the printed schematic.

* Qutput mode: Print the schematic in color or black and white.

Print background color: Include the background color in the printed schematic. This option is only
enabled when printing in color.

Use a different color theme for printing: Select a different color scheme for printing than the one
selected for display in the Schematic Editor.

Page Setup...: Opens a page setup dialog for setting paper size and orientation.

Close: Closes the dialog without printing.

Print: Opens the system print dialog.

FTENRHMERTF A RTINS EREMER, FRESFERBAIINGER, SITEHE—T3X4,

NOTE  soivion 2 TR $TED.

wE
KiCad RILSEFY SO#F — 4. SOEUREL HIBIST ¢ o,

The supported output formats are Postscript, PDF, SVG, and DXF.
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G »

Plot Schematic VoA X
Output directory: | ] Designvariant: < Default= v
Output Format Options PDF Options
Postscript  page size: Schematicsize v Generate property popups
@® POF ~| Generate clickable links for hierarchical elements
e Plot drawing sheet
OXE Generate metadata from AUTHOR & SUBJECT variables
Output mode: Color ™ DXF Options
Color theme: v Export unit
Plot background color :
g Other Options
Open file after plot
Minimum line width: 0 mils
Output Messages
Show: (v All Errors () & warnings @) (v Actions (v Infos Save...

Plot Current Page Close Plot All Pages

BHER ERETEXERNHIIER., FAILASRERTHRBARMENER, TOMUA FRE.. REEESR
RIS,

R AHIMATTT RHAA T FIEE NI LAITL, SHISERNHE LI ULFIRIEENAATH, §—HIER—TX
%+, {8 PDF iR, ENREERE—IFRRIRFI—I4LHI7E—T PDF X4,

£ hloE T

Output directory: Specify the location to save plotted files. If this is a relative path, it is created relative
to the project directory. This path can use text variables, including both project text variables and built-
in text variables.

Design variant: Select the design variant to plot.
Output Format: Select the format to plot in. Some formats have different options than others.

Page size: Sets the page size to use for the plotted output. This can be set to match the schematic size or
to another sheet size.

Plot drawing sheet: Include the drawing sheet border and title block in the printed schematic.
Output mode: Sets the output to color or black and white. Not all output formats support color.
Color theme: Selects the color theme to use for the plotted output.

Plot background color: Includes the schematic background color in the plotted output. The background

color will not be plotted if the output format does not support color or the output mode is black and
white.

Minimum line width: Selects the minimum width for lines. Any lines narrower than this width will be
plotted with this minimum width.
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Generate property popups: Enables the interactive PDF features described below. This option only
applies for PDF output.

* Generate clickable links for hierarchical elements: Enables clickable hierarchical sheets, hierarchical
sheet pins, and hierarchical labels. When enabled, clicking a hierarchical sheet or sheet pin in the PDF will
open the PDF page for that subsheet. Clicking a hierarchical label will open the page for the parent sheet.
If Generate property popups is also enabled, links will be generated instead of property popups for
hierarchical sheets, pins, and labels (i.e. this option takes priority). This option only applies for PDF
output.

* Generate metadata from AUTHOR and SUBJECT variables: Sets the Author and Subject PDF document
properties for the generated PDF based on the AUTHOR and SUBJECT project text variables, if you have
defined them. This option only applies for PDF output.

* Export units: Sets the units (inches or millimeters) in the exported DXF file.

¢ Open file after plot: automatically opens the plotted output file when plotting is complete.

PDF X HIhRE

Plotted PDFs can optionally have several interactive features.
IRW— 1
Reference = R119 I F 3
Value = 10K ! = q

Footprint = Resistor_SMD:R_0805_2012Metric F5_

Datasheet = JT

Description =

Keywords = I =

IRQ-T1..71 7/ AN1

o AR EEBHEHE,
o BRPIRF T RIEE IR E K TETHHTSHERIRE,
* REREEWRESEE—TISHEXIERHIE,

o MEETHRSFR.

© Hierarchical subsheets display their sheetname and filename, as well as an option to enter the sheet
itself. This is replaced by a direct link to the subsheet if the Generate clickable links for
hierarchical elements option is enabled.

o ¥ EREMRIIMERIMAZE,

136



Some of these features are not supported in all PDF readers. The clickable links generated
NOTE by the Generate clickable links for hierarchical elements option are more widely
supported than other interactive features.

Generating a bill of materials
KiCad FILVERIRIEE, FUIHIRITRIATE . WRIERENEE | BAILUEFESEMETH, THIBETS
X SEWLRISTERMITE, UGS,

B (HETRE, FBTHRE) SHMNAR, (ERITFLNITEN SHET-RES T, CAMEE" TR
- RIS, SUEFITER TR L B me,

YIRLERHNNATE Wi EIN-FHEE, SH BOM XARIEIE SH &N FHEE, K TWIEEELRN S %
5, BOM BB A,

BOM K&
The exported BOM will contain the components (rows) and fields (columns) shown in the Edit tab, with the

same grouping and sorting.

The Exclude from BOM and Do not Populate attributes affect the Edit tab and the exported BOM as
follows:

* Components with the Exclude from BOM attribute set are always excluded from BOM exports. They are
shown in the Edit tab unless the Include 'Exclude from BOM' Symbols option is unchecked in the £g

menu.
¢ Components with the Do not Populate (DNP) attribute set are included in BOM exports and shown in the
Edit tab unless the Include 'DNP' Symbols option is unchecked in the £ menu.

You can filter the components that are exported by typing in the Filter textbox. This matches against
symbols' references. Wildcards are supported: * matches any number of any characters, including none,
and ? matches any single character.

You can also limit the displayed components to those in the current sheet, the current sheet and all of its
subsheets, or the entire schematic using the dropdown menu next to the filter box.
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e *Symbol Fields Table VoA X

Field BOM Name Incl... | Group... Edit | Export

Reference Reference
value Value | Q| Entire Project v ) Groupsymbols | | £
Footprint Footprint Reference A Value Datasheet Footprint Qty DNP
Datasheet Datasheet
> SW_PUSH kit-dev-coldfire:sw_PUSH_SMALL 4
Description Description
> ALLPST101, CLKOUT101, GND107, RS201, TA-101, VREF201 CONN_1 Connector_PinHeader_2.54mm:PinHeader_1x01_P2.54mm_Ver 6
${QUANTITY} Qty =~ = - - = =
SUTEM_NUMBER) # BDM_PORT101 CONN_13%2 Connector_PinHeader_2.54mm:PinHeader_2x13_P2.54mm_Ver 1
Quantity Qty » €101, C103, €104, C109-C118, C201-C211, €213, €214, C216 100nF Capacitor_SMD:C_0805_2012Metric 43
${DNP} DNP » €102, C105 1nF Capacitor_SMD:C_0805_2012Metric 2
» C106, C107 10pF Capacitor_SMD:C_0805_2012Metric 2
c108 10uF kit-dev-coldfire:SM1206POL 1
9 100uUF kit-dev-coldfire:SM1206POL 1
Q12 10uF Capacitor_THT:CP_Radial_D8.0mm_P5.00mm 1
+ls .
Q15 220uF Capacitor_THT:CP_Radial_D8.0mm_P5.00mm 1
View presets: > CAN_EN201, P302 CONN_2X2 Connector_PinHeader_2.54mm:PinHeader_2x02_P2.54mm Ver 2
Grouped By Value and Footprint v
P Y P » CAN_TERM201, CT101, JP201, VDDA101, VX_EN201 JUMPER Connector_PinHeader_2,54mm:PinHeader_1x02_P2.54mm_Ver 5
» COM_SEL201-COM_SEL203 CONN_3 Connector_PinHeader_2,54mm;PinHeader_1x03_P2.54mm_Ver 3
schematic variants:
D201 1N4004 Diode_THT:D_DO-15_P12.70mm_Horizontal 1
> D301, D302, LED201-LED205 LED LED_SMD:LED_1206_3216Metric 7
Fon1 FlISF Lit-dlev-r olelfire-FSIBOMS 1
+em (@ - Export  Apply, Save Schematic & Continue © Cancel v OK

The panel on the left side of the dialog contains a list of columns that are available to show in the Edit tab
and include in the BOM. You can collapse this panel by clicking the 4= button.

Fields with the Include box checked will be shown in the Edit tab and included as columns in the BOM. You
can also show or hide columns by right clicking the column header in the right part of the dialog and
selecting the desired columns. To reorder the columns, drag a column header to the left or right. You can set
an arbitrary name for each column by clicking in the BOM Name column and entering a new name.

Fields with the Group By box checked are used to group components together. Components are grouped
into the same line if all of their Group By fields are identical and the Group symbols box at the top of the
dialog is checked.

Presets

MENATREFRIIR. MEAZFEETNFER. AT2ENFERURIINT. EAMUEEHRTFECHME,
WAILMERZ TRUAMBRL — BREXMERAIMUAHMEES (REEIRE, FREEIRE) MEEFRRER.

There are several built-in presets:

¢ "Grouped By Value" and "Grouped By Value and Footprint" replicate legacy BOM scripts. These group the
symbols in the BOM by their Value field and their Value and Footprint fields, respectively.

e "Attributes" shows only the reference and value fields and the DNP, exclude from board, exclude from
simulation, and exclude from BOM attributes.

Virtual fields

Some virtual fields are available that may be useful in BOM exports. Adding a field in the Symbol Fields
Table beginning with a text variable will not create a new field in the symbols, but will create a special
column in the table and BOM with auto-generated values for each component. The following variables may
be especially useful for creating virtual fields in custom BOM formats:

*  ${QUANTITY} SIE—TFE, HPESZuHHIDHESIBIE,
* ${ITEM_NUMBER} BIZ—Ta5 BOM P TESHFR,
* ${SYMBOL_NAME} creates a field that contains the name of the schematic symbol.

* ${SYMBOL_LIBRARY} creates a field that contains the name of the schematic symbol library.
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${DNP} BIEE— 5B S EIENTEY, FITIEHILALEH) DNP i, 7 BOM th, WIS5o¢HH DNP BiHEigE
% ERARNT o RIEE "DNP", MR WP AT,

e "${EXCLUDE_FROM_BOARD} €I 7T —TH B S EXIEMNFE, BTFEHTHNMERIRIBREM. T BOM
F, MNRTHNEERIEBREUHEIRE, NiZFEREENT AZRIE "SRR, SNEET HZEZ /IR,

* "${EXCLUDE_FROM_SIM} BIZ—THHEEEENTFE, AFIEETAR "MEEFER " Bif. T BOMH,
RETAR "MEESHHR BEEIRE, NiZFREENTAFRIER "MWAERIBR", ST hZEFRIS,

* ${EXCLUDE_FROM BOM} BIZE—THHE EEEMNTE, FFIEHITHEHN BOM BHREM, i%E T HEBRTE BOM 2
NEURNTTHASEETE BOM H,

Other text variables are also available.

The full functionality of the Edit tab, including virtual field behavior, is explained in more detail in the
Symbol Fields Table documentation.

BOM format
B EIN-FE3886 % BOM #HEXHSMIRE, HEREIR BOM i SKAHIF b

1; * Symbol Fields Table VoA X
Field BOM Name Incl.. | Group... Edit Export
Reference Reference . o )
Value Value Field delimiter: ! Output file: = ${PROJECTNAME}.csv ]
Footprint Footprint string delimiter: ~
Preview: "~
Datasheet Datasheet Reference delimiter: “Reference”, "Value", "Datasheet”, "Footprint”, "Qty"
Description Description "ABRT_SW181,RST_SW1@1,5W201,5W202","SW_PUSH","", "kit-dev-coldfire: SW_PUSH_SMALL",""
SQUANTITY]  Qty PRGN "ALLPST101,CLKOUT101,GND101,R5201, TA- 101, VREF281", "CONN_1", ", "Connector_PinHeader_2.54
Keep tabs "BDM_PORT1@01","CONN_13X2","", "Connector_PinHeader_2.54mm:PinHeader_2x13_P2.54mm_Vertice
${ITEM_NUMBER]} # “C101,C103,C104,C109,C110,C111,C112,C113,C114,C115,C116,C117,C118, €201, €202, C203, C204, C
aty Keepline breaks "C102,C105", "1nF","", "Capacitor_SMD:C_085_2012Metric”,""
"C106,C107","10pF","", "Capacitor_SMD:C_B8@5_2012Metric",""
"C108,C212","1QuF", ", "Capacitor_THT:CP_Radial_D&.@mm_P5.00mm, kit-dev-coldfire:SM1206PC
Format presets: "C119","100uF", " ", "kit-dev-coldfire:SM1206P0L", "
"C215","220uF","", "Capacitor_THT:CP_Radial D&.@mm_P5.@@mm",""
csv | "CAN_EN201,P3@2","CONN_2X2","","Connector_PinHeader 2.54mm:PinHeader_2x02_P2.54mm_Verti
"CAN_TERM201,CT101, JP201,VDDAL1@1, VX_EN201", " JUMPER","", "Connector_PinHeader_2.54mm:Pink
"COM_SEL201, COM_SEL282,COM_SEL203", "CONN_3", """, "Connector_PinHeader_2.54mm:PinHeader_1x

"D101,D182", "BATS4","", "kit-dev-coldfire:D_SOT-23_ANK",’
+ | & "D201","1N40@4", ", "Diode_THT:D_DO-15_P12.7@mm_Horizontal",
D301,D302,LED201,LED202,LED203 , LED204, LED205" , "LED", ", "LED_SMD:LED_1206_3216Metric", "

View presets: "F201","FUSE","", "kit-dev-coldfire:FSUPCMS™, "~
. o "FB101","BEAD","","Resistor_SMD:R_1206_3216Metric_Padl.30x1.75mm_HandSolder™,""
"J201","JACK_2P"," ", "kit-dev-coldfire: JACK_ALIM",""
"JP1@1", " JUMPER_TRIPLE","", "Connector_PinHeader_2.54mm:PinHeader_2x@3_P2.54mm_Vertical”
Schematic variants: "L1@1,L182","10uH","", "Resistor_SMD:R_1206_3216Metric_Padl.3@x1.75mm_HandSolder”,""
"LEDABRT1@1,LED_RST1@1","LED_RED","","LED_SMD:LED_1206_3216Metric",""
“LV1@1","DS1818", " ", "Package_TO_SOT_THT:T0D-92" "~
"MCU_PORT201","CONN_3@X2","","Connector_PinHeader_2.54mm:PinHeader_2x3@_P2.54mm_Vertica
"P301","CONN_6","", "Connector_PinHeader_ 2.54mm:PinHeader_1x@6_P2.54mm_Vertical",K ™"
"P3@3","CONN_2@0X2","","Connector_PinHeader_2.54mm:PinHeader_ 2x2@_P2.54mm_Vertical",""
"D HDERIAT [IADT ERIAT HADT FMNIAY LIADT EM2A2" "FAMM A¥YI" "" "fannartay DinHaadar 2 SAmr
+| £ B [} - Export Apply, Save Schematic & Continue @© Cancel 0K

TEIIETNERIEE M X, BT S RHIYE BOM BAZNAHRERE, ZBEANEE (XALE, XA
2

EMFNREES BOM EREXATINEIN. TRIMEMRFRENDRER. BEs TFRIDBER. DFFEs | RF5
HIDRERT (%0, R1,R3 HRRNES) MUKREIRSCEMDRRT (FIF0, R1-R3 HRIEKIAS) . MIRKBAHTTED R
&, WASEATE: F%, R1-R3 FHER RLR2R3, BE , H5IAPRER,. RIE REHIRET N RBIRT
RAHNRE, ALUREHMIFRFERPHIHIRFIRIRI TR

BEMRMIMETUIIR A TR, TRIERESIFRE (CSV) B, %U%ﬁﬁlﬁa@ (TSV) i8AH DS DFEER. Kk
AIEIRNHRZE R, BEXMBAEIMEESR (TEEIRE, TEERE) MWEETRRER.
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Legacy BOM generation

DIRTHRANH KiCad SEFAEBHIAF IR HER B AT BRI s, %R TR - ERERVEEEE..., MHRfEmL
MELEBEERTER,

HEEEE <BOM=

=33
i
£E]
EEE
s
£
bom_with_title block 2 csw FEEN
SRk
xsltproc -o "%0" "DN\Program Files\KiCad\bin\scripting',plugins)
L ErmEslasl
EHEE:
Output format A

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

Command line:
usltproc -o "9%0.csv” "pathToFile/bom2csvas™ "361° o

Several BOM generator scripts are included with KiCad, and users can also create their own. BOM generator
scripts generally use Python or XSLT, but other tools can be used as long as you can specify a command line
for KiCad to execute when running the generator.

A UTE BOM REZRBIA 5IRPIEFEHEAR BOM £ME8, WIEENERED BRPmEEMREBINER. TAUA
A RRERIBRR SCANESR o 4 AR B B .

AOMBEEETRAMERANHER, BEMBERITH, GANEKREEREANE L,

ESHNXAEZS T KiCad AKMITEMRBNIN T, HERHAR, ZXMERENRET, BN FREEEMSRK
U, ZMTUEREFIHE, UXH BOM IER, KiCad 2FREFSTERSENMTT, ELIEHNMTITEEIR
BTR, XTFmBIHNESHET, BEH S5,

£ Windows &, BOM ERERIEER— TN * 2 RIEFIQE*EN, HiX TERIUREGEHRR, BOM £/
E—TRBAEREEORST, A HESREERFTEENEEFR, HiZamnght-Hef, BOM £MRE—
THRMEHAEORZT, NREMRBETHRE T - TERAFRE, XEEEHEN,

BOM 4B SR04

By default, the legacy BOM tool presents three output script options.
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bom_csv_grouped_extra outputs a CSV with a single section containing every component in the design.
Components are grouped by value, footprint, DNP (do not populate), and any additional fields that are
specified on the command line. To specify extra fields, add the desired field names as quoted strings at
the end of the command line. For example, to include the MPN field, the end of the command line would
be: <path to script>/bom_csv_grouped_extra.py "%I" "%0.csv" "MPN".The columns in the BOM are:

° 1Iw%s

° fiIs

o
o AT
o JEEHIBNTER

*  bom_csv_grouped_by_value HHHICSVER TEND . S—80EE TiI-ITHNETH, BTE8E— Tk
FEEtIEEEF T, EnURERAISRIA. B, FRMDNP (RALE&) 248, BOM HHIFIE ¢

° TS
o Wi
o {12
° f&

o RRERRSEH
o

o WIETH

o ARE

o (EAEMRSTE

* bom_csv_grouped_by value_with_fp #itt—T CSV, EBE—TEMNIS, SH&THNET . T
Z{E., TENDNP (RLEH) #1759¢H, BOM HRJFIZ .

o {us

o Wi

o HBEH
o g%

o RS
o R
o AEE

BNHEMSRIIAS KiCad —EZE, ERMABER FTASEERBHATRPEA, XEHARTERRTRER
%, FrRERIELERNEmMARAE,
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Operating System Location

Windows C:\Program Files\KiCad\10.0\bin\scripting\plugins\
Linux /usr/share/kicad/plugins/
macOS /Applications/KiCad/KiCad.app/Contents/SharedSupport/plugins/

B RE 4 K, FILUTE BOM £lESHAIRFRMEMEIAR, [f W &, FLBREA, » REEXAR
tEAR P TF PMERIBIAS,

*FRIEFNFEREEX BOM £MSENEZER, Bl 245501,
M PCB 43#E3SH BOM

The PCB Editor can export a BOM through File — Fabrication Outputs . BOM.... This method provides no
control over the output format and does not include all symbol information, but is useful for PCB-only
workflows that do not involve a schematic. In general, it is recommended to use the schematic editor’s BOM
export tool instead.

ERMzR

MRE— TS5 B BB SIERRIUT, XEEREFI AL, BRI S
* RISKHESIHEITIZR,
* NS5IMZERERE (ME) JIxK.

FHRTFSAANMEREI. SRATSRNIMKEMN THIFXG, MESERFREEIRITRAREM, RAMKRETL
TEHEMEF CAD R, W PCB MmERMA. (hESNAREEERmIFRIRR,

KiCad 325/ LIRS :

e KiCad /=0, AJH KiCad PCB fmiB28:S A, Am, RizfEAE "MEREEFEH PCB" TEMARY KiCad MRS A
PCB 454825,

¢ OrCADPCB2#&3(, F3F OrCAD igit PCB,

e Allegro format, for designing PCBs with Allegro.
e PADS format, for designing PCBs with PADS.

* CADSTAR 48T\, FiF CADSTAR i&it PCB,

* Spice 18T, ATEFANEBEREB(HESR

£ KiCad 5.0 REUGHIRRATF, SRt MNRIEBE YRiE 25575 PCB frigaant, RBENERIEM

NOTE = srem WEIZEEHPCE" TR,
wore | EUBGIFIREREOIREE TR AR TR, 318, PRI T RS AT IR
ATRAM, BIEEMT SRR, FANHRITE. W&,
E 5

MR 2ET S HMRWEE (X - B - FR...) SHH,
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—-c.’? L4 Export Netlist e W

KiCad OrcadPCB2 Allegro PADS CadStar SPICE SPICE Model

Export netlist in KiCad format

Output Messages
Shaow: All (¥ Errors o (¥ Warnings o () Actions ¥ Infos Save...
Add Exporter.. ove Exporte Close Export Metlist

KiCad supports exporting netlists in several formats: KiCad, OrcadPCB2, Allegro, PADS, CADSTAR, Spice, and
Spice Model. Each format can be selected by selecting the corresponding tab at the top of the window. Some
netlist formats have additional options.

wif SHRRZE, SRTEAMNRXGRIHRENR,

NOTE WFABRIEE], MRAERDTEERE 75,

HAMRBTNNEE X E RS LS R & RINERSE... RHERM. BEXEREREH KiCad AANASIE, I
40 Python BIARSK XSLT #1{zk. XTEEXMREMBNESER, BEEIRNEEXHRERFZET,
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Spice MFRIET

—-c.’? L4 Export Netlist e W

KiCad OrcadPCB2 Allegro PADS CadStar SPICE  SPICE Model

Export netlist in SPICE format

|:| Use current sheet as root
Save all voltages
Save all currents
Save all power dissipations

Save all digital event data

Run external simulator command:

spice "HI"
Output Messages
Shaow: All (¥ Errors o (¥ Warnings o () Actions ¥ Infos Save...
Add Exporter.. || Remove Exporte Close Export Metlist

Spice FIFRARTURML 7 L TR,

o LiERE MRANEIEEFIREE N, RELANERSHEFHERERHR, BN, rEREEERITHRS .

¢ The Save all voltages option adds a .save all command to the netlist, which causes the simulator to
save all node voltages.

¢ The Save all currents option adds a .probe alli command to the netlist, which causes the simulator
save all node currents.

e The Save all power dissipations adds .probe commands to save the power dissipation in each
component.

¢ The Save all digital event data removes the esave none command from the netlist, which causes digital
event data to be saved. Digital event data may consume a lot of memory.

NOTE ARHEIBZERT ARIREBPARR,

TRASESENEE, UESEF Spice ((EHFRE. BAME !
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p and M as unit prefixes are replaced with u and Meg, respectively
¢ Units are removed (e.g. 4.7kQ is changed to 4.7k)

* RKM {&MBERNE 15 Spice A (HI0, 4u7 #HK 4.7u)

Spice MFZSHEITRH T —FE BN ZE, AILAAAESRNERNMKFH TR, XN FAEAERKICad FIA
8B ngspice (HEZMIER FafT{AE, SEFHA KiCad FHESR L EARAZFHEDIS!T ngspice (A EE2RBERAMN.,

Enter the path to the external simulator in the text box, with %I representing the generated netlist. Check
the run external simulator command box to generate the netlist and automatically run the simulator.

NOTE FRARHMAERRIT (spice "%I" ) HAFRMNIEARA L LREFHHESRR
Spice {(AE#BHA(FEMT ( .PROBE, .AC, .TRAN ¥F) IZ7EMFXF, REFEFISHHEAAS (. ) FA
RN ATEN R E SEMERYR, IR—TXANREEZT, REMASHLITERIEEAN,
RIERIEE RS Spice BANURE, ATEEEREXEM | include EDHBNRMEIRZ,
Spice IBEMFRIRT

—-c.’? L4 Export Netlist e W

KiCad OrcadPCB2 Allegro PADS CadStar SPICE SPICE Model

Export netlist as a SPICE .subckt model

Use current sheet as root

Output Messages

Show: All (| Errors o (v Warnings o (v Actions ¥ Infos Save...

Add Exporter.. emove Expt Close Export Metlist

KiCad & AILUSRIEEIRIMZR S J9 Spice FHRRD, XA SE—TEIRF Spice (AREH, RIEEFHIEME
RIFEEH R FREERNE (B, REPHE TS IHIEEHNE, #dizs ARSI
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* WA FERINEFRRAE—T @A FELE

o Wl FEXR(CIRERREER it HEE
* WA BRIRERIRER MARE HEE
* =X HERITEHRMSNE =7 #iFE

* W BRIRERIRAE #a) #EL

L3R CAANAIEEIERIREE Y, RELAITIERS R FREERD, SN, AEREEERAGRS L,

A

THEZ KiCad {AETFIR sallen_key TIEHIRIEE,

+F

R1 R2
1k 1k
— L F+——1_3

Vi
c1
>N: * 100n

PWR_FLAG VDD

V2
pC 10

lowpass

= 2
|

= ADBOSL
-

2

V55

.ac dec 10 1 1Meg

ZEREEM KiCad MR T :

V3

FWR_FLAGGND
DC 10

PWR_FLAG VSS
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(export (version "E")
(design
(source "/usr/share/kicad/demos/simulation/sallen_key/sallen_key.kicad_sch")
(date "Sun 01 May 2022 03:14:05 PM EDT")
(tool "Eeschema (6.0.4)")
(sheet (number "1") (name "/") (tstamps "/")
(title_block
(title)
(company)
(rev)
(date)
(source "sallen_key.kicad_sch")
(comment (number "1") (value ""))
(comment (number "2") (value ""))
(comment (number "3") (value ""))
(comment (number "4") (value ""))
(comment (number "5") (value ""))
(comment (number "6") (value ""))
(comment (number "7") (value ""))
(comment (number "8") (value ""))
(comment (number "9") (value "")))))
(components
(comp (ref "C1")
(value "100n")
(libsource (lib "sallen_key_schlib") (part "C") (description ""))
(property (name "Sheetname") (value ""))
(property (name "Sheetfile") (value "sallen_key.kicad_sch"))
(sheetpath (names "/") (tstamps "/"))
(tstamps "00000000-0000-0000-0000-00005789077d"))
(comp (ref "C2")
(value "100n")
(fields
(field (name "Fieldname") "Value")
(field (name "SpiceMapping") "1 2")
(field (name "Spice_Primitive") "C"))
(libsource (lib "sallen_key_schlib") (part "C") (description ""))
(property (name "Fieldname") (value "Value"))
(property (name "Spice_Primitive") (value "C"))
(property (name "SpiceMapping") (value "1 2"))
(property (name "Sheetname") (value ""))
(property (name "Sheetfile") (value "sallen_key.kicad_sch"))
(sheetpath (names "/") (tstamps "/"))
(tstamps "00000000-0000-0000-0000-00005789085b"))
(comp (ref "R1")
(value "1k")
(fields
(field (name "Fieldname") "Value")
(field (name "SpiceMapping") "1 2")
(field (name "Spice_Primitive") "R"))
(libsource (lib "sallen_key_schlib") (part "R") (description ""))
(property (name "Fieldname") (value "Value"))
(property (name "SpiceMapping") (value "1 2"))
(property (name "Spice_Primitive") (value "R"))
(property (name "Sheetname") (value ""))
(property (name "Sheetfile") (value "sallen_key.kicad_sch"))
(sheetpath (names "/") (tstamps "/"))
(tstamps "00000000-0000-0000-0000-0000578906Ff"))
(comp (ref "R2")
(value "1k")
(fields
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£ Spice #&8T\FR, MK :

.title KiCad schematic

.include "ad8051.1lib"

XU1 Net-_C2-Pad1_ /lowpass VDD VSS /lowpass AD8051
C2 Net-_C2-Pad1_ GND 100n

C1 /lowpass Net-_C1-Pad2_ 100n

R2 Net-_C2-Pad1_ Net-_C1-Pad2_ 1k
R1 Net-_C1-Pad2_ Net-_R1-Pad2_ 1k
V1 Net-_R1-Pad2_ GND AC 1

V2 VDD GND DC 10

V3 GND VSS DC 10

.ac dec 10 1 1Meg

.end
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AN SE

KiCad ¥RTBLARBIRTEETR, REEESRBNES, RIERTNE TRESHA—TTBHNZIMEAK—IRR, T
AR ERZFMIRT S BFNER. HI30, #FART Audio:AD1853 218 Audio FEAHY AD1853 RIS,

BESE

KiCad uses a table of symbol libraries to map a symbol library nickname to an underlying symbol library on
disk. Kicad uses a global symbol library table as well as a table specific to each project. Libraries are not
loaded unless they are included in either the global or project-specific library table.

To edit either symbol library table, use Preferences -~ Manage Symbol Libraries....

m * Symbol Libraries oo

J Global Libraries | Project Specific Libraries |

Enable Show Nickname Library Path Library Format o]

@ | ke |ewssessscssssss sesgymivtbe e [ |

+ w1 [ Reset Libraries  Migrate Libraries

Available path substitutions:

ERNSEREE T TR URIMBNTRER AL, HAILUERRETIR, ZRRZFE KiCad BBEXHRTH sym-
lib-table XA, ZHRIIZIE BURTERRRIERE,

ITRTANMRSERTEE T T AN TREMNENS IR, IREEHATIETHANMSE, ZRIYREELR
XHEFE T sym-lib-table 324,

Many (or even all) of the loaded libraries may be contained in a nested library table, as shown in the
screenshot above. To expand a nested library table and view its contents, press the [ button next to the
nested library table entry. This opens the nested table in a new tab, as shown below.
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[Ki s

Global Libraries

Symbol Libraries v oA X

Project Specific Libraries Kicad =

Enable Show Nicknare Library Path Library Format ||

4xxx_1EEE

T4XGHA

T74xx%

74xx_lEEE
Amplifier_Audio
Amplifier_Buffer
Amplifier_Current
Amplifier_Difference
Amplifier_Operational

Amplifier_Instrumentation

${KICAD8_SYMBOL_DIR}/4xxx_IEEE kicad_sym
${KICAD8_SYMBOL_DIR}/74xGxx.kicad_sym
${KICAD8_SYMBOL_DIR}/74xx.kicad_sym
${KICADB_SYMBOL_DIR}/74xx_IEEE.kicad_sym
${KICAD8_SYMBOL_DIR}Amplifier_Audio.kicad_sym
${KICAD8_SYMBOL_DIR}Amplifier_Bufferkicad_sym
${KICAD8_SYMBOL_DIR}/Amplifier_Current.kicad_sym
${KICAD8_SYMBOL_DIR}/Amplifier_Difference.kicad_sym
${KICAD8_SYMBOL_DIR}/Amplifier_Operational.kicad_sym

${KICAD8_SYMBOL_DIR}/Amplifier_Instrumentation.kicad_sym

KiCad
KiCad
KiCad
KiCad
KiCad
KiCad
KiCad
KiCad
KiCad
KiCad

CYRNCYRNCYRNCO RN CORNCORNCO RN CORNCORNCYRN GOl
KON CYRNCYRNCO RN CIRNCORNCO NN CORNCONCYRN GOl |

Amplifier_Video ${KICAD8_SYMBOL_DIRYAmplifier_Video.kicad_sym KiCad

+ W~ T [ Reset Libraries | Migrate Libraries

Available path substitutions:
${KICAD10_SYMBOL_DIR} /home/graham/kicad/libraries/symbols/kicad-symbols

${KIPRIMOD} /home/graham/kicad/src/kicad/demos/openair-max

© Cancel 0K

KiCad’s symbol library management system allows directly using many types of symbol libraries, including
formats that are native to other non-KiCad EDA tools:

¢ KiCad symbol libraries ( .kicad_sym files)

¢ KiCad Legacy symbol libraries ( .1ib files)

e Altium Designer libraries ( .SchLib or .IntLib files)

® CADSTAR Schematic Archive libraries ( .1ib files)

® KiCad database library configuration files ( .kicad_dbl files)

e FEagle libraries ( .xml files)

* FEasyEDA (JLCEDA) Standard Edition libraries ( . json files)

* FEasyEDA (JLCEDA) Professional Edition libraries ( .elibz, .epro,or .zip files)
e KiCad HTTP library configuration files ( .kicad_httplib files)

Non-KiCad symbol libraries, including KiCad Legacy symbol libraries, can be migrated to KiCad .kicad_sym
format using the Migrate Libraries button (see the migrating libraries section).

KiCad only supports writing to KiCad’s native .kicad_sym format symbol libraries. All
other symbol library formats are read-only. To modify a non-KiCad format symbol library,
you must first convert it to KiCad format.

NOTE

Library tables can also include other library tables, which are called nested library tables. When a nested
library table is used, the libraries in the nested table are loaded as if they were included directly in the main
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table.

Initial configuration

The first time KiCad runs (or any time KiCad runs and no configuration is found), KiCad will guide you
through creating a new configuration or importing a configuration from a previous version. This includes
setting up a new footprint library table. This process is described in the Project Manager documentation.

You can reset your footprint library table to the default by clicking the Reset Libraries button in the
footprint library table dialog.

Resetting your footprint library table will permanently change your footprint library
table on disk.

WARNING
The default symbol library table contains a single entry, which points to another symbol library table
containing all of KiCad’s default symbol libraries. This nested library table is maintained as part of the KiCad
libraries and is updated along with KiCad and its libraries. You should not edit it yourself.

KiCad’s default symbol libraries are included in your library table via a nested library. This
allows the list of default KiCad libraries to be updated when KiCad and its libraries are

NOTE updated, without affecting your personal library configuration. Your personal library
table configuration can be maintained between KiCad versions, while still allowing you to
receive updates to the default libraries.

Managing table entries

Symbol libraries can only be used if they have been added to either the global or project-specific symbol
library table (or to a nested table included in either top-level table).

Bl [T I REREERE—TEIRE + BEHEREEAEXARBERRIN—TE, EENENERNE ZRT
FRERT (ERTFELR) . AMNEDEERBNERBHRE W RERMERE,

When an entry in the library table is itself another library table, you can open this nested table by clicking
the [ button next to the nested table’s entry. This opens the nested table in a new tab, where you can see
and edit the libraries included in the nested table. To add a nested library table, click the downwards arrow
next to the g button, choose the Table library type, then browse to the table file.

The 4* and ., buttons move the selected library up and down in the library table. This does not affect the
display order of libraries in the Symbol Editor or Symbol Chooser.

Libraries can be disabled by unchecking the Enable checkbox in the first column. Inactive libraries are still
in the library table but do not appear in any library browsers and are not loaded from disk, which can
reduce loading times. Alternatively, you can hide a library from the library browsers while still loading it
from disk by unchecking the Show checkbox.

Hiding a library is primarily useful in conjunction with database libraries. Database
libraries define symbols by adding metadata to symbol definitions from another symbol

NOTE library. This base symbol library needs to be loaded, so it cannot be disabled, but for
convenience the library can be hidden if it is not needed beyond the database library
definition.

B RIGEERNE—TE, RE snitt - REEEANRE—TE, AILEE—RIKE.
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BTELIE—THENEN | FRA—TRPADIFEESHIER. AM, 2MANEERNIRERTES, T
BRPNELLERERPHERER LR ES.

ENRZIA—EBSENNARRBEEEXR, BEFFR (1) TEEENBNMITSBIPER, RATHBIERR
MIFF= 2 B R

Each library entry must have a valid path. Paths can be defined as absolute, relative, or by path variable
substitution.

The appropriate library format must be selected in order for the library to be properly read. The supported
formats are listed above. Only KiCad format libraries ( .kicad_sym) can be saved. Other symbol library
formats are read-only and must be converted to KiCad format before you can modify them.

B-THERERFER, BATRINERBRER, ENFERERIAMER, FLURIMETTENEER RN SEERR T,

Nested library tables

In addition to containing libraries, library tables can also contain other library tables. Library tables that are
referenced by other library tables in this way are called nested library tables. Any libraries in a nested library
table are loaded as if they were directly listed in the top-level library table.

Nested library tables let you separate groups of libraries into different library table files, then include all of
the individual tables into the main top-level library table. This could be used, for example, to make a
standard library table for your company, and share that table with everyone who needs it. Each user can
then access the standard set of company libraries after they add the shared table as a nested library table in
their own global table.

When KiCad is configured to its default library table configuration, the global library table contains a single
entry, which is a nested library table. This nested table is part of KiCad’s default libraries and lists all of the
KiCad default symbol libraries. When KiCad is updated, this nested table is also updated, which allows you to
receive an updated list of KiCad’s default libraries without disturbing your personal library configuration.

Path variable substitution

The symbol library tables support path variable substitution, which allows you to define path variables
containing custom paths to where your libraries are stored. Path variable substitution is supported by using
the syntax ${PATH_VAR_NAME} in the symbol library path.

By default, KiCad defines several path variables which are described in the project manager documentation.
Path variables can be configured in the Preferences - Configure Paths... dialog.

Using path variables in the symbol library tables allows libraries to be relocated without breaking the
symbol library tables, so long as the path variables are updated when the library location changes.

KiCad will automatically resolve versioned path variables from older versions of KiCad to
the value of the corresponding variable from the current KiCad version, as long as the old

NOTE variable is not explicitly defined itself. For example, ${KICAD9_SYMBOL_DIR} will
automatically resolve to the value of ${KICAD10_SYMBOL_DIR} if there is no
KICAD9_SYMBOL_DIR variable defined.

${KIPRJMOD} is a special path variable that always expands to the absolute path of the current project
directory. ${KIPRJMOD} allows libraries to be stored in the project folder without having to use an absolute
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path in the project library table. This makes it possible to relocate projects without breaking their project
library tables.

Usage patterns

MSEAUEREX, HAMETALRMNSNIEEX. FAFNERRPEXWRSELSRAAN, HFHETER
PRI KiCad EEEX {4 3RHHY sym-1ib-table X4, TIEEAMNRSERIANLRFIFNIEXXHER.

FMSAEERARIRR, EERXTEXMAENESREE(NEERN 22 AN, XHHENRRE, MNHATE
=8,

EIEMEM EEXFENRSE, BEREMRBIERSRNE, XD 7RIS ERNERE, RRIIMESSEILE
WINE T IREMENE TRSE,

—MERERREEFEENEXERANE, HETETANERPEXTERBNE, WFNAEXESEEAR
fhillo

Migrating symbol libraries to KiCad format

Non-KiCad format libraries, including legacy libraries ( .1ib files), are read-only. They need to be converted

to KiCad format ( .kicad_sym files) before you can save changes to them.

As with most KiCad files, newer versions of KiCad can open older-format library files, but
NOTE older versions of KiCad cannot read files once they have been saved by a newer version of
KiCad.

Libraries in other formats can be converted to KiCad 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  ctrl -
clicking or | shift -clicking.

WA= —TE, HERERNSHERTHTEI ISl ATHE,

Legacy project remapping

LUMAARSERTIZHICIZNFRIEERN, KiCad NEIMGRIEEDPHIRTSEIHEEFRRFEELNERRTS,
X TERENRINSEBERTF/I TR

o REEPEANRBEDARTA, FESASHEMIEIREESRELREE .
* FFEIRERFHREEANEICIRINE ESREBIEIRE ERFAIHTH,
* TENSEFENTRIESEHRBIA,
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WARNING
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pULESES):3

The Symbol Library Browser allows you to quickly examine the contents of symbol libraries. The Symbol
Library Viewer can be accessed by clicking iiﬁ icon on the main Symbol Editor toolbar or with View -
Symbol Library Browser.

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

Ih » /home/graham/kicad/libraries/symbols/kicad-symbols/Diode.kicad_sym — Symbol Library Browser VoA X

File View Help

BB CQQe@ |4 E

Q, Filter Q, Filter
oiode
Diode_Bridge 1N40D02
Diode_Laser 1N4003
Display_Character 1N4004 [)
Display_Graphic 1N4005
Driver_Display 1N4006
Driver_FET 1N4007 H H
Driver_Haptic 1N4148
Driver_LED TNAT48W
Driver_Motor TNA148WS
Driver_Relay TN4148WT 1 N 4 O O 1
Driver_TEC 1N4149
DSP_AnalogDevices 1N4151
DSP_Freescale 1N4448
DSP_Microchip_DSPIC33 | 1N4448W
Name Parent Description Keywords
1N4001 50V 1A General Purpose Rectifier Diode, DO-41 diode
Z9.31 X 600.00 ¥ 0.00 dx 600.00 dy 0.00 dist 600.00 grid 50.00 mils

PGS I=EAt=A ) % AR R NE RIEE T,

TEMIERISU TS
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Select previous symbol in library.
Select next symbol in library.

Zoom tools.

Toggle display of pin electrical types.
Toggle display of pin numbers.

Select the body style of a symbol with multiple body styles.
Select the unit of a multi-unit symbol.

Open the symbol’s datasheet, if it is defined.

Insert current symbol into the schematic.
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® Pins, which connect to wires in the schematic and correspond to footprint pads in the PCB. Pins 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.

° FE}, WMUS. {E. PCBIZITHINRERBIE,

A symbol library is composed of one or more symbols. Generally the symbols are logically grouped by
function, type, and/or manufacturer. Each symbol library is a single file with the .kicad_sym extension.

Symbols can be derived from another symbol in the same library. Derived symbols share the basic shape and
pin definitions of a base symbol, but can override the base symbol’s metadata. For more information, see the
derived symbol section.

15 w8 SR B

KiCad provides a symbol editing tool that allows you to create libraries; add, edit, delete, or transfer
symbols between libraries; export symbols to files; and import symbols from files. The Symbol Editor can be
launched from the KiCad Project Manager or from the Schematic Editor (Tools — Symbol Editor). You can
also open the Symbol Editor from the a symbol in the schematic; in this way you can edit either the library
copy or the schematic copy of that symbol in the editor.

Editing the library version of a symbol will not affect any copies of that symbol that have
been added to a schematic until the schematic copy is updated from the library.
Conversely, editing the schematic version of a symbol will not affect the library version of
a symbol or any other copies of that symbol in a schematic.

NOTE

—RERA, RIT—TRISHRIZESE

s EXMSEEH—THZTEITAHEM,

s EXMSEEHBANIEXE (BIRARERNS) -

* [FREBE%. . B, ZBERXFRITHERSAM,

o AMBIH, FAHEXETEIHNEFRTTR. 2 KSTUESEKE GaA. @, =5 BREEF) .

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

° //J\\jJD__[LB,J%En ;ll] PCB 'LX'L-I-EA{L-HQ}EHB’J:E]‘ %ﬂ*ﬂ/jﬂiXEjJﬂ’Eo

° L//J\\b”?ﬂi %ﬁ%*uﬁﬁ?ﬂﬂiﬁ;&la% %, %%o
* YHRFEFBIES,

The Symbol Editor main window is shown below. It has three toolbars for quick access to common features
and a symbol viewing/editing canvas. Not all commands are available on the toolbars, but all commands are
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available in the menus.

NOTE You can edit the toolbars' contents in the Toolbar page of the Symbol Editor Preferences.

In addition to the toolbars, there are collapsible panels for the symbol tree, Properties Manager, and
selection filter on the left. The bottom of the window contains a message panel that shows details about the
selected object.

} * Amplifier_Operational:LM2904 — Symbol Editor w oA X
File Edit View Place Inspect Preferences Help

I a 5 = .

:F/' Bl CEAQAE & Ak A %@ = fe Unit A v %

Libraries [voss]

Q Filter

Item .—
> &0

> duxx_IEEE
> T4XGXX

> Té

> 74w _IEEE

U

o AR EH TS ™ ReCytpal

Reference u !
value LM2904
Input —

Footprint

N Ao lifine Auidio

Properties =

Kt NE o~ (12
=1
©
c
'—’—
+
g U\"L\Oﬂm_ufba

Datasheet http:sfwnon. ti.comy/lit

Keywords dual opamp
~ Symbol Definition

Selection Filter (5]
~ All items
v Pins v Text
+ Graphics « Otheritems

E y Description VY Dz
M2504 Symb Dual Operational Amplifiers, DIP-8/SOIC-8/TSSOP-8/VSS0P dual opa Tt . ti.co y
78.73 X550 Y-150 dx 550 dy-150 dist 570 grid 50 mils

Top toolbar

FTEEUFEHONNR, TEEMRESERE/ EMMT. SRS, f5RIENIEGENSTAINEEES
Fo

157



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’s properties.

Edit the symbol’s pins in a tabular interface.

Ty Vel 200 90Q00EBYN

Open the symbol’s datasheet, if it is defined.

fn

E% Run the symbol checker to test the current symbol for design errors.

Standard v Select the body style to display. The drop down control will be disabled if the
current symbol does not have multiple body styles.

Unit A v Select the unit of a multi-unit symbol to display. The drop down control will be
disabled if the current symbol does not have multiple units.

OF:'L'_;. Enable synchronized pin 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
interchangeable units and cannot be enabled for symbols with only one unit.

:I% Insert current symbol into the schematic.

M TR

The left toolbar provides options to change the display of items in the Symbol Editor.
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Toggle grid visibility on and off.

Toggle item-specific grid overrides on and off.

Jn Set units to inches, mils (0.001 inch), or millimeters. Clicking the button toggles to the next
mil unit, or you can choose a unit directly by expanding the palette (click and hold/drag).

bl

'k Switches the cursor crosshair between small, fullscreen, and 45-degree-rotated fullscreen.

Clicking the button toggles to the next crosshair type, or you can choose a crosshair directly by

-k expanding the palette (click and hold/drag).

|.o'_; Toggle display of pin electrical types.

E)- Toggle display of hidden (invisible) pins.

7 Toggle display of hidden (invisible) fields.

'f: Toggle display of library and symbol tree.

X Toggle display of Properties Manager panel.

Right toolbar tools

Placement and drawing tools are located in the right toolbar.
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k 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.
Graphical textbox tool. Left-click to add a new graphical textbox 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.

N O Om-+H %

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

point.

TJ- Bezier curve tool. Left-click to begin drawing a new graphical bezier curve item. First click for
the start point, then for the control points and the end point. Adjust the curve by dragging the
points.

/ 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.

5:] 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.

4, joo) 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.

Browsing, modifying, and saving symbols

The ?= button displays or hides the list of available libraries, which allows you to select an active library.
When a new symbol is created, it will be placed in the active library.

Clicking on a symbol name opens that symbol in the editor, and hovering the cursor over the name of a
symbol displays a preview of the 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

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.
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NOTE FRE— TSI St RER—EPEEMMEST RS,

To save the symbol changes to a new symbol, click File - Save As.... The symbol can be saved in the current
library or a different library (including a new library), and a new name can be set for the symbol.
Alternatively, you can use File - Save Copy As..., which behaves the same as Save As except that the
original symbol remains open rather than switching to the new symbol.

To create a new file containing only the current symbol, click File - Export — Symbol.... This file will be a
standard symbol library file which will contain only one symbol. The library will not be added to your
library table.

The editor can also open symbols from the schematic. To edit a symbol from the schematic, right click a
symbol in the Schematic Editor and select Open in Schematic Editor ( ctrl + E).

Editing and saving the schematic copy of a symbol will only update that symbol in the schematic; it will not
update other copies of that symbol in the schematic, and it will not change the original library copy of the
symbol. When you open the schematic copy of a symbol, the Schematic Editor displays an info bar that
warns you the library copy will not be modified. You can click the link in this info bar to open the library
version of the symbol instead, or press | ctrl + shift + E .

Creating a new symbol library

You can create a new symbol library by clicking File — New Library.... This opens a file browser for you to
choose a location and name for the new library. Symbol libraries are saved as a file; the file name is the
library name plus the suffix .kicad_sym.

The file browser also lets you choose whether the new library should be added to the global symbol library
table or the project symbol library table. Libraries in the global library table will be available to all projects,
while libraries in the project library table will only be available in the current project.

The global and project symbol library tables are managed using Preferences — Manage
NOTE Symbol Libraries.... This includes deleting and renaming symbol libraries. For more
information about managing library tables, see the symbol library table documentation.

After choosing a name, location, and library table, a new, empty library is created. When you create new
symbols, you can save them in this library.

AN

SIB—THRIS

To create a new symbol in the current symbol library, click the :l?/- button. You will be asked for a number of
symbol properties.

e Asymbol name.

* 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.

e USHIZ(U,C,R),
e FTRSMEBETE, MUNKXLRETEREALER (HlR0, —T 7400 FUEE NAND fS5RIE 4 T8, 8T1—

™ o
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s EEW/EHMEAHN (BRHEAL "B-EEFMN") -

e Whether the symbol is a power symbol. Power symbols appear in the Add Power Symbol dialog in the
Schematic editor, make global net connections based on their value, cannot be assigned a footprint, and
are excluded from the PCB and bill of materials.

* ZRAISEENMYIRIERRFER.
* ZRISEENM PCB kR,
EETVHEIRZEL,

* ST5IHRRIFEFIERIE BRI BFHRS.
* EENETEIHgwSHIS BRI,
* SIHRINESRERESIHEH, RERERS ARG BRI,

XERBMEUE R RAIMERSEEEHER,

P » New Symbol WA X

Symbol name: ‘ |

Derive from existing symbol: o
Default reference designator: | U

NMumber of units per package: | 1 +

All units are interchangeable

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

Exclude from schematic bill of materials

Exclude from board

Pin name position offset: = 0.508 mim

Show pin number text
Show pin name text
Pin name inside

& Cancel " OK

A new symbol will be created in the selected library using the given properties. The new symbol is opened in
the editor.

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 +m button and clicking on the new desired anchor position.
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Symbols have a number of properties and metadata items that can be defined. These include text fields,
attributes that can be set or not (such as Do Not Populate), pin connection settings, and filters for
appropriate footprints. These are initially defined in the library copy of the symbol, but they can be modified

on a per-instance basis once a symbol is added to a schematic. In other words, two copies of the same symbol
in a single schematic can have their properties edited separately.

To change the symbol properties, click on the :l% button to show the Symbol Properties dialog. You can also
double click an empty spot in the editing canvas.

I:>- b4 Library Symbaol Properties v oA X

General Units & Body Styles Footprint Filters Pin Connections Embedded Files

Fields
Name Value Show ShowMName HAlign VAlign Italic Bold
Value 4011 Center  Center
Footprint Center  Center
Datasheet http://www.intersil.com/content/dam/Intersil/documents/cd40/cd4011bms-12bmr Center  Center
Description Quad Nand 2 inputs Center  Center
+/ T [}
Symbol name: 4011
Keywords: CMOS Nand2
General Pin Text Options Attributes
Define as power symbol v Show pin number Exclude from simulation
Define ¢ wer symbo ¥ Show pin name . .
I P Exclude from bill of materials
v Place pin names inside Exclude from board
Position offset: | 40 mils Exclude from position files
Edit Simulation Model... ® Cancel v 0K

The most important settings are in the General tab. Here you can edit symbol fields as well as many basic
properties for the symbol. Other tabs contain options for multiple units and body styles, footprint filters,
jumper pins, and embedded files.

Symbol fields are explained in a separate section. The other settings in the general tab are:

¢ Symbol name is the symbol’s name in the library. Symbols are identified by a combination of the library
and symbol name. In older versions of KiCad, the symbol name was linked to the Value field. This link is
removed in KiCad 7.0 and later.

* The keywords should contain additional terms related to the component. Keywords are primarily used,
in combination with the symbol name and the Description field, for searching for the symbol in the
Symbol Chooser and the Symbol Editor. Those three items are also displayed when you select a symbol in
the Symbol Chooser.

* Define as power symbol and Define as local power symbol control whether the symbol acts as a power
symbol, making connections between otherwise separate nets.
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® The graphic options Show pin number and Show pin name control the visibility of the pin number and
pin name text.

¢ Place pin names inside controls 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.

e Exclude from simulation, Exclude from bill of materials, Exclude from board, and Exclude from
position files set the default state of these symbol attributes when the symbol is added to the schematic.

TEHHAIFER T —TRERE N5 IEBIRE TS SRS, TERINE HRSHIAIE,
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Symbol units and alternate body styles

Symbols can have more than one unit per package, each with different graphics and pin configurations. This
is often used for logic gates, opamps, or other components that have multiple subunits within one physical
package. Each symbol unit can be placed separately in the schematic, which can make it easier to draw neat
schematics.
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U1A U1B
4011 4011

Unit A Unit B

Symbols can also have multiple body styles, which are alternate graphical representations of the same
symbol. For example, the symbol for a NAND gate could have one body style showing an ANSI-style AND
gate with inverting "bubble" on the output, another body style drawn as an OR gate with inverting "bubbles"
on the inputs, and a third body style with an IEC-style rectangular NAND gate symbol.

Before KiCad 10.0, a maximum of one alternate body style per symbol was possible, and a
NOTE symbol’s alternate body style was sometimes referred to as a "De Morgan equivalent".
Beginning in KiCad 10.0, multiple alternate body styles are possible.

U1lA U2A
4011 4011

Standard Body Style  Alternate Body Style

By default, pins are part of a single unit and body style in the symbol. Alternatively, pins can be set as
common to all units or common to all body styles. When a pin is common to all units or all body styles, it
only needs to be created once, no matter how many units or body styles are used. Graphics and text may also
be set as common to all units or body styles, but typically graphics are specific to a single body style so that
each body style can have a unique appearance.

165



The settings for adjusting a symbol’s units and body styles are in the Units & Body Styles tab of the Symbol
Properties dialog.

Ib' # Library Symbol Properties v oA X

General Units & Body Styles ~ Footprint Filters Pin Connections Embedded Files

Symbol Units Body Styles
Number of units: | 5 - + Single body style
All units are interchangeable ® ‘Standard’ and Alternate’ De Morgan body styles
Custom body styles:

Unit display names (optional):

+ T4 [

Edit Simulation Model... © Cancel + OK

* Number of Units controls the number of symbol units.

e All units are interchangeable should be set if all symbol units are equivalent. If all units are
interchangeable, you can use the Synchronized Pin Edits mode to quickly make changes to all units.

* The Unit Display Names table lets you set an optional name for each unit. If you do not configure
display names, symbol units are named Unit A, Unit B, etc.

¢ The Body Styles options let you select between a single body style, two body styles for traditional
"Standard" and "De Morgan" representations of a symbol, and an arbitrary number of custom body styles.
If you enable custom body styles, you can set the name for each style.

You can only view and edit one symbol unit and body style at a time in the symbol editor’s editing canvas.

Use the | Unit A ~ | unit selection dropdown to select the unit you wish to edit, and use the

Standard ~ | body style selection dropdown to select a body style.

Synchronized Pins Edit Mode can be enabled by clicking the o?{';. icon. In this mode, pin

modifications are propagated between symbol units; changes made in one unit will be

NOTE 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.
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Symbol graphics

Graphical elements create the visual representation of a symbol and contain no electrical connection
information. You can draw new graphic shapes using the buttons on the right toolbar. The following types of
objects are available:

® Lines( / ) and polygons (Ej) defined by start and end points.

® Rectangles (|:|) defined by two diagonal corners.

e C(Circles (O) defined by the center and radius.

* Arcs (f- ) defined by the starting and ending point of the arc and its center.

® Graphical text ( T ) and textboxes (E'), which is automatically oriented to be readable, even when the

symbol is mirrored. Note that graphic text items are not the same as symbol fields.

Each graphic item (line, arc, circle, etc.) can be defined as common to all units and/or body styles or specific
to a given unit and/or body style.

Element options can be quickly accessed by right-clicking on the element to display the context menu for the
selected element. You can also double-left-click on an element to modify its properties, or edit its properties
using the Properties Manager panel.

Below is the properties dialog for a polygon element.

@® @® Polygon Drawing Properties

Border Fill Style

Width: mm  Color: Do not fill

Fill with body outline color
© Fill with body background color

Set border width to 0 to use schematic's default Fill with:
symbol line width.

Style: ‘ Default v

Private to Symbol Editor Common to all units in symbol

B TREYR

* Border determines whether the the shape’s outline should be drawn.

e Width and color define the line width and color of the border. A border width of 0 uses the schematic’s
default symbol line width. Style determines the line style of the border (solid, dashed, dotted, etc.).

¢ Fill Style determines if the shape defined by the graphical element is to be drawn unfilled or filled. The
fill color can be the color theme’s body outline color, body background color, or a custom color.

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.
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e Common to all body styles 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.

* Private to Symbol Editor causes the shape to be visible only when the symbol is edited in the Symbol
Editor. The shape will be hidden when the symbol is added to a schematic.

Symbol pins

Symbol pins are the parts of a symbol that connect to wires in the schematic. Each symbol pin corresponds
to a footprint pad in the PCB, and pins are matched to pads by number, so each pin’s number must match the
corresponding pad number in the footprint.

You can create and insert a pin by clicking on the D% button. This opens the Pin Properties dialog, then
allows you to place the pin in the symbol. After placing a pin, you can edit its properties by reopening its
Properties dialog (| € or double click on the pin) or by using the Properties Manager.

You can edit all of a symbol’s pins at once using the Pin Table. This may be a more

NOTE
convenient way to edit pins, especially for symbols with many pins.
P Pin Properties v X
Fin name: Common to all units in symbol
Common to all body styles
Pin number: 1
v Visible
Electrical type: | —{Input e
Preview:
Graphic style: t—Line e
X position: -300 mils
¥ position: -100 mils
Orientation: o Right v
Pin length: 150 mils L
Name text size: 50 mils
Number text size: = 50 mils
?

& Cancel « 0K

Pins have the following properties:

* Pin name is an optional name for the pin. Pin names can be displayed as part of the symbol, and if
present they are used as part of automatically generated net names for unnamed nets attached to the pin.
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Pin names cannot contain spaces; any spaces in a pin name are automatically replaced with underscores.
To define a pin name with an inverted signal (overbar) use the ~ (tilde) character followed by the text to
invert in braces. For example, ~{F0}0 would display FO O.

* Pin number is a string that uniquely identifies the pin. Symbol pins are matched to footprint pads by
pin/pad number, so pin numbers should correspond to pad numbers. Pin numbers are typically unique
within a symbol. In addition to numbers, pin numbers can contain letters or symbols. Pin numbers
cannot contain spaces; any spaces in a pin number are automatically replaced with underscores.

* FElectrical type describes how the pin behaves electrically, such as input, output, or open collector.
Electrical types affect ERC and some other behavior.

* Graphic style controls the appearance of the pin, such as an inverted pin or a clock input, but does not
have any other effects.

e X position and Y position are the location of the pin relative to the symbol’s anchor.

* Orientation is the direction the pin extends (left, right, up, or down) relative to its wire attachment
point.

¢ Pinlength is the length of the pin.

¢ Name text size and Number text size are the size that the pin name and number, respectively, are
displayed at.

e Common to all units in symbol controls whether the pin is part of all symbol units or only the currently
active symbol unit.

e Common to all body styles controls whether the pin is shown in all body styles or only the currently
active body style.

¢ Visible controls whether the pin is shown or hidden. Note that hidden power input pins have special
behavior.

e Alternate pin definitions are optional additional combinations of pin name, electrical type, and graphic
style that can be selected in the schematic instead of the default pin definition. These can be used, for
example, to represent selectable pin functions in a microcontroller.

Pin electrical types

Each pin in a symbol has an electrical type, such as input, output, or tri-state.

R IFRARIER KR RIEE ERC TRRER, ERCIHGESIHFERESIGNY, AR, BRWEASIBHEE, B
TR AME LIRS R,

You can use the Pin Conflicts Map in the schematic editor to configure which pin types are allowed to
connect and which will conflict. The default Pin Conflicts settings are briefly explained below. For more
information, see the ERC documentation.

Additionally, some pin types have special behavior outside of ERC. In the router, pads corresponding to a
free pin can be connected to copper of any other net without causing a DRC error, and multiple pads
corresponding to a single unconnected pin do not need to be connected to each other in the board.
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NOTE

Pin Type

Input

Output

Bidirectional

Tri-state

7ol

Free

Unspecified

The pin type that produces the optimal ERC pin conflict checking behavior is not always
the same as the pin’s conceptual pin type. When selecting a pin type, you should consider
how that type will interact with the pin type of other connected pins and whether that will
result in the desired ERC behavior. An example is an analog control pin that generates a
current and senses the voltage generated by that current flowing through an external
resistor. This pin could be considered an input pin because it senses a voltage provided
externally. However, in a schematic this pin will be connected to a resistor pin (passive)
and not to an output pin. There shouldn’t be an ERC violation if the pin isn’t connected to
an output pin; in fact, there should be an ERC violation if the pin does connect to another
output pin, as the pin would be sourcing a current on a net that is already driven.
Therefore such a pin should have the Output pin type even though it is sensing a voltage
and could be considered an input.

DU

A pin which is exclusively an input. The default Pin Conflicts settings allow
input pins to connect to most other types of pin. Also, an ERC violation will be
produced if an input pin is not driven, i.e. it is not connected to a pin with type
output, bidirectional, tristate, power output, or passive.

A pin which is exclusively an output. The default Pin Conflicts settings allow
output pins to connect to most types of pin that aren’t also outputs.

A pin that can be either an input or an output, such as a microcontroller data
bus pin. The default Pin Conflicts settings allow bidirectional pins to connect
to most other types of pins, though there are a few more restrictions than
with input pins.

A three state output pin (high, low, or high impedance). The default Pin
Conflicts settings allow tri-state pins to connect to most other types of pins,
but warnings are generated when they are connected to most types of output
Or power pins.

A pin that is not connected to active electronics, for example pins on a resistor
or connector. The default Pin Conflicts settings allow passive pins to connect
to most other types of pin.

A pin that does not electrically affect the operation of the device. These pins
typically represent package leads that are not internally connected to the chip.
The default Pin Conflicts settings allow free pins to connect to most other
types of pin.

In the PCB editor, pads corresponding to free pins can be connected to copper
of any other net without causing a DRC error.

A pin which has an unspecified type. With the default Pin Conflicts settings,
ERC generates warnings when unspecified pins are connected to most other
types of pins.
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Power input A pin that powers the device. The default Pin Conflicts settings allow power
input pins to connect to most other pin types. However, power input pins that
are not connected to a power output pin generate an ERC violation.

Additionally, power input pins that are marked invisible are automatically
connected to the net with the same name as the pin. This behavior is
supported primarily for legacy projects and is not recommended for new
designs. See the Hidden Power Pin section for more information.

Power output A pin that provides power to other pins, such as a regulator output. The
default Pin Conflicts settings allow power output pins to connect to most
types of input pins, but not output pins.

Open collector An open collector logic output. The default Pin Conflicts settings allow open
collector pins to connect to most input pins and other open collector pins, but
not to most other types of outputs.

Open emitter An open emitter logic output. The default Pin Conflicts settings allow open
collector pins to connect to most input pins and other open emitter pins, but
not to most other types of outputs.

Unconnected A pin that should not be connected to anything. ERC does not allow pins of
type unconnected to connect to any other type of pin, and ERC will not
generate an "unconnected pin" violation when pins of this type are left
unconnected. Unconnected pins are not configurable in the ERC Pin Conflicts
map.

If a footprint has multiple pads corresponding to a single unconnected pin, the
pads do not need to be connected to each other in the board.

When multiple pins of type unconnected are stacked in a symbol, they are
connected to separate nets, whereas stacked pins of other types are connected
to the same net.

Note that this pin type is different than placing a no connect flag on a pin in
the schematic. The unconnected pin type indicates that the pin should never
be connected in any schematic, while a no connect flag indicates that the pin is
intentionally unconnected in the current schematic.

Pin stacks

When a symbol has multiple pins that should always be connected to each other, you can choose to draw the
symbol so that those pins are stacked. Because the pins are in the exact same location, all pins in the stack
are always connected to each other and to any attached wires or labels. As an example, ground (or power)
pins are often stacked in symbols where the ground pins should always be connected together.

There are two ways to draw stacked pins in the Symbol Editor; both are equivalent.

® You can place multiple individual pins in the same location so that they are literally stacked on top of
each other. Each pin in the stack corresponds to a physical pin in the package (and to a pad in the
footprint). Each pin in the stack has its own pin number. Because only the top pin in the stack is shown, it
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You can place a single pin and enter multiple numbers in square brackets ( []) as the pin number. For
example, a pin with the pin number given as [1-3] represents pins 1, 2, and 3. [1,2,3] and [1-2,3]
also represent the same set of pins. Despite being shown as a single pin, all the pin numbers are
displayed. This method was introduced in KiCad 10.0.

Both forms of pin stacks are equivalent and result in the same electrical connections on the PCB. The second
method has the advantage of visually showing all of the stack’s pin numbers.

O

Exploded pin stack (separate pins)

Single pin with multiple pin numbers
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You can convert an exploded pin stack (a stack of individual pins) to a single pin with multiple pin numbers
by right clicking the pin stack and choosing Convert Stacked Pins. You can do the reverse operation,
converting a single pin with multiple pin numbers to a stack of individual pins, by right clicking the pin and
choosing Explode Stacked Pin.

When working with exploded pin stacks (a stack of separate pins), there are several considerations to keep
in mind.

* Typically, the top pin in the stack is visible, but the other pins in the stack should be marked as invisible.
This has the advantage of avoiding the crowded appearance of multiple pins, their numbers, and their
names printed on top of each other, but the disadvantage of not clearly showing that the additional pins
exist.

* The top pin can be set to the most appropriate electrical type, but the other pins should usually be set to
the Passive electrical type. This allows ERC to check connections to the pin stack, while avoiding ERC
conflicts between pins in the stack. If the pin type is Power Input, it’s especially important to set the
hidden pins to Passive because this avoids creating hidden power input pins, which act as global labels.

WARNING  Invisible pins with the Power Input type act like global labels.

Defining pins for multiple units and body styles

Symbols with multiple units and/or graphical representations are particularly problematic when creating
and editing pins. Most commonly, 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).

RSEmERADTRANCIZES M, FUABRT, e HAMrEREHEN—T2RTRSHERT, URNEEE
KRS EAENNAMRTE, E—RANEs HERERENRI, ENERSBETMEAENERITX
ﬁoEﬁﬁﬁﬁﬁ%%%ﬁTEX%&ERTE@%@EE%EMWOﬁ?&ﬁ%%ﬂ&ﬁﬁ@ﬁilﬁﬁt%ﬁ@
EWRRER, XGRIHRTEEIRIIt A E T 8 AR EIES B,

5IBIPINZ AN, BRIURAERTAEER. 5IHAIURRTRIS ZAFRAHLEAN, AR THSENEE
Mo HB—T5IBENPAAERETTEERN, EREFEELF—K, 5IHIRIES BB EERIRE D EARRE,

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 selecting the

alternate representation with the = standard ~ | dropdown control. To edit the pin number for

each unit, select the appropriate unit using the = Unit A ~ | drop down control.

Alternate pin function definitions

Symbol pins can have alternate pin functions defined for them. Alternate pin functions allow you to select a
different name, electrical type, and graphical style for a pin when a symbol has been placed in the schematic.
This can be used for pins that have multiple functions, such as microcontroller pins.
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Alternate pin functions 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.

P » Pin Properties oA X%
Pin name: PBO
Pin number: 18
v Visible
Electrical type: > Bidirectional ~
Preview:
Graphic style: }—Line v
X position: 600 mils

¥ position: -200 mils
Orientation: o Right v 1 8 P B O

Pin length: 100 mils
Mame text size: 50 mils
MNumber text size: | 50 mils

~ Alternate pin function definitions

Alternate Pin Name Electrical Type Graphic Style
© —
TIM1_CH2N > Bidirectional - Line
TIM3_CH3 > Bidirectional — Line
+ [
& Cancel v OK

Alternate pin functions are selected in the Schematic Editor once the symbol has been placed in the
schematic. For information on using alternate pin functions in the schematic, see the schematic editor
symbol documentation.

Pushing pin properties to other pins

(RALUBE AT —T5IM, FoalktE X5 IHCE, HHX5 |BIRFRA/) = #EX5 RS K0\, 51Z5 IHFKE,
BRI F KN AFRISHHIEME [, /55RrIpE RS BN E R,

51Bl=

Another way to edit pins is to use the Pin Table, which is accessible via the % button. 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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I:)- b4 Pin Table ~oA K

Pin numbers: 1-8 Pincount: 8 Duplicate pins: none Group by name ||
Count  Number Name Electrical Type Graphic Style Orientation X Position Y Position e
B = Fo
1 2 - = Input }— Line o Right -300mils 100 mils Filter by unit: v
1 3 + —| Input f— Line o Right -300mils  -100 mils e (e
1 4 V- =3 Power input }— Line T up -100mils 300 mils Fitter by selection
1 5 + =] Input — Line o Right -300mils  -100 mils
1 6 - =] Input — Line o Right -300mils 100 mils
1 7 }= output - Line o Left 300 mils 0 mils
1 8 v+ =3 Power input = Line 2 Down -100mils  -300 mils Export
* Export all pins
Export only shown pins
To File... To Cliphoard
Import
* Replace all existing pins
Append to existing pins
From File... From Clipboard
+ & ® Cancel « OK

X475 [RR MEER AT LUB I R AR B oAt {T4meE. FILUAE 4 A1 W EARD BUARINAOMIERS | B,

Norp = ETEHBHIRETHAESUAEKING, IR TRIRRE MRS, HLIIREARE
08

You can edit the same property for multiple pins simultaneously by grouping pins. Pins can be automatically

grouped by name with the Group by name checkbox, or you manually group several pins by selecting them

and clicking Group Selected Pins. Click the % button to clear the manual grouping. You can also filter the

table to only display pins in certain units or body styles, or filter to the pins selected in the symbol editor.

If Highlight on cross-probe is enabled in the £& menu, pins will be highlighted in the symbol editor when
you select them in the pin table.

You can also import and export pins from the pin table. This lets you define and edit pins in an external
spreadsheet tool. Especially for symbols with many pins, this may be more convenient than editing them
within KiCad.

To export pins from the table, click either the To File... or To Clipboard button. The pins are exported in a
comma-separated (CSV) format. All columns are exported, even if they are hidden in the table. If Export all
pins is selected, all pins in the symbol are included. If Export only shown pins is selected, only the pins
shown in the table are included.

To import pins into the table, click either the From File... or From Clipboard button. Data for import needs
to be in either comma-separated (CSV) or tab-separated (TSV) format. A header row with column names is
required: columns in the imported data are mapped to columns in the pin table by name. Any columns in the
imported data that don’t match a column in the pin table will be skipped, and any columns that are missing
in the imported data will be filled with default values in the pin table. If Replace all existing pins is
selected, the pins in the table are completely replaced by the imported pins. If Append to existing pins is
selected, the imported pins are added to the table without modifying or replacing the existing pins.
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Symbol fields

Symbols contain multiple fields, which are named values containing information related to the symbol.
Fields can be displayed on the schematic or hidden and only shown in the symbol’s properties. Some fields
have special meaning to KiCad: Reference and Footprint are both critical for creating a PCB, for example.
Other fields may contain information that is important for a design but is not interpreted by KiCad, like
pricing or stock information for a part.

Any fields defined in a library symbol will be included in the symbol when it is added to a schematic. You can
also add new fields to symbols in the schematic. Whether they are in the library symbol or not, these fields
can then be edited on a per-symbol basis in the schematic. They are also transferred to the symbol’s
corresponding footprint in the PCB.

Symbol fields are different than graphic text. In addition to being named, fields can be
NOTE moved and edited in the schematic, while symbol text can only be edited in the symbol
editor.

All library symbols are defined with five default fields: Reference, Value, Footprint, Datasheet, and
Description, which are added whenever a symbol is created. These default fields cannot be deleted. Only
the Reference field is required to have a value: the contents of a library symbol’s Reference field is used as
the reference designator prefix when the symbol is added to a schematic. In the schematic, the symbol’s
Reference field contains the entire reference designator.

WIRFER # FE, NESKEEE5HEREXE, 8TVE LIBNAME: FOOTPRINTNAME , Eff LIBNAME SiHEEXRDHY
HERERIN (W PCB YrigasFAARY F14ZEZERS?) , FOOTPRINTNAME 2 LIBNAME EEFRRIEIZREHN,

The Description field can contain text describing the symbol such as the component function,
distinguishing features, and package options. Together with the symbol’s name and keywords, text in this
field is used when searching for symbols in the Symbol Chooser or Symbol Editor. Before KiCad version 8.0,
this was a dedicated property (like the symbol name and keywords) rather than a symbol field.

Symbols defined in libraries are typically defined with only these five 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 added to every symbol in the schematic, not just all symbols

of one type.
BIZEINNZERT S FERI—MERETD ERMEAE X FRBVMER, FERBRTMENIRE X ZFER, X
NOTE BTRSHEAREERN, XEFREFAMIFIE TS, FRBIMERAIUERIEEFERE

EMPEREX (FWAERER) , EAINARERREMNEEFREHBEX (#XETIT
) o

NOTE NRIFEER S FERPEIEXRENTAEIE, FIEBEREIERE XK E,

BRE-TUENRNSFR, BREZFR, ERCHEEHE |, IAEFRXATERE BE...

To add new fields, delete optional fields, or edit existing fields, use the :l% icon on the main tool bar to open
the Symbol Properties dialog. Fields can be arbitrarily named, but names starting with ki_, e.g.
ki_description, are reserved by KiCad and should not be used for user fields.
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Fields have a number of properties, each of which is shown as a column in the properties grid. Not all
columns are shown by default; columns can be shown or hidden by right clicking on the grid header and
selecting or deselecting columns from the menu.

You can edit fields for many symbols at once using the Symbol Fields Table, which lets you
edit the fields of all symbols in the same library at once.

ESE Y 3

RIS AT EX BERRES SRS —EEA, MEsRraUERENEIRRER, MERETRETRS
BRI,

NOTE

AIBEXZ THERiESR. MEEA—THERNTERNRET  IREEEXFiESR, BLAERNEEREGRE
o

RIS LIEREER, * LRI AHENTER, SiEE, m ? BEEFH—TFF. a0, S0IC-* fFICE SoIC-
8_3.9x4.9mm_P1.27mm FERDINAFAIEAEL SOIC- FFkpUFEIER, T#ikas S0T?23 PCEZ S0T23 LUK SOT-23,

j}- 2 Library Symbaol Properties v oA X

General Units & Body Styles Footprint Filters = Pin Connections Embedded Files

Footprint filters:
SOIC*3.9%4.9mm*P1.27mm*

DIP*W7.62mm*

TO*99*

OnSemi*Micro8*
TSSOP*3x3mm*P0.65mm*
TSSOP*4. 4x3mm*P0.65mm*
MSOP*3x3mm*P0.65mm™*
SSOP*3.9x4.9mm*P0.635mm™*
LFCSP*2x2mm*P0.5mm™*
*SIp*
SOIC*5.3x6.2mm*P1.27mm*

+| s [

Edit Simulation Model... © Cancel v 0K

Jumper pins

You can configure a symbol to jumper some or all of its pins internally. Any jumpered pins will always have
the same net; they are considered shorted together, even if they are not explicitly connected together in the
schematic and PCB.

Symbols with jumper pins represent components that internally short together multiple pins. Examples of
such components are wire jumpers, connectors with multiple connected shield pins, and switches with
multiple shorted pins on each side of the switch.
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A footprint without jumpered pads. The ratsnest shows missing connections between same-numbered
pads.

The same footprint in the same circuit with same-number pads jumpered (internally connected by the
component). PCB connections between the same-numbered pads are no longer required.

Because KiCad considers the jumpered pins to be shorted by the component, you only need to connect to
one of the shorted pins in the schematic and PCB.

Jumper pins are different than net ties. A net tie allows copper to bridge two different
nets, and each pad in the net tie has a different net. With jumper pins, each pin has the
same net, and the electrical connection between jumper pins is assumed to be off-board in
the attached component.

NOTE

You can configure jumper pins in the Pin Connections tab of a symbol’s Properties.
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I:" # *Library Symbol Properties v A X

General Units & Body Styles Footprint Filters Pin Connections Embedded Files

All pins with duplicate numbers are jumpers

Explicit jumper pin groups:

Edit Simulation Model... © Cancel " 0K

When the All pins with duplicate numbers are jumpers setting is enabled, all pins (and pads in the linked
footprint) will be jumpered to the other pins with the same number. For example, all pins numbered 1 will
be considered connected to each other.

You can also configure jumper pin groups for pins that don’t have the same number by adding Explicit pin
jumper groups with the 4 button. Enter multiple pin numbers separated by spaces or commas. A pin
jumper group with the text 1 2 or 1, 2 will jumper together pins 1 and 2. A group with 34 5 or 3, 4, 5
will jumper together pins 3, 4, and 5.

Like many other symbol properties, a symbol’s jumper pin settings are transferred to the

NOTE linked footprint. You can also configure a footprint’s jumper pads using the Footprint
Editor.
Embedding files

External files can be embedded within a symbol. Embedding a file stores a copy of the file inside the symbol.
The symbol can then refer to the embedded copy of the file instead of the external file, which makes the
symbol more portable as it doesn’t rely on an external file, although the symbol library’s filesize is increased
as a result. In symbols this is especially useful for embedding datasheets and SPICE models.

In the symbol editor, you can embed files into library symbols in the Embedded Files tab of a symbol’s
properies.
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3’)— 2 Library Symbol Properties oA X

General Units & Body Styles Footprint Filters Pin Connections Embedded Files

Filename Embedded Reference

sn74hc00.pdf kicad-embed:/fsn74hc00.pdf

] (] Embed fonts Export...
Edit Simulation Model... © Cancel v 0K

You can add a datasheet, or a SPICE model, to a symbol and embed it in one step. To do so,
browse for a datasheet (in the Symbol Properties dialog) or a SPICE model (in the SPICE

NOTE Model Editor) and enable the Embed File checkbox in the file browser while choosing a
file. This embeds the file and automatically uses the embedded reference as the file path
instead of the path to the external file.

Files embedded in a symbol are deduplicated when the symbol is added to a schematic: if a file is embedded
in a symbol, and multiple instances of that symbol are added to the schematic, only one copy of the file will
be embedded, and all of the schematic instances will refer to the same embedded file.

When a symbol is derived from a symbol with embedded files, the derived symbol can access both its own
embedded files and the files embedded in the parent symbol. Files embedded in a symbol cannot be referred
to in the parent schematic outside of the symbol.

File embedding is explained in more detail in the Schematic Setup documentation.

Creating power symbols

Power symbols are symbols that are used to label a wire as part of a global power net, like VCC or GND. The
power symbol’s Value field determines the net label. The behavior of power symbols is described in the
electrical connections section. Power symbols are handled and created the same way as normal symbols, but
there are several additional considerations described below.

NERRISHRAE—TENERRREREAMN, KiCad NRISENEIRRISHIE pover EF, AFEIMEIEEXRZ
fEECHRRNS. IRARNSHEMEPDET EXABEERTS E, NSNS HNAEREERERN RIMERRT
BEER, LUETFiAIE,

Power symbols consist of a single pin of type Power Input. They must also have the Define as power symbol
property checked.

In previous versions of KiCad, a power symbol’s pin needed to be both a power input pin
and invisible, and the pin’s name determined the name of the net that the power symbol
connected with. Beginning in KiCad version 8, the pin in a power symbol does not need to
be invisible, and the net is determined by the power symbol’s Value field.

NOTE
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:[:9' b 4 Pin Properties v A X

Pin name:
Pin number: 1
v Visible
Electrical type: =¥ Power input e
Preview:
Graphic style: }—Line v
X position: 0 mils
Y position: 0 mils
Orientation: T Down w
Pin length: 0 mils
Name text size: 50 mils
Number text size: = 50 mils

> Alternate pin function definitions

& Cancel  OK

REB-THIRNS, BEAUTIR:

* Add a pin of type Power input. Make the pin number 1, the length 0, set the graphic style to Line, and
make the pin visible. The pin number, name, length, and line style do not matter electrically.

® Place the pin on the symbol anchor. This is not required but makes it easier to place the power symbol in
the schematic.

* FERPIKTEREHIFRTSER,

* Set the symbol value to the desired net name. The symbol value is electrically important: it determines
the symbol’s connected net name. This field can be changed later, after the symbol has been placed in the
schematic, which will change which net the symbol connects to.

® Check the Define as power symbol box in Symbol Properties window. This makes the symbol appear in
the Add Power Symbol dialog, prevents the symbol from being assigned a footprint, and excludes the
symbol from the board, BOM, and netlists.

® Also deselect the Show pin number and Show pin name options in the Symbol Properties window. This
is not necessary but improves the symbol’s appearance.
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An easier method to create a new power symbol is to use another symbol as a starting point.

Creating derived symbols

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 metadata (value, footprint,
datasheet, other fields, description, footprint filters, etc.). Any user-defined fields from the base symbol that
are not overridden by the derived symbol are directly inherited.

Derived symbols can be used to define symbols that are similar to a base part. For example, 741500, 74HCOO,
and 7437 symbols could all be derived from a 7400 symbol, because they are all quad NAND gates with the
same pinout.

NOTE In previous versions of KiCad, derived symbols were referred to as aliases.

To create a derived symbol, click the :F/- button. This will create a new symbol in the active symbol library.

NOTE The derived symbol must be created in the same library as the base symbol.

Choose a name for the symbol in the Symbol name field, and choose a base symbol from the Derive from
existing symbol dropdown.

As a shortcut for choosing a base symbol for a new derived symbol, you can right click an
TIP existing symbol in the library tree and choose Derive from existing symbol.... This opens
the New Symbol dialog and preselects the existing symbol as the base symbol.
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> 2 New Symbol VoA X

B Deriving from symbol 'AD797".

Symbol name: |

Derive from existing symbol: |LsrEN v

Default reference designator
Number of units per package
All units are interchangeable
creare 0 | ernate Do e(pe '|:| '|:_|;_'-: '|_;
Create s 0ol as power sy )
CXC I||||f om 0 dre
E'x'l' | ||'|F f 2m Doa '|:|

Keep linked datasheet
Keep linked footprint
Transfer user-defined fields

Keep content of user-defined fields

Pin name position offset
v Show pin number text
v Show pin name text
~ Pin name inside

& Cancel W 0K

When you are creating a derived symbol, most options in this dialog are disabled because the settings are
taken from the base symbol. Several options are only applicable to derived symbols, however:

¢ Keeplinked datasheet: if enabled, the value of the Datasheet field from the base symbol is also used in
the derived symbol. If not enabled, the Datasheet field is empty in the derived symbol.

¢ Keep linked footprint: if enabled, the value of the Footprint field from the base symbol is also used in
the derived symbol. If not enabled, the Footprint field is empty in the derived symbol.

¢ Transfer user-defined fields: if enabled, each user-defined field in the base symbol will also be created
as an empty field in the derived symbol. If this option is not selected, the derived symbol automatically
inherits the fields and their values from the base symbol.

* Keep content of user-defined fields: if enabled, the value of each user-defined field in the base symbol
will also be set in the derived symbol.

When you click OK, a new derived symbol will be created in the active library.
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The derived symbol has the same graphics and pins as the base symbol; therefore, its graphics and pins are
not editable. You can only edit the graphics and pins of a derived symbol by editing its base symbol; this will
affect the base symbol and any other symbols that are derived from it.

Derived symbols inherit all user-defined fields from the base symbol. This means that derived symbols
automatically have all the user-defined fields (and their values) from the base symbol. Inherited fields are
displayed in italics to show that they are inherited from the base symbol. You can override an inherited field
by giving the field a different value in the derived symbol.

Derived symbols are required to be in the same symbol library as their base symbol. If you perform a Save
As on a derived symbol to move it into a new library, the base symbol will also be saved in the new library.
To save a derived symbol into a new library without its base symbol, you can flatten the derived symbol.

Flattening derived symbols

You can convert an existing derived symbol into a fully-defined base symbol by right clicking the derived
symbol in the library tree and choosing Flatten Symbol. This breaks the derived relationship between the
derived symbol and its base symbol. After flattening, all of the graphics, pin definitions, fields, and other
metadata are fully defined in the formerly-derived symbol, but are otherwise identical to what they were
before the symbol was flattened.

Derived symbols must be in the same library as their base symbol. Flattening a derived
symbol allows the formerly-derived symbol to be moved to a different library.

NOTE
You can also flatten derived symbols while performing a Save As operation. Ordinarily, performing a Save As
on a derived symbol maintains the existing derived relationship between the derived symbol and its base
symbol: the newly saved symbol is still derived from the original base symbol. But if the Flatten/remove
symbol inheritance option is checked in the Save As dialog, the derived symbol will be saved as a base

symbol.
Bulk editing symbol fields

The Symbol Fields Table allows you to view and modify field values for all symbols in a library using a
spreadsheet interface. This is similar to the Symbol Fields Table in the Schematic Editor, but it contains the
fields for all symbols in a given library rather than all symbols in a schematic.

You can open the Symbol Fields Table by right clicking on a symbol in the Library Tree panel and choosing
Bulk Edit Symbol Fields.... This opens the Symbol Fields Table to edit the fields of all symbols in the same
library.

If the symbol is derived or has other symbols that derive from it, you can alternatively choose Bulk Edit
Related Symbol Fields.... This also opens the Symbol Fields Table, but shows the fields for the base symbol
and all symbols that derive from it.

When the dialog is open, you can switch between editing the whole library’s symbols and just related
symbols using the dropdown menu at the top of the window.
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i Symbol Fields Table (“4:00¢ Library) v oA X

Field Indl... | Group... - —
Q Filter Whole Library v ¥ Group symbols |2
Symbol Name
Reference symbol Name  « Value Footprint Datasheet Keywords Exclude From BOM | Exclude From Simu... | Exclude Fro... | Power Symbol | Local Power
Value 14528 https://wwn.onsem CMOS
Footprint 14529 14529 hittp: /. alldatas! CMOS MUX MUX4
Datasheet 14538 14538 https:/fwww.onsem CMOS
Description
4001 4001 http:/fwww.intersil. CMOS Nor2
Keywords
${EXCLUDE_ FROM_BOM} 4002 4002 http:/fwvww.intersil. CMOS Nor4
${EXCLUDE_FROM_SIM} 4009 4009 http:/fwvww.sycelect CMOS INV BUFFER high sinl
${EXCLUDE_FROM_BOARD} 4010 4010 http:/fwww.ti.com/li CMOS BUFFER high sink, VC
Power 40106 40106 https://assets.nexps CMOS
4011 4011 http:/raw.intersil. CMOS Nand2
4012 4012 http:/favw.intersil. CMOS Nand4
4013 4013 http:/fwww.onsemi. CMOS DFF
4016 4016 http: /. ti.com/li CMOS SWITCH
4017 4017 http:/rwww.intersil.s CNTCNT10
4020 4020 http:/fwvww.intersil. CMOS CNT CNT14
4021 4021 https:#/assets.nexpe shift register SR PISO
4022 4022 http:/fwvww.intersil.. CMOS CNT CNT8
4023 4023 http:/fwvww.intersil.. CMOS Nand3
+ £ ® - + Apply || © Cancel « OK

The main table has a row for each symbol and a column for each field. Each cell is editable. Symbol attributes
(Exclude From BOM, Exclude From Simulation, Exclude From Board, Power, and Local Power) are shown as
checkboxes.

The left pane contains a list of all available symbol fields and attributes. You can add or remove any symbol
field from the main table on using the Include checkboxes (fields can also be shown or hidden by right-
clicking on the header of the main table). New symbol fields can be added using the 4 button; a field with
that name will be added to every symbol. To rename the field, which changes the field name in all symbols,
use the #* button. The g button deletes the field from all symbols. You can collapse this panel by clicking
the 4= button.

Similar symbols can optionally be grouped by any symbol field using the Group By checkboxes. Symbols are
grouped into a single row in the table if all of their Group By fields are identical. The grouped row can be
expanded to show the individual symbols by clicking the arrow at the left of the row. The Group symbols
checkbox enables or disables symbol grouping, and the 2% button recalculates groupings.

Symbols can be filtered by symbol name using the Filter textbox at the top. The filter supports wildcards: *
matches any number of any characters, including none, and ? matches any single character.

Checking symbols
RBHERTLICERSTNRLEE, ERMBLIRE L § RAETHSSER,

186



(SEEL;

O [ ] Symbol Warnings

Off grid pin 1 at location (-7., -2.) in unit A of converted.
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Pins that are off-grid (pins are considered off grid if their position is not a multiple of the current symbol
editor grid. It is strongly recommended to use a 50 mil grid for symbol pins)

Pins that are duplicated

Issues with graphical shapes, such as zero-sized shapes
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In previous versions of KiCad, power symbols required an invisible power input pin so
that they would make a global connection. In KiCad 8, the power input pin does not need
to be invisible. Therefore the symbol checker will report if invisible power input pins are
detected.

NOTE
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Importing schematics from other applications

KiCad can import complete schematics saved in several third-party EDA tool formats, converting them to
KiCad’s native format in a single step. This allows you to migrate existing designs without having to recreate
them from scratch.

Importing a schematic replaces the current schematic with the contents of the imported
NOTE file. It does not merge the foreign schematic into an existing KiCad design. After import,
save the schematic using File - Save to create aKiCad .kicad_sch file.

How toimport a schematic

To import a schematic from a supported third-party format, use File —. Import — Non-KiCad Schematic....

An "Import Schematic" file dialog will open. The dialog presents an "All supported formats" filter that
includes all importable file types, as well as individual format filters. Select the desired source file and click
Open.

KiCad reads the foreign file, converts it to KiCad format, and loads the result into the schematic editor. If the
importer encounters any issues during conversion, a report dialog will appear listing warnings and
unsupported features.

If you open a file using File — Open... and the file is not a KiCad schematic, the Schematic
TIP Editor will display a message directing you to use File - Import - Non-KiCad
Schematic... instead.

Supported formats

KiCad supports importing schematics from the following EDA tools:

188



Source EDA Tool File Extension(s) Notes

Altium Designer .SchDoc Multi-sheet designs are supported; each
.SchDoc file corresponds to one sheet.

Eagle (Autodesk) .sch (XML) Eagle version 6.x and later (XML
format).

LTspice .asc LTspice schematic and simulation files.

PADS Logic .asc, .txt PADS Logic ASCII export format.

CADSTAR .csa Zuken CADSTAR schematic archive files.

Schematic Archive

gEDA /Lepton EDA .sch gEDA gschem and Lepton EDA schematic
files.

EasyEDA (JLCEDA)  .json EasyEDA Standard edition JSON export.

Standard

EasyEDA (JLCEDA) .epro, .zip EasyEDA Professional edition project

Professional files.

NOTE The Eagle .sch extension and the gEDA .sch extension are both used by their respective

tools. KiCad identifies the correct format automatically based on the file contents.

The PADS Logic .asc extension is shared with LTspice. KiCad inspects the file header to

NOTE
determine which format applies.

Format-specific notes

Altium Designer

KiCad imports Altium Designer schematic files ( .SchDoc ). Altium projects can contain multiple sheets, each
saved as a separate .SchDoc file. When you import one sheet, KiCad will also attempt to load the other
sheets referenced by that project, reconstructing the sheet hierarchy.

Symbols found in the source file are placed into a generated symbol library that is saved alongside the
imported schematic.

If you have a complete Altium project ( .PrjPcb) with both schematic and PCB files, the
KiCad Project Manager can import both in a single step. Use File —» Import Non-KiCad

NOTE
Project... ~ Altium Project... and select the .PrjPcb file. The .SchDoc import described
here is for schematic files imported on their own.
Eagle (Autodesk)

KiCad imports Eagle XML schematic files ( .sch), which are the format produced by Eagle version 6.x and
later. Eagle schematics store all sheets in a single file.

Symbols are extracted from the embedded Eagle libraries and placed into a generated KiCad symbol library.
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Binary Eagle files created by versions earlier than 6.x are not supported. Open the file in

NOTE . . . .
Eagle first and re-save it to convert to the XML format before importing.

LTspice
KiCad imports LTspice schematic files ( .asc). These are the simulation schematics created by LTspice, which
uses its own symbol library and netlist conventions.

After import, the schematic will reflect the circuit topology from LTspice, but simulation directives and
LTspice-specific elements such as SPICE parameters and behavioral sources may not convert fully. Review
the imported schematic and the KiCad SPICE simulator documentation before attempting to run simulations
on an imported LTspice design.

PADS Logic

KiCad imports PADS Logic schematic files ( .asc or .txt). These are the ASCII text exports produced by the
PADS Logic schematic editor. To generate this file from PADS Logic, use File - Export and select the ASCII
format.

CADSTAR Schematic Archive

KiCad imports CADSTAR Schematic Archive files ( .csa) from Zuken’s CADSTAR tool.

In addition to full schematic import, KiCad can use CADSTAR Parts Library files ( .1ib) as read-only symbol
libraries through the Symbol Library Manager.

gEDA /Lepton EDA

KiCad imports gEDA gschem and Lepton EDA schematic files ( .sch). These are ASCII text files produced by
the gEDA suite or its fork, Lepton EDA.

Symbols in gEDA schematics reference external .sym files from the gEDA system symbol library. KiCad will
search standard gEDA library locations for these symbol files during import. Symbols that cannot be found
are replaced with a fallback rectangular symbol. Hierarchical sheets are supported; KiCad will recursively
import sub-schematics referenced by source= attributes on component instances.

EasyEDA (JLCEDA) Standard

KiCad imports EasyEDA Standard edition schematic files ( . json). To obtain a file for import, export your
design from EasyEDA using the Export EasyEDA option, which produces a JSON file.

Symbols are extracted from the embedded library data within the JSON file and placed into a generated
KiCad symbol library.

EasyEDA (JLCEDA) Professional

KiCad imports EasyEDA Professional edition project files ( .epro or .zip).

For projects containing multiple schematics, KiCad will present a project chooser dialog so you can select
which schematic within the project to import.

After importing

After importing a schematic from a third-party tool, review the result and perform any necessary cleanup:
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1. Save the schematic: Use File . Save to save the imported design as a KiCad .kicad_sch file. The file
will be placed in the current project directory with the project name.

2. Run the Electrical Rules Check (ERC): Select Inspect — Electrical Rules Checker to identify any
connectivity or symbol issues introduced during import.

3. Review the import report: If the importer produced warnings, the report dialog will have been shown
automatically. Review any warnings about unsupported features or items that could not be converted.

4. Remap symbols: Imported symbols are stored in a generated library created alongside the schematic. If
you want to use KiCad standard library symbols instead, use Tools — Edit Symbol Fields to reassign
symbols to your preferred library. The symbol remapping tool may also be useful.

5. Assign footprints: Third-party schematics rarely use KiCad footprint references. Use Tools - Assign
Footprints to link each symbol to an appropriate KiCad footprint before proceeding to board layout.

6. Check the drawing sheet: Imported schematics do not carry a KiCad drawing sheet (title block). The
schematic editor will use an empty drawing sheet after import. To add a title block, open File - Page
Settings and choose a drawing sheet template.
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Design blocks

Design blocks are a design-reuse feature that lets you save a portion of a schematic (and optionally a
corresponding PCB layout) as a named, reusable fragment stored in a design block library. You can
instantiate a design block any number of times within the same project or across different projects. Design
blocks are organized in libraries in the same way that symbols and footprints are organized in their
respective libraries.

A single design block can contain a schematic fragment, a PCB layout fragment, or both. When you place a
schematic design block, the saved schematic fragment is inserted into the current schematic sheet or into a
new hierarchical subsheet. If the design block also contains a layout fragment, you can later apply that
layout to the footprints that were placed as a result of the schematic fragment. This makes design blocks
well suited for circuits that appear repeatedly across projects, such as power supply subcircuits, filter
networks, protection circuits, and interface conditioning stages.

Typically, design blocks are created first as a schematic fragment, with the layout added later once the circuit
has been placed and routed on a board. Reusing layout fragments in design blocks is covered in the PCB
Editor manual.

Design block concepts

Two ways to place a design block

When you place a design block into a schematic you choose between two fundamentally different placement
modes:

Place inline (no sheet): The contents of the design block are inserted directly into the current schematic
sheet alongside all other schematic objects. The content becomes part of the current sheet and can be edited
in place.

Place as sheet: The contents of the design block are placed into a new hierarchical subsheet. The current
schematic sheet receives a hierarchical sheet symbol whose contents are the design block’s schematic.
Placing as a sheet is useful when the design block represents a logically distinct functional block, when you
want the design block contents to be visually separate from the parent schematic, or when you plan to reuse
the same sheet multiple times as a repeated hierarchical sheet. Default fields defined in the design block’s
properties are applied as hierarchical sheet fields when placing as a sheet.

In either mode, also enable the Place as group option to wrap the placed content in a group with a library
link. Without a group, features including saving changes back to the library, placing additional linked
instances, and applying the stored layout to the corresponding footprints in the PCB editor are not available.
The Place as group option works with both placement modes: when enabled alongside Place as sheet, a
group wrapping the sheet symbol is added to the parent schematic.

Design blocks do not support nested hierarchical sheets. If the sheet you are saving as a
NOTE design block contains hierarchical sheet symbols (subsheets), the save operation will be
rejected.
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The library link

When a design block is placed as a group, the group stores a library link in the format <library>:<block>
— for example, analog_filters:sallen_key_lowpass . This link connects the placed instance to its source in
the library and enables the following operations:

e Save to Linked Design Block — push edits made to the placed group back to the library, updating the
stored design block schematic.

¢ Place Linked Design Block — place another instance of the same design block as a new linked group,
without reopening the Design Blocks panel.

¢ Apply Design Block Layout — in the PCB editor, apply the layout stored in the linked design block to
the group of footprints corresponding to this design block instance. As an alternative, the multichannel
tool can replicate a manually completed layout from one group to another without requiring a stored
layout fragment in the design block.

A group that does not have a library link cannot use any of these operations. If you manually grouped the
contents of a design block without using the Design Blocks panel, you can add the library link retroactively
in the group’s properties dialog (see Setting a library link manually).

Setting a library link manually

If you have a group in your schematic that contains the same content as an existing design block but the
group does not have a library link, you can add the link without re-placing the design block:

1. Select the group and open its properties (right click -~ Group Properties..., or press E with the group
selected).

2. In the Library link field, enter the design block identifier in the format <library>:<block>. For
example, power_circuits:ldo_3v3.

3. Click OK.

The group will now behave as a linked group and all library-linked operations will be available.

If you want the design block’s schematic contents to also be grouped in the PCB, either for organizational
purposes or so you can apply a design block layout, use the Update PCB from Schematic tool with the Group
footprints based on symbol groups option enabled.

Design block library structure

Design block libraries are stored as directories on the filesystem. The directory structure has two levels of
nesting:

e The library itself is a directory whose name ends with .kicad blocks (for example,

my_power_circuits.kicad_blocks).

e FEach design block within the library is a subdirectory inside the library directory, with the suffix
.kicad_block (for example, 1do_3v3.kicad_block).

* Inside each design block directory, KiCad stores:

o
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A schematic file (<block_name>.kicad_sch) — present if the design block contains a schematic
fragment.

© Aboard file ( <block_name>.kicad_pcb ) — present if the design block contains a layout fragment.

© A metadata file (<block_name>.json) — always present; stores the design block’s description,
keywords, and default fields.

Because libraries and design blocks are plain filesystem directories, they can be managed with ordinary file
manager tools, version control systems, or shared over a network filesystem. The library tables (see below)
must be updated if library directories are moved or renamed outside of KiCad.

Global and project library tables

As with symbol and footprint libraries, design block libraries are registered in library tables before KiCad
can use them. There are two library tables:

¢ The global design block library table lists libraries that are available in every KiCad project. The global
table is shared across all projects on the same machine.

¢ The project design block library table lists libraries that are available only in the current project. The
project table is stored alongside the project files.

Both tables are managed through Preferences — Manage Design Block Libraries.... The dialog behaves
identically to the symbol and footprint library table dialogs. See the symbol library table documentation for
a full description of the library table interface.

The Design Blocks panel

To use schematic design blocks, first show the Design Blocks panel by clicking View - Panels - Design
Blocks. This opens a docked panel on the right side of the schematic editor. To close the panel, use the same
menu entry again, click the close button in the top right of the panel, or right click in the panel and choose
Hide Library Tree.

Design Blocks [
Q, Filter o
Item Description

- Recently Used -
~ Amplifiers Opamp circuits
noninverting_amplifier Noninverting amplifier circuit m
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The Design Blocks panel lets you create design block libraries and create, edit, and place design blocks in the
schematic.

The panel has three main areas:

e A filter textbox at the top, for searching across all libraries by name, description, and keywords. By
default results are ranked by best match. To sort alphabetically instead, select Sort Alphabetically
under the £¥ settings menu.

e Alibrary tree that lists all registered design block libraries and the design blocks they contain. Libraries
can be expanded or collapsed. A Recently Used pseudo-library at the top of the tree records design
blocks you have placed recently. Right click a library and choose Pin Library to keep it at the top of the
list regardless of recent usage.

e Apreview area below the tree that shows the name, description, keywords, and a graphical preview of
the currently selected design block.

Creating and managing design blocks

Design blocks are saved in design block libraries, so you need to add a library before you can save any design
blocks.

Creating a new design block library

To create a new library, right click in the library tree and select New Library.... This opens a file browser for
you to choose alocation and name for the new library. Design block libraries are saved as a folder; the folder
name is the library name plus the suffix .kicad_blocks.

The file browser also lets you choose whether the new library should be added to the global design block
library table or the project design block library table. Libraries in the global library table will be available to
all projects, while libraries in the project library table will only be available in the current project.

The global and project design block library tables are managed using Preferences -
Manage Design Block Libraries.... This includes deleting and renaming design block

NOTE libraries. The design block library tables behave in the same way as the symbol and
footprint library tables. For more information about managing library tables, see the
symbol library table documentation.

After choosing a name, location, and library table, a new, empty library is created. When you create new
design blocks, you can save them in this library.

Creating a new design block

In the schematic editor, design blocks can be created either from the entire contents of a schematic sheet or
from a selection of schematic objects. To create and save a new design block, select the desired source
objects, either by opening the desired sheet or selecting the objects in the editing canvas. Then right click the
design block library that will contain the block and select Save Current Sheet as Design Block... or Save
Selection as Design Block... as appropriate.

The two creation commands differ in what they capture:

e Save Current Sheet as Design Block captures everything on the current schematic sheet. Navigate to
the sheet you want to save before invoking this command. This is the most convenient option when the
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circuit you want to capture already exists on its own dedicated sheet.

¢ Save Selection as Design Block captures only the objects that are currently selected in the canvas. Select
the symbols, wires, labels, and other schematic objects you want to include before invoking this
command. If the selection is a single hierarchical sheet symbol, KiCad saves the contents of that subsheet
(equivalent to Save Current Sheet for that sheet). If the selection contains multiple items or a single
group, those items are saved as the design block content.

After invoking either command, the Design Block Properties dialog opens.

_.é;' -+ Design Block Properties AP

Default Fields

Mame Value

RZ value 10k

+ T W
Name: inverting_amplifier

Keywords: | inverting amplifier

Inverting amplifier circuit made from a single

Description: opamp.

&) Cancel « 0K

This brings up the Design Block Properties dialog, where you can edit the properties of the new design block.

¢ Name: this is the name of the new design block, which is shown in the library tree and the preview pane.
It is also used when filtering design blocks with the filter textbox. When design blocks are added as a
group or as a schematic sheet, this is the default name of the new group or sheet. The name may not
contain the characters / : ; \ | <> " * ? or any character that is illegal in a library item name.

* Keywords: these are space-separated keywords describing the design block. They are displayed in the
design block preview pane and used when filtering design blocks with the filter textbox.

* Description: this is a description of the design block, which is shown in the library tree and the preview
pane. It is also used when filtering design blocks with the filter textbox.

¢ DefaultFields: these are key/value pairs which are included as hierarchical sheet fields when the design
block’s schematic is placed as a sheet. Fields are ignored when the design block is not placed as a sheet.
Use default fields to pre-populate sheet-level parameters such as supply voltage, channel number, or
other values that are expected to be overridden when the design block is placed as a sheet.
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After filling in the properties and clicking OK, the design block is saved to the selected library. If a design
block with the same name already exists in the library, KiCad will ask for confirmation before overwriting it.

When you save a selection as a design block (as opposed to saving an entire sheet), KiCad automatically
groups the selected objects and sets the group’s library link to point to the newly created design block. This
means the selection is ready for further design block operations immediately after saving.

You can edit a design block’s properties after creating it by right clicking the design block in the design block
library tree and selecting Properties....

Deleting a design block

To delete a design block from a library, right click the design block in the library tree and select Delete
Design Block. KiCad will ask for confirmation before permanently removing the design block and its
directory from the filesystem. This operation cannot be undone.

Deleting a design block from the library does not affect any schematic objects that were previously placed
from that design block. Existing placed groups that had a library link to the deleted design block retain their
content; they simply lose the ability to use library-linked operations.

Updating an existing design block

There are multiple ways to push schematic changes back to an existing design block in the library. All of
them replace the schematic content stored in the design block with new content; they do not merge changes.

Updating from a selection
This is the most general approach and works regardless of how the design block was originally placed:

1. Select the schematic objects that represent the new content for the design block.

2. In the Design Blocks panel, right click the design block you want to update and choose Update Design
Block from Selection.

The stored schematic of the design block is replaced by the selection. If the design block previously had a
schematic but you are updating with a new one, KiCad will ask for confirmation before overwriting.

Updating from the current sheet

If the current sheet contains exactly the content you want to store in the design block (for example, if the
design block was originally placed as a hierarchical sheet and the sheet has since been edited):

1. Navigate to the sheet whose contents you want to store.

2. In the Design Blocks panel, right click the design block you want to update and choose Update Design
Block from Current Sheet.

The stored schematic of the design block is replaced by everything on the current sheet.

Saving from a linked group

If the design block was placed as a group and the group has a library link:

1. Edit the schematic contents inside the group.

2. Right click the group in the canvas and choose Save to Linked Design Block.
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This is the most direct workflow when iterating on a placed design block instance: edit in place, then push
back to the library with a single right click.

Updating a design block in the library does not automatically update previously placed
instances of that design block. Placed instances are independent copies of the design block
content at the time they were placed. To bring an existing placed instance in line with the
current library version, delete it and place the updated design block again.

NOTE

Using design blocks in a schematic

You can place a design block into a schematic using the Design Blocks panel.

The Design Blocks panel contains a library tree that lists your design block libraries and the design blocks
contained in each library. Each library can be expanded or collapsed to show or hide the design blocks in
that library. There is a Recently Used pseudo-library at the top of the tree that contains any design blocks
that you have recently placed. You can pin any libraries to the top of the list by right clicking the library and
selecting Pin Library.

You can filter design blocks by their name, description, and keywords using the filter textbox at the top of
the Design Blocks panel. By default, matches are sorted by best match, but you can change to sorting
alphabetically by selecting Sort Alphabetically under the £& menu.

When you select a design block in the library tree, the design block’s name and metadata are displayed
below the library tree along with a graphical preview of the design block. The metadata includes the block’s
description and keywords.

To add a design block to the schematic, double click it in the library tree or right click a design block and
select Place Design Block.

Placement options

There are several options controlling how the design block is placed:

¢ If the Place repeated copies checkbox is enabled, KiCad will begin placing the design block again when
you finish placing the previous block. To cancel placing the next block, press Esc or right click and select
Cancel.

e If the Place as group checkbox is enabled, the contents of the design block will be added to a group in
the schematic, and the group’s library link will be set to point to the source design block and library.
Grouping a design block keeps its contents together as a single unit in the schematic and enables library-
linked operations such as saving changes back to the library, placing additional linked instances, and
applying the design block layout in the PCB editor. The group can also be copied to the corresponding
footprints in the board.

e If the Place as sheet checkbox is enabled, you will need to click twice in the editing canvas to place two
corners of a hierarchical sheet. The design block contents will be placed in the new sheet. If the Place as
sheet checkbox is not enabled, clicking once in the canvas will place the contents of the design block
directly into the current schematic. Place as group and Place as sheet can be enabled simultaneously:
when both are enabled, a new hierarchical sheet is created and a group containing the sheet symbol is
added to the parent schematic.
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If the Keep annotations checkbox is enabled, KiCad will insert the design block without changing the
symbol annotations as defined in the saved design block. If it is not enabled, KiCad will reset the symbol
annotations while inserting the design block and reannotate all of the symbols in the block according to
the current annotation settings. Keeping annotations is useful when you intend to place only a single
instance of the design block in the schematic and the original reference designators are meaningful.
When placing multiple instances, disable this option so that KiCad assigns unique reference designators
to each instance automatically.

After placement

Once placed in a schematic, the contents of a design block behave the same as any other schematic objects
and can be edited, moved, deleted, etc. exactly as if they were added to the schematic normally. If the design
block was placed as a group, the group boundary is visible in the canvas. You can enter the group to edit
individual items inside it, or select the entire group as a unit to move, copy, or delete all of its contents
together.

Practical workflows

Workflow: creating a reusable power circuit

This workflow demonstrates saving a power supply subcircuit as a design block and reusing it in multiple
projects.

1. Draw the circuit. In the schematic editor, draw the power supply circuit including symbols, wires, net
labels, and power symbols. Annotate the schematic and verify it passes ERC.

2. Create or select a library. Open the Design Blocks panel (View - Panels - Design Blocks). If you do
not already have a suitable library, right click in the library tree and choose New Library.... Give the
library a descriptive name (for example, power_circuits) and save it to an appropriate location. Add it
to the global library table so it is available in all projects.

3. Select the circuit. In the canvas, draw a selection box around all the symbols, wires, and labels that
make up the power supply circuit.

4. Save as design block. Right click the target library in the Design Blocks panel and choose Save
Selection as Design Block.... In the Design Block Properties dialog, enter a meaningful name, a brief
description, and relevant keywords (for example, LDO 3.3V linear regulator ). Click OK. KiCad saves
the design block and automatically groups the selected objects with a library link to the new design
block.

5. Reuse in another project. Open a different project. Open the Design Blocks panel and expand the
power_circuits library. Find the design block you created (use the filter if needed). Enable Place as
group and, if the reference designators should be reassigned, disable Keep annotations. Double click
the design block to begin placement and click in the canvas to place it.

6. Update the design block later. If you improve the power supply circuit, select the placed group, edit it
as needed, then right click the group and choose Save to Linked Design Block to push the changes back
to the library.

Workflow: sheet-based reuse with hierarchical parameters
This workflow is suited for a design block that represents a complete functional block with parameters that

vary between instances, such as a per-channel analog conditioning circuit.
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. Draw the circuit on a dedicated sheet. Create a hierarchical sheet in your project and draw the channel
circuit on it, using hierarchical labels for signals that connect to the parent sheet. If the circuit has
configurable values (such as a gain-setting resistor value), note which sheet fields you will use to
communicate these.

. Define default fields. Open the Design Blocks panel and save the sheet as a design block using Save
Current Sheet as Design Block.... In the Design Block Properties dialog, add default fields for each
hierarchical parameter. For example, add a field named GAIN_R with a default value of 10k .

. Place as a sheet. In the parent schematic, open the Design Blocks panel, select the design block, enable
Place as sheet, and click twice in the canvas to define the sheet symbol boundary. KiCad creates a new
hierarchical sheet symbol and populates it with the default fields from the design block.

. Customize each instance. For each placed hierarchical sheet, open the sheet properties and adjust the
field values to match the requirements for that particular instance (for example, different resistor
values for different gain settings). The sheet contents are shared (all instances use the same underlying
schematic file from the design block), but the field values are per-instance.

. Updating. If the underlying circuit changes, save the modified sheet as an update to the design block
using Update Design Block from Current Sheet. All instances of the hierarchical sheet in the project
will automatically reflect the updated schematic, because they all reference the same subsheet file.
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KiCad provides an embedded electrical circuit simulator using ngspice as the simulation engine. ngspice is a
SPICE simulator derived from the original widely used Berkeley SPICE program. KiCad’s simulator can also
run simulations using IBIS models of device pins.

The process of creating and running a simulation in KiCad has two main parts:

1. Drawing a simulation schematic in KiCad’s Schematic Editor. Schematics for simulations are similar to
normal schematics (and can even be identical), but they typically include simulation-specific devices,
such as sources, and may exclude devices that are irrelevant for simulation, such as connectors. Creating
a schematic simulation requires ensuring all symbols in the schematic have appropriate models
assigned. Finding or creating simulation models, and then validating them, can be a significant portion
of the process. KiCad includes some simple simulation models for basic devices such as sources, passive
devices, and generic semiconductor devices, but beyond those you will need to find or create your own
models.

2. Running the simulation using the simulator tool. This includes choosing the type of analysis (transient,
AC, etc) and configuring its options. Multiple different analyses can be performed. The simulator
provides a plot window to view and analyze simulation results.

When drawing schematics for simulation, the Simulation_SPICE symbol library, installed with KiCad by
default, may be useful. It contains common elements used for simulation such as voltage and current
sources, generic semiconductor symbols, and other simulation-specific devices. The symbols in this library
are described in detail below.

While these elements enable a great variety of simulation work, users familiar with SPICE in other
environments will be used to incorporating models of commercially-available semiconductors, integrated
circuits, and other devices as more complex SPICE models. Indeed, semiconductor manufacturers often
freely supply these to help users simulate and develop circuits using their parts. Note that while KiCad does
not include any commercial SPICE models in its distribution, you are free to use any models you may have,
or have used with other circuit simulators, in KiCad’s simulator.

In general, if a model works with other SPICE simulators, it should work with the KiCad simulator, although
some SPICE simulators implement extensions that are unsupported by ngspice. ngspice offers several
compatibility modes to improve compatibility with other simulators.

Finally, to quickly showcase the capabilities of the KiCad simulator, some demonstration projects are
included in the KiCad distribution. They can be found in the demos/simulation directory.

pa) it b
CRBEAHPERRARARS, RET AR,

ETRSRENR—TERE, IEZASE82 TR HENL. NFEEZTREIIMNS, BNIZTRENESL S —
TEIT,

SPICE REUERMUN AN FHERNSFERF. Rit, TAMNERNSHERNREERESRTEXE, BHIER
BNEARTS, BHANSREEEH 2& (FRER.. 12, TR RERTIEE,
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You can exclude a symbol from simulation entirely by checking the exclude from simulation checkbox in
the Symbol Properties dialog. Symbols with this attribute set are drawn with a grey outline and a small
simulation icon next to them, as shown below:.

HS1
Heatsink_Pad

HEMTIREY

BEFE. BREMBEAMEEZELUEN, XRBIKE KiCad IHENBIENEXRNH BN DI ESLUMEERE, RE
NABEEARHKIRE , AFPRBERERNSH E FRENAL

KiCad tRE TR EHERIRT SR RED .
* ZRISIRIFEM TSI,

o (UELIR,L T C FFkL,

Inferred models are ideal models. If the simulation requires a non-ideal model, for example an inductor
with parasitic capacitance included, you must explicitly assign a model that includes it.

NERL

KiCad offers several standard simulation models. They do not require an external model file, and their
parameters can be edited in KiCad’s Simulation Model Editor GUI. The following devices are available:

® Resistors (including potentiometers)
* Capacitors

e Inductors

o &MLk

s X

o HERNERR
o THRE

¢ Transistors (BJTs, MOSFETs, MESFETs, and JFETS)
e XSPICE code models

* [RIASPICETTZR
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To add a built-in model to a symbol, open the Simulation Model Editor dialog (Symbol Properties -
Simulation Model...) and select Built-in SPICE model. You can then select the kind of device from the
device dropdown and the device subtype from the device type dropdown.

Refer to the ngspice documentation for more details about these models and their parameters.

E= BB B 58 FhEwER

B (M): mm v
EEmHERKFERH): o = mils
EENBNEERENV): 100 = mils
ESRERNEE): 1 -
BUSTERT(A): 50 =1 mils
SFHEFEEETEI(A): 10 = o

S EESEER )
SRR TR
[ ST BT 7 25 0mil FIfE W)

Device sets the type of device to simulate: a resistor, B]JT, voltage source, etc. This value is stored in the
symbol’s Sim.Device field.

Device type selects the type of model to use for the device. Most devices have several types of models to
choose from. Models may vary in their degree of accuracy, which characteristics they are optimized for, what
parameters they have available, and how many pins they have. For example, the ideal resistor type models a
simple resistor with two terminals and a single resistance parameter, while the potentiometer resistor
type models an adjustable resistor with three terminals and an additional parameter for wiper position.
Some devices have an especially large number of types to choose from: N-channel MOSFETS, for example,
have 17 available types, each of which uses a different mathematical model to simulate the transistor
behavior. One model may be more or less appropriate than another for simulating a specific device or
circuit or for performing a particular analysis. Refer to the ngspice documentation for detailed information
about models and their parameters. The device type value is stored in the symbol’s Sim.Type field.

BYATFETRTHNSHEHRTERETC), HIR0, BFERMBHE. BERFRITRAE. MOSFET WEENKES,
HASEERAE R AN SEEFEERTSH Sim.Params FEXH,

RS JE < 2R SPICE #22Y, RABIFHE A SPICE ZRM#H#ITHE,
HEEFBEPRREFSH <parameter name>' EEEFERAFEN E FEMARE Sim.Params FESREFHESH, X
AIMERINIMNRIEE RIS RIRTY, MARITHAEERRER, HENERTFEENITRER (R L. C) M

203


https://ngspice.sourceforge.io/docs.html
https://ngspice.sourceforge.io/docs.html

ERBIR, WR/HFSHEE Sim.Params FE, BIYALT # F.

External models

KiCad can also load SPICE models from external files. This is typically how you will add a SPICE model of a
specific commercially-available part (for example, a 555 timer or a TLO71 operational amplifier) to your
simulation. Models such as these are readily available from numerous sources, including manufacturers'
web sites. These models must be in a standard SPICE format and must not be encrypted.

An external model can be one of the following types:

® A device model ( .model). This is an intrinsic device (a passive, diode, transistor, etc.) with a set of
parameter values defining its behavior. The parameters for a device model are editable in the Simulation
Model Editor GUIL

® A subcircuit model ( .subckt ). This is a model that uses a collection of other ngspice circuit elements to
define its behavior. If a subcircuit model contains parameters (in a params: sequence in its definition),
the parameters are editable in the Simulation Model Editor GUI.

BEMNERAINEAERY, AR RERWEE (RISRYE - (FRRE...) FMS4HitE SPICE &RE,
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¥ 2 Simulation Model Editor v oA X

Model Pin Assignments
®* SPICE model from file (*.lib, *.sub or *.ibs)
File: 1MN4148.lib [ ]

Model: | Q Search

D1N4148

I Built-in SPICE model

Device:

Parameters Code

Parameter Value |Unit |Def.. | Type

Instance temperature (temp) “C Float

“ Geometry

uprerm [ o e
1

Areafactor (area) Float
Perimeter factor (pj) 0 Float
Diode width (w) m Float
Diode length (l) m Float

Save primary parameter in Value field
& Cancel  OK

File is the path to the model file to use. Unencrypted model files are plain, human-readable text files and
often have extensions such as .lib, .sub etc., although KiCad will accept a valid model with any extension.

The path to the file can be absolute, or relative to the project folder. The path can also be relative to the
value of SPICE_LIB DIR if you have defined that path variable. If you enable the Embed File checkbox in
the file browser, the library file will be embedded in the schematic (or symbol library). This makes the
schematic (or schematic) more portable as it doesn’t rely on an external library file. The library filename is
saved in the symbol’s Sim.Library field.
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Model is the name of the desired model in the model file. A model file may contain multiple models, and if so
they will all be shown in the list. You can filter the list of models using the search box. The selected model is
listed in the symbol’s Sim.Name field.

Parameters can be overridden (or additional parameters specified) using the Parameters tab. For device
models, all parameters for that type of device are editable. For subcircuit models, any parameters included
in the subcircuit definition are editable. Any parameters that are overridden in the Parameters tab are
stored in the symbol’s Sim.Params field.

The Code tab displays the generated SPICE model as it will be written to the SPICE netlist for simulation.

KiCad is not distributed with SPICE models for specific commercial devices. These models

NOTE . . .
are usually available from device manufacturers or other internet sources.

IBIS models

IBIS (I/0 ZHXERAE) X2 SPICE BEME M, ATFIWEHFEM LRV /M HE R XITT R TEE,
J97INEY IBIS X+, FIF[EfE SPICE ERBHIAEXARE, HMH—T .ibs XXt
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_.;!;' 4 Simulation Model Editor I

Model Pin Assignments

'3:5':3' SPICE model from file (*.lib, *.sub or *.ibs)

File: ibis_w1_1.ibs [ ]
Component: | Virtual W
Pin: 4-Y v
Model: Output A

Built-in SPICE model

Rectangular wave driver W

Parameters Code

Parameter Value Unit | Def... | Type
Power supply (vcc) typ typ 5tring
Parasitic pin resistance (rpin) typ typ String
Parasitic pin inductance (lpin) typ typ String
Parasitic pin capacitance (cpin) typ typ String

~ Waveform

OM time (ton) 100n s Float
OFF time (toff) 100n s Float
Delay (td) 0 5 0 Float
Mumber of cycles (n) 50 1 Int
5 1 ValLe

% Cancel « DK

File is the path to the model file to use. The path can be absolute or relative to the project folder. The path
can also be relative to the value of SPICE_LIB_DIR if you have defined that path variable. The library
filename is saved in the symbol’s Sim.Library field. If an IBIS model file is loaded, the remaining fields in
the dialog will relate to the IBIS model.

Component selects which component from the IBIS file to use, as IBIS files can contain multiple
components. The component name is saved in the symbol’s Sim.Name field.

Pin selects which pin in the IBIS model to simulate. The selected pin must be mapped to a symbol pin in the
Pin Assignments tab. The chosen pin’s number is saved in the symbol’s Sim.Ibis.Pin field.
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Model is the list of models available for the selected pin, for example an input or an output. The chosen
model name is saved in the symbol’s Sim.Ibis.Model field.

Type selects what the pin should do in the simulation. A pin can be a passive device that doesn’t drive any
value; it can be a DC driver that drives high, low, or high-impedance; or it can be a rectangular wave or
PRBS driver. This value is stored in the symbol’s Sim.Type field.

BEUATN-R AN ETEENREERNSH, WTFE TS, SOLE IBIS XEHHEXNSR/IVE, BEESRXEY
B0k, FEAILIRIES|IHBERMNRBERRRENES ., FAARFERIANMENSHBERERTSN
Sim.Params ZFEEH,

NOTE KiCad REIt /5209 IBIS #E8Y, IBIS {&2RLEEHAIMISZZHSERE 7S,

KiCad #J Simulation_SPICE fi=ERM T /LT AIEEN IBIS (A EEHARIRTS, IBIS_DEVICE
NOTE AEFE (%) 518, ™ IBIS_DRIVER BJHFAEIRGNERS . FT=95 HHEERLIES

o

5| B9

Simulation models may have their pins numbered differently than the corresponding symbol. For example,
SPICE models for diodes usually consider pin 1 to be the anode, while schematic symbols are usually drawn
with pin 1 as the cathode. Operational amplifier models are also very likely to have model pin assignments
that do not match package or schematic pin numbers.

A LUERhEERE RN 5 IR -SRI SHYS | BIRRA BH A EAR RS B,

Always make sure symbol pins are correctly mapped to simulation model pins. Mistakes

NOTE . . . . .
here can lead to erroneous or confusing simulation results, or a failure to simulate at all.
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_.,!; 4 Simulation Model Editor oo X

Model PinAssignments

Symbol Pin Model Pin
1("D") 1("D")
2('6") 2("G")
3("s") 3("s")
4("Bulk") Mot Connected
® Cancel + OK

The left column displays the name and number of each symbol pin, i.e. the pin numbers and names that
appear on the schematic part in KiCad. The right column displays the corresponding pin as defined in the
model file in use. For each symbol pin, you can select the corresponding pin from the simulation model in
the dropdown in the right column. In the cases where a schematic part has pins that are not in the model, as
in the case of an operational amplifier with 'nulling' pins that are not modeled, the schematic part pin may
be assigned to the 'Not Connected' option in the Pin Assignments dropdown. Unlike other pin assignments,
'Not Connected' may be assigned to multiple pins if necessary.
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When you use a subcircuit model, the dialog displays the model’s code under the pin assignments for use as a
reference while assigning pins. A well-written model will often include a helpful reference section (as a set of
comments) to inform the user how the model pins are mapped.

EHIRT

The simulator supports several notations for writing numerical values in simulation model parameters,
simulation analysis setup options, and SPICE directives:

° BEEFRIE: 10100, 0.003,
o RIFRTE: 1.01e4, 3e-3,
* BIFETE: 10.1k, 3m.
* RKM&xRTvA: 4k7, 10R.

You can mix prefix and scientific notations. As such, 3e-4k is a valid input and is equivalent to 0.3. The list
of valid prefixes is shown below. They are case sensitive.

Prefix Name Multiplier
a atto 1018
f femto 101
p pico 1012
n nano 107
u micro 106
m milli 103
k kilo 103
M mega 108
G giga 10°
T tera 1012
p peta 101
E exa 10"

Raw SPICE Element models and directives are passed to ngspice directly, without KiCad
reformatting the values for ngspice to consume. ngspice uses a different, case-insensitive
NOTE notation: 1 mega (10°) is denoted there as 1Meg, while 1M is 1 milli (103). Depending on
the compatibility mode selected, ngspice may not support the same value notations as
KiCad, so care should be taken when using raw SPICE elements and simulation directives.
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SPICE #RiR%&T

ALERBE RSN ANFERFWE SPICE #RiAET, XM EETFEXBRAMENER, AFERPZIFHINRARS
xRE

o DUmFSLAIRRIRET (B0 .tran 10n 1m)

o HIRFIBESZRE (fFI40 K1 L1 L2 0.89)

TR AR BE B ATt

If a simulation command is included in schematic text, the simulator will use it as the simulation command
when you open the simulator. However, you can override it by choosing a different simulation type in the
Simulation Command dialog. You can also specify simulation commands with raw SPICE commands by using
the Custom analysis type.

BX SPICE fRRFRINEZIFMER, 1BEIH ngspice X%,
—
BT{HR
Circuits for simulation are drawn in the Schematic Editor, but simulations are run in the Simulator window.

After creating a schematic for simulation, the following steps are needed to run a simulation:

1. Open the simulator window by clicking Inspect — Simulator in the Schematic Editor or using the @
button in the top toolbar.

2. Create at least one analysis by clicking Simulation - New Analysis Tab... ( ctr1 + n ) or using the @
button. This lets you choose a type of simulation and configure its options. These options are explained
below. Each analysis has its own tab, and multiple analyses can be created. The options for an analysis
can be adjusted after it is created with Simulation - Edit Analysis Tab... or by clicking on the @

button.

3. Run the simulation by clicking Simulation - Run Simulation ( ® ) or by clicking the > button. This
only runs the simulation in the active analysis tab. You can stop a running simulation at its current point
by clicking the [} button.

4. Examine the simulation results. Most analyses result in plots; for these you will need to select the signals
to be plotted. Other analyses print their results in the output log window.

NOTE Once a simulation has been set up, the configuration can be saved in a workbook.
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Simulator window

® * [Unsaved] — SPICE Simulator v A X

File View Simulation Preferences Help

SR G& > E QRQw ] IQ 4/ IS

Analysis 1-AC B| Q Filter
Gain (dB) Phase (*) Signal Plot Color Cursor 1 Cursor 2
0 i ! 40 V(/lowpass) (gain) -
it o ot et ali et e i et A R R V(/lowpass) (phase)
B ~ " .
| V(Net-_C1-Pad2_) (gain)
-1 | 180 V(Net-_C1-Pad2_) (phase)
-8 | 150 V(Net-_R1-Pad2_) (gain)
| V(Net-_R1-Pad2_) (phase)
4- 120
‘ V(Net-_U1-+_) (gain)
30 | ZLE90 V(Net-_U1-+_) (phase)
36 } 60 V(VDD)(gain)
‘ \ V(VDD) (phase)
-4 30
‘ V(VSS) (gain)
41 i ‘ 0 V(VSS) (phase)
i —
54 | 30 Cursor Signal Frequency  Gain (dB)
60 | 60 1 Vi/lowpass) (gain) 1.02kHz ~ -2.980B
66 ‘ -90
| Measurement Value
-7 i -120
’/
7 1 150 Tune R2
T /! o | ue e oEn
" 1 e =] -180
1Hz 10Hz 100Hz 1kHz 10kHz 100kHz 1MHz 2k
Frequency
;;;;;; 1K
Reducing trtol to 1 for xspice 'A' devices
Doing analysis at TEMP = 27.000000 and TNOM = 27.000000 w
Using SPARSE 1.3 as Direct Linear Solver U 500
Reference value : 1.00000e+@0
No. of Data Rows : 61 Save 3

The simulator window is divided into several sections:

s FOMME—TIER, HhIZSERIRFIIZE,

* The main part of the window graphically shows the simulation results. The simulation needs to run and
signals need to be selected from the list of available signals or probed before they are displayed in the
plot.

¢ Below the plot panel, the output log window shows logs from the ngspice simulation engine. Some types
of analyses print their results here.

* The right side of the window displays a list of signals, a list of active cursors, measurements, and a tuning
tool for adjusting component values based on simulation results.

Simulation types

Each simulation is a specific type of analysis. The following analysis types are available:
* OP— DC Operating Point

* DC—DC Sweep Analysis

* AC— AC Small-signal Analysis

* TRAN — Transient Analysis

® PZ—Pole-zero Analysis

* NOISE — Noise Analysis

® SP— S-parameter Analysis
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FFT — Frequency-content Analysis

¢ Custom — Custom SPICE Analysis (raw SPICE command)

Each analysis type and its options are explained below. You can configure an analysis when you create it (@

button) or by editing an existing analysis (@ button). These analysis types are explained in more detail in

the ngspice documentation.

Another way to configure a simulation is to type SPICE directives into text fields on
schematics. Any text field directives related to a simulation command are overridden by
the settings selected in the dialog. This means that once a simulation has run, the dialog
overrides the schematic directives until the simulator is reopened.

NOTE

Operating point analysis (OP)

@ » MNew Simulation Tab oo K

Analysis type: | OP — DC Operating Point ~

SPICE Command | Plot Setup

Add full path for .include library directives
Save all voltages

Save all currents

Save all power dissipations

Save all digital event data

Compatibility mode: | PSpice and LTSpice

S Cancel + OK

Calculates the DC operating point of the circuit. This analysis has no options.
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Operating point analyses do not have any plotted results. Results are printed in the output log window. You

can also display the node voltages and device currents calculated by this analysis as annotations in the
schematic.

DCsweep analysis (DC)
@ + New Simulation Tab v oA X
Analysis type: | DC — DC Sweep Analysis W

SPICE Command = Plot Setup

Source 1 I:|5uurc22
Sweep type: V Yy
Source: hd
Starting value: W v
Final value: W W
Increment step: W v

Swap sources

Add full path for .include library directives
Save all voltages

Save all currents

Save all power dissipations

Save all digital event data

Compatibility mode: | PSpice and LTSpice

& Cancel w OK

Calculates the DC behavior of the circuit while sweeping one or two parameters. The following parameters
can be swept:

* value of an independent voltage source
* value of an independent current source
¢ value of aresistor

® simulation temperature

DC analyses have the following options, which are listed here with the corresponding ngspice parameter
name:
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* Sweep type: the type of variable to sweep. This can be a voltage source, a current source, a resistor, or
the simulation temperature.

* Source: the particular voltage source, current source, or resistor to sweep (srcnam). The list is
populated with each item in the schematic of the relevant type. It is disabled for temperature sweeps.

e Starting value: the starting value for the sweep (vstart).
* Final value: the ending value for the sweep ( vstop).
¢ Increment step: the amount to increase the value at each step of the sweep ( vincr ). Smaller increments

result in more output points.

If Source 2 is enabled, the same options are available to simultaneously sweep a second source. When
sweeping two sources, Source 1 is swept over its entire range for each value of Source 2. In other words,
each value for Source 2 results in a separate curve, and each curve shows a full sweep of Source 1 with
Source 2 held constant at a particular value.

Clicking the Swap sources buttons swaps Source 1 with Source 2.
W ERREE,
The tuning tool is another way to see how component values affect circuit behavior.

TIP Unlike DC sweeps, the tuning tool can be used with other types of simulations, like
transient or AC analyses.
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ACsmall-signal analysis (AC)

@ 4 Mew Simulation Tab WA X

Analysis type: | AC — Small-Signal Analysis W

SPICE Command = Plot Setup

Mumber of points per decade:
Start frequency: Hz

Stop frequency: Hz

Add full path for .include library directives
Save all voltages

Save all currents

Save all power dissipations

Save all digital event data

Compatibility mode: | PSpice and LTSpice
® Cancel v OK
Calculates the small-signal AC behavior of the circuit in response to a stimulus. Performs a decade sweep of

stimulus frequency.

To run an AC analysis you must choose a number of points to measure per decade and the start and end
frequencies for the decade sweep.

AC analyses have the following options, which are listed here with the corresponding ngspice parameter
name:

¢ Number of points per decade: the number of points to calculate per decade ( nd).
e Startfrequency: the lower bound of the frequency range to analyze ( fstart).

* Stop frequency: the upper bound of the frequency range to analyze ( fstop ).

The output is displayed as a Bode plot (output magnitude and phase vs. frequency).
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Transient analysis (TRAN)

@ 4 Mew Simulation Tab WA X

Analysis type: | TRAN — Transient Analysis W

SPICE Command = Plot Setup

Time step: | | seconds

Final time: seconds

Initial time: seconds (optional; default 0)

Max time step: seconds (optional; default min{tstep, (tstop-tstart)/50})

Use initial conditions

Add full path for .include library directives
Save all voltages

Save all currents

Save all power dissipations

Save all digital event data

Compatibility mode: | PSpice and LTSpice

& Cancel w OK

TR ET A,

Transient analyses have the following options, which are listed here with the corresponding ngspice
parameter name:

* Time step: a suggested time step ( tstep).
¢ Final time: the time at which the simulation will end ( tstop).
¢ Initial time: the time at which the simulation will start ( tstart ). If not specified, this defaults to 0.

e Max time step: the maximum time step ( tmax ). If not specified, this defaults to the suggested time step
or the total simulation duration divided by 50, whichever is smaller.

* Useinitial conditions: if enabled, the simulator will not calculate the quiescent operating point before
starting the transient simulation. Instead, the simulation will use the initial conditions specifiedina .ic
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directive and element IC parameters. This corresponds to ngspice’s uic option.
b BT ALE,
Pole-zero analysis (PZ)

@l » MNew Simulation Tab oo K

Analysis type: | PZ — Pole-Zero Analysis ~

SPICE Command | Plot Setup

Transfer function: | (output voltage) / (input voltage) W
[nput: ~ | Ref: V
Output: ~ | Ref: V

Find: @ Poles and Zeros

Add full path for .include library directives
Save all voltages

Save all currents

Save all power dissipations

Save all digital event data

Compatibility mode: | PSpice and LTSpice

S Cancel + OK

Calculates the poles and zeroes of the small-signal (AC) transfer function of the circuit.

Pole-zero analyses have the following options, which are listed here with the corresponding ngspice
parameter name:

¢ Transfer function: selects between calculating the transfer function as output voltage divided by input

voltage or output voltage divided by input current. These correspond to ngspice’s vol and cur options,
respectively.

¢ Input: the input node ( node1) and the reference node for the input ( node2 ).

¢ Qutput: the output node ( node3) and the reference node for the output ( node4 ).
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Find: selects between calculating poles and zeroes, only poles, or only zeroes. These correspond to
ngspice’s pz, pol,and zer options, respectively.

Operating point analyses do not have any plotted results. Results are printed in the output log window.

Noise analysis (NOISE)

@ -+ Mew Simulation Tab WA X

Analysis type: | MOISE — Moise Analysis N

SPICE Command | Plot Setup

Measured node: W
Reference node: ~ | (optional; default GND)
Moise source: W

Number of points per decade:
Start frequency: Hz

Stop frequency: Hz

Save contributions from all noise generators

Add full path for .include library directives
Save all voltages

Save all currents

Save all power dissipations

Save all digital event data

Compatibility mode: | PSpice and LTSpice

& Cancel + OK

Calculates the noise generated by the devices in the circuit, both as output noise and input-referred noise.
The noise spectrum (V/VHz or A/VHz) of the circuit can be plotted, and the total noise over the specified
frequency range is reported. Optionally, the noise contributions of each device are reported individually.

Noise analyses have the following options, which are listed here with the corresponding ngspice parameter
name:

* Measured node: the node at which output noise is measured ( output ).

e Reference node: the reference node for measuring the output noise (ref). The output noise is
calculated as the noise at the measured node minus the noise at the reference node. If it is not specified,
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the default is the ground node.

* Noise source: a source that is considered the circuit’s input for the purposes of calculating input-referred
noise ( src). The source must specify an AC magnitude, i.e. the source must have an ac parameter.

* Number of points per decade: the number of points to calculate per decade ( pts).
e Startfrequency: the lower bound of the frequency range to analyze ( fstart).
* Stop frequency: the upper bound of the frequency range to analyze ( fstop ).

e Save contributions from all noise generators: if enabled, noise magnitudes of individual noise
generators are saved and reported. If disabled, only the overall output and input-referred noise over the
specified frequency range are reported.

The output and input-referred noise spectra can be plotted. Total noise values for the specified frequency
range are printed in the output log window.

S-parameter analysis (SP)

@ - Mew Simulation Tab v X

Analysis type: = 5P — 5-Parameter Analysis ~

SPICE Command = Plot Setup

Mumber of points per decade:
Start frequency: Hz
Stop frequency: Hz

Compute noise current correlation matrix

Add full path for .include library directives
Save all voltages

Save all currents

Save all power dissipations

Save all digital event data

Compatibility mode: | PSpice and LTSpice

= Cancel v 0K
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Calculates the scattering parameters, admittance matrix, and impedance matrix for the circuit. Optionally
calculates the noise current correlation matrix. Note that this analysis requires at least two voltage sources
configured as RF ports as described in the ngspice manual.

S-parameter analyses have the following options, which are listed here with the corresponding ngspice
parameter name:

e Number of points per decade: the number of points to calculate per decade ( nd).
¢ Startfrequency: the lower bound of the frequency range to analyze ( fstart).
e Stop frequency: the upper bound of the frequency range to analyze ( fstop ).

* Compute noise current correlation matrix: if enabled, the noise current correlation matrix is also
calculated. This corresponds to ngspice’s donoise option.

whETREE,

Frequency content analysis (FFT)

@ 4 Mew Simulation Tab VI

Analysis type: | FFT — Frequency Content Analysis

SPICE Command = Plot Setup
Input signals:
Q, Filter

ViMet-_C1-Pad2_)
Vi{Met-_R1-Pad2_)
ViMet-_U1-+_)
V(VDD)

WVV55)

I{C1)

¥ Linearize inputs before performing FFT

v Add full path for .include library directives
+ Save all voltages

v Save all currents

v Save all power dissipations

+ Save all digital event data

Compatibility mode: | PSpice and LTSpice
& Cancel v OK
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Calculates an FFT based on an existing analysis tab. Any of the signals from an existing analysis can be used
as inputs to the FFT. The signals are windowed using a Hanning window.

FFT analyses have the following options, which are listed here with the corresponding ngspice parameter

name:

¢ Input signals: the signal(s) to perform an FFT on. An FFT is independently applied to each selected
signal.

¢ Linearize inputs before performing FFT: When enabled, the input vector is converted to have
equidistant time points prior to performing the FFT. Corresponds to ngspice’s linearize command.

wHETRALHE,
Custom analysis

@ » MNew Simulation Tab oo K

Analysis type: = Custom — Custom e

SPICE Command | Plot Setup

SPICE directives:

Load Directives from Schematic

v Add full path for .include library directives
v Save all voltages

+ Save all currents

v Save all power dissipations

v Save all digital event data

Compatibility mode: | PSpice and LTSpice v
& Cancel + 0K

Performs a SPICE analysis defined by raw SPICE analysis commands ( .tran, .ac, .dc, .noise, etc.). For
details on such analysis commands and their syntax, refer to the ngspice documentation.
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The analysis commands given on each line of the SPICE directives textbox are run as separate analyses. If
you click the Load Directives from Schematic button, any SPICE directives in schematic text are copied
into the textbox.

BN RIRE

There are several simulation options that apply to all types of simulations. These are located at the bottom
of the dialog.

e Add full path for .include library directives: if enabled, relative paths to SPICE models will be
converted to absolute paths in the SPICE netlist.

e Save all voltages: if enabled, the simulator will save voltages for each node in the simulation results so
that they can be plotted. This corresponds to ngspice’s .save all command in the SPICE netlist. If
disabled, voltages will not be saved in the results, and therefore cannot be plotted, unless a SPICE
directive is used to manually probe a node voltage.

e Save all currents: if enabled, the simulator will save currents through each device pin in the simulation
results so that they can be plotted. This corresponds to ngspice’s .probe alli command in the SPICE
netlist. If disabled, currents will not be saved in the results, and therefore cannot be plotted, unless a
SPICE directive is used to manually probe a current.

e Save all power dissipations: if enabled, the simulator will save power dissipations for each device in
the simulation results so that they can be plotted. This corresponds to ngspice’s .probe P(<device>)
command in the SPICE netlist for each device in the schematic. If disabled, power dissipations will not be
saved in the results, and therefore cannot be plotted, unless a SPICE directive is used to manually probe a
power dissipation.

e Save all digital event data: if enabled, the simulator will save digital event data for digital (event-
driven) simulation models. This corresponds to ngspice’s .esave all command. If disabled, digital event
data will be discarded.

o HABRNTHRFRERGFEBRHATMNHBENFAER, HAFPEE EMEEAFH .spiceinit ngspice BiE
X, FRABIVE ngspice 344 FRET T iR,
Viewing simulation results

Each analysis has its own tab, containing its own separate plot, signal list, and output log window. Only the

active tab is updated when a simulation is run. In this way it is possible to compare simulation results
between different runs.

Simulation results from most analysis types are visualized as plots. However, DC Operating Point (OP) and
Pole-zero (PZ) analyses do not generate plots. Instead, they print their results in the output log at the
bottom of the simulator window. OP analysis results can additionally be displayed as annotations on the
schematic canvas.

Plotted results

Most types of analyses display their results in a plot. The type of plot depends on the analysis: transient
simulations display signal values over time, for example, while AC simulations display results in a Bode plot.

You can zoom and move a plot using the following gestures:
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Scroll mouse wheel to zoom in/out. shift , ctrl and Alt  can modify the scroll action depending on the
configuration in the Simulator panel in the Schematic Editor Preferences.

* Right click to open a context menu to adjust the view.

* Draw a selection rectangle to zoom in the selected area.

* Drag a cursor marker to move the cursor.

The list of signals that can be plotted in the active plot is shown in the Signals pane on the right side of the
simulator window. The following types of signals can be plotted:

* Node voltages: the voltage of each net in the schematic, displayed as V(<net>).

® Device node currents: the current for each device in the schematic, displayed as I(<device>) or
I(<device:terminal>). For two-terminal devices, the device’s current is listed as a single signal
corresponding to the current into the device’s pin 1. For devices with more than two terminals, the
current into each terminal is a separate signal.

* Device power dissipations: the power dissipated by each component, displayed as P(<device>).

® User-defined signals: custom signals defined as an expression based on other signals. User-defined
signals can be arbitrary mathematical expressions. One common use for user-defined signals is to plot a
voltage differential, i.e. the voltage between two points.

To plot a signal, check the box in the plot column next to the signal of interest. To remove a signal from the
plot, clear its checkbox.

You can also interactively select signals to plot by using the Probe Schematic tool. To activate the tool, use
Simulation - Probe Schematic... (/) or click the ( )/8) button. When activated, the tool lets you click

elements in the schematic to plot the corresponding signal. Different types of signals are probed depending
on what you click:

® (licking on a wire plots the voltage of that net. When you hover over a wire, the net is highlighted to
indicate that its voltage can be probed.

¢ (licking on a symbol pin plots the current going into that pin. When you hover over a pin, the cursor
changes to a current clamp to indicate that clicking will probe the current.

KiCad does not support ngspice’s .plot directive. This directive has no effect when a

NOTE . L . .
simulation is run using KiCad.

Plot settings and appearance

Colors of individual signals may be set by clicking the color field associated with each signal in the Signals
grid. You may choose from a predefined palette (Defined Colors), or select a custom color (Color Picker).
You can toggle the color of the plot background from black to white with View - Dark Mode Plots (this
affects all analysis tabs, not just the active tab).

Many plot settings can be configured in the Plot Setup tab of the Analysis Setup window (@ button).
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@ + AC — Small-Signal Analysis WA X

SPICE Command Plot Setup

[ Fixed Gain (dB) scale

Fixed Phase () scale

Show grid
Show legend

Dotted current/phase

Margins:

Top: 30
Left: | 70 Right: | 70
Bottom: | 45

& Cancel w OK

Fixed scale: when enabled, this fixes the vertical and/or horizontal plot scales to the specified ranges.
Manually zooming will not affect an axis if its scale is fixed.

Show grid: when enabled, a grid will be shown behind the plotted signals. You can also turn the grid on
or off with View - Show Grid.

Show legend: when enabled, a legend will be shown on the plot for the enabled signals. You can
reposition the legend by dragging it.

Dotted current/phase: when enabled, plotted signals representing current (transient simulations) or
phase (AC simulations) are displayed using dotted lines instead of solid lines. You can also enable this
setting with View -, Dotted Current/Phase.

e Margins: this controls the padding on each side of the plot.
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Cursors

For precise measurement, cursors are available in the plot window. You can add a cursor to a signal by
checking the Cursor 1 or Cursor 2 checkbox for the signal in the signal grid on the right.

Once cursors have been added, the horizontal position of each cursor is shown by a number in a triangular
marker at the top of the plot display. You can reposition each cursor by clicking and dragging its marker. The
vertical position of each cursor tracks its assigned signal. The horizontal and vertical value for each cursor
are shown in the cursor grid on the right of the simulator window. If cursors 1 and 2 are both enabled, the
difference between them is also shown.

To precisely position a cursor, you can directly edit its horizontal position in the cursors grid. You can also
modify the display format (unit range and number of significant digits) by right clicking a value in the
cursors grid and clicking Format for the relevant quantity.

You can also add more cursors beyond the two default cursors. To create more cursors, right click on a signal
in the signals grid and click Create new cursor. To remove an extra cursor, right click in a one of the extra
cursor columns and click Delete cursor 3 (or whichever cursor you want to delete).

Measurements

You can add automatically calculated measurements for any plotted signal, such as a minimum, average, or
peak-to-peak measurement.

Measurements are made over all the data resulting from the simulation, not just the data

NOTE S . . .
that is visible in the plot window at the current zoom setting.

It is not necessary to have selected a signal for plotting (by selecting its Plot checkbox) in

NOTE . .
order to make a measurement on it. Even unplotted signals can be measured.

To add a predefined measurement to a signal, right click on a signal in the signals grid and select a
measurement. The following measurements are available:

® Measure Min: measures the minimum value of the entire signal

* Measure Max: measures the minimum value of the entire signal

* Measure RMS: measures the root-mean-square value of the entire signal

® Measure Peak-to-peak: measures the peak-to-peak value of the entire signal

* Measure Time of Min: measures the time at which the minimum value of the entire signal occurs
* Measure Time of Max: measures the time at which the maximum value of the entire signal occurs
* Measure Integral: computes the time integral value of the entire signal

* Perform Fourier Analysis: performs a Fourier analysis of the selected signal based on a specified
fundamental frequency. Calculates the amplitude of the harmonics of the fundamental as well as the total
harmonic distortion. This measurement is only available for transient analyses, and its results are
printed in the simulation log window instead of in the measurement panel.

Measurement results are displayed in the Measurement pane at the lower right of the simulator window.
Multiple measurements will display as multiple rows in this area. You can delete a measurement by right
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clicking it and clicking Delete Measurement. To modify the display format of a measurement result (unit
range and number of significant digits), right click the value and click Format Value....

The above context menu options are a shortcut for directly specifying measurements in the the
Measurement pane. To manually create a new measurement, click in an empty row in the Measurement pane
and type in an ngspice measurement function. You can also edit existing measurements by clicking on them.
For more information about measurements and their syntax, refer to the ngspice manual.

Numerical results

While most analyses display their results as plots, DC Operating Point (OP) and Pole-zero (PZ) analyses do
not result in plots. Instead, these analyses print their results as text in the simulation log window.

Simulation results:

Background thread stopped with timeout = @
pole(l) = -1.47250e+03,0.000000e+00

pole(2) = -1.88233e-01,0.000000e+00
pole(3) = 0.000000e+00,0.000000e+00Q
zero(l) = -1.00000e+04,0.000000e+00
zero(2) = -1.88233e-01,0.000000e+00@
zero(3) = 0.000000e+00,0.000000e+00

Operating point annotations

For the OP analysis, annotations can also be added to the schematic indicating the operating point voltage
and current values at the nodes. Operating point voltage annotations can be shown or hidden for every
node with View . Show OP Voltages. Operating point current annotations can be shown or hidden for
every symbol pin with View - Show OP Currents. These annotations are globally shown or hidden for
every node or every pin. You can control the formatting of these annotations in the Formatting panel of
Schematic Setup.
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You can also display operating point results using text variables. Using text variables requires more work to
set up but provides more control over how the data is displayed. For example, you can use text variables to
display only certain voltages or currents, or to control the display formatting of particular values. You can
also use text variables to display power dissipation measurements.

To use text variables to display an operating point voltage for a net, add a label to the net, then add a field to
that label. The label can contain any text as long as it contains the ${OP} text variable. The text variable can
contain formatting specifiers in the form ${OP.<precision><unit>}, but both the precision and unit are
optional. Precision is the number of significant digits to display, which is 3 by default. Unit is the unit to use,
including a prefix, such as mv for millivolts.

As an example, a label field containing the text Vout: ${OP}, attached to a net with an operating point
voltage of 5.123V, displays as "Vout: 5.12V". The text ${OP.4mV} displays as "5123mV", ${0OP.2} displays as
"5.1V",and ${OP.mV} displays as "512mV".

Using text variables to display an operating point current into a device pin is similar, but uses symbol fields
instead of label fields. The field can contain any text as long as it contains the ${OP:<pin>} text variable.
The pin can be specified as a pin name or a pin number. For two-terminal devices, the pin can be omitted,
and the current into the device’s pin 1 will be reported. The same optional formatting specifiers are
supported as for voltages, in the form ${OP:<pin>.<precision><unit>}.

For example, in a symbol with an operating point current of 5.123mA through pin 1 (pin name C), a symbol
field containing the text Ic: ${OP:C} displays as "Ic: 5.12mA". The text ${OP:C.2mA} displays as "5.1mA",
${OP:1.4} displays as "5.123mA", and ${0P:C.A} displays as "0.00512A".

You can also use text variables to display a device’s power dissipation. This works identically to current, but
with power instead of a pin name or number. For example, in a symbol with an operating point power
dissipation of 5.123mW, a symbol field containing ${OP:power.2mW} displays as "5.1mW".

NOTE Don’t forget to set the label field or symbol field to visible, or it will not be displayed.

User-defined signals

In addition to the list of signals that come from the nets in the schematic, you can define your own signals
which behave like normal signals in most respects. User defined signals are defined as mathematical
operations on one or more basic signals.

@ -+ User-defined Signals AP
N1-v2
+ ] Syntax help
& Cancel " OK
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To add a user-defined signal, open the User-defined Signal dialog with Simulation - User-defined
Signals... (_I]_I_'L button) and add a signal. The new signal will appear in the Signal grid, where it can be plotted
and used like any other signal. User-defined signals are also included in OP results.

Unlike normal signals, which are plotted incrementally as a simulation progresses, user-
defined signals are not plotted until the simulation completes.

NOTE
One use for user-defined signals is to plot a differential voltage, i.e. the voltage between two arbitrary
nodes. For example, to plot the voltage difference between the nets /v1 and /v2, you can create a user-
defined signal with the expression /v1-/v2 and then plot it. This expression could also be written in a
number of different ways, for example V(/v1)-V(/v2) or V(/v1,/v2),which are both equivalent.

A number of mathematical functions are available for use in user-defined signals. To see a list, click the
Syntax help link in the User-defined Signals dialog. Refer to the ngspice manual for details on each of these
functions.

Net names may contain special characters that have particular meaning to the ngspice
interpreter. In particular, ngspice interprets the dash character (-) as a subtraction
operation. To ensure that net names are interpreted correctly, surround the net name
with double quote (") characters when referring to it in a user-defined signal.

NOTE

. —
RETH
The simulator has a tuning tool, which lets you observe how changing a component value affects the

simulation results. Each time the component value is tuned, the simulation is re-run with the new
component value. You can then save the tuned component value back to the schematic if desired.

The following components can be tuned:

® Resistors

® Inductors

* Capacitors

* DC Voltage sources
e DC Current sources

You can only tune components when running analyses that result in a plot. In other words,
you cannot tune components when running an operating point analysis.

NOTE
To tune a component, use Simulation . Add Tuned Value..., the keyboard shortcut 7/, or the / button
in the toolbar, and then click on the component to tune in the schematic. This adds a tuning control for that
component in the bottom right corner of the simulator window. Multiple components can be tuned at once,
with a separate tuning control per component.
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® The dropdown menu at the top switches between Single Run and Multi Run modes.

© In Single Run mode, the simulation is run using the tuned value from the middle text field. Each time
this value changes, the simulation is re-run with the new value, and the new results replace the old
results.

© In Multi Run mode, the simulation is run multiple times using different values for the tuned value. All
runs are plotted simultaneously to show the spread of results. The Steps control sets the number of
runs. The minimum is two runs, as the minimum and maximum values of the tuning range are always
included.

e The top text field sets the top end of the tuning range. In Multi Run mode, this sets the value for the last
simulation run.

¢ The bottom text field sets the bottom end of the tuning range. In Multi Run mode, this sets the value for
the first simulation run.

* The middle text field sets the actual component value that is used in the simulation in Single Run mode.
This value can also be adjusted using the slider. In Multi Run mode, the middle text field is disabled.

* The Save button updates the schematic symbol with the tuned value. Until you press the Save button,
the schematic symbol will keep its original value. In Multi Run mode, the Save button is disabled because
there is no single value to save back to the schematic.

* B W RIENTHMERERSD BRI E HIRIAE,

In addition, it is possible to restrict the component values to those from a particular series of Preferred
Values — either of the E24, E48, E96 or E192 series. This is particularly useful when it is necessary to restrict
component values to commercially available parts.

Saving simulation setups

You can save a simulation setup in a workbook. Workbooks are files that store information about a
simulation setup, including which analyses are configured and what their settings are, which signals are
plotted for each analysis, user-defined signals, measurements, cursors, and display settings. A workbook can
be saved and reloaded later to restore the previously configured settings in a new session. Workbooks can
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include more than one simulation: for example, it may contain separate tabs for transient, operating point,
and AC analyses which you added as you worked.

You can save a workbook using File . Save Workbook and load one using File -~ Open Workbook. The
most recently used workbook is automatically loaded when the simulator is opened.

Workbooks store simulation setup information, but they do not store simulation results.
You can export simulation results to PNG (graphics) or CSV (simulation data values) with
File - Export Current Plot as PNG... and File - Export Current Plot as CSV.... To
recreate the results of simulations stored in a workbook, select the appropriate analysis
tab in the Simulator window and run the simulation again ( R or Simulation - Run
Simulation).

NOTE

Exporting simulation results
KiCad FH{5EIERIBHL T RIS HEERIS R -

® asaPNG (Portable Network Graphics format) image of a simulation data plot,

® asaplain text file of simulation data values, in CSV (Comma-Separated Value) format.

Only simulations that produce plots (see above) can be exported as an image or a CSV file. The results of OP
and PZ analyses cannot be exported in this way.

Exporting results as graphics

The currently-visible Simulator plot may be exported as a PNG file using the command File - Export
Current Plot as PNG....

The size and aspect-ratio of the saved image will match that of the displayed plot in the Simulator.

You can also copy an image of the active plot to the clipboard using File - Export Current Plot to
Clipboard, or insert an image of the active plot into the schematic using File — Export Current Plot to
Schematic. Exporting a plot to the schematic is equivalent to exporting the plot to the clipboard and then
pasting it into the schematic.

Exporting results as numerical data

The currently-visible Simulator plot may be exported as a CSV file using the command File -, Export
Current Plot as CSV....

The data in the simulation plot is exported as multiple columns. The precise format is dependent upon the
analysis type. In general, there will be multiple columns of data, one corresponding to each variable selected
for plotting. The first row of the file is a header row, containing the name of the variable in the column (i.e.
'time’, 'V(/Vout)1' or similar).

When exporting to CSV, only variables selected using their Plot checkbox will be included

NOTE in the exported file.

The data in the exported file contains all the data that would be plotted if the entire plot
NOTE were displayed. If the plot is zoomed in to show a particular region this will still be the
case, resulting in the output file containing more data than the user might expect.
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This function exports the data with data separated by semicolons ( ;) rather than
NOTE commas. Programs reading this data may need to be configured to expect a semicolon as a
delimiter.

Troubleshooting simulations

Sometimes a simulation will fail, either with or without errors being reported. Paying attention to the error
messages reported, taking care in the development and entry into KiCad of the circuit to be simulated, and
making use of the KiCad, ngspice and general SPICE documentation and information from fellow users in
forums is very worthwhile and can often point the way to a solution.

It’s worth noting, for users unfamiliar with SPICE, ngspice or circuit simulation in general that some
'common’ and interesting circuits can sometimes be tricky to simulate accurately or reliably. These include
apparently simple circuits such as oscillators, which in some cases may fail to oscillate at all! It is nearly
always possible to build a working simulation but sometimes this can more require SPICE experience than
might be initially apparent, or the guidance of someone who already has it. The ngspice documentation, once
again, is worth reading for insights into good and effective simulation practices if you are encountering
difficulty.

A

It is possible to inspect the SPICE netlist with Simulation - Show SPICE netlist... ( button). This
method of troubleshooting requires some SPICE knowledge, but spotting errors in the netlist can help
determine the cause of simulation problems, as well as providing confirmation of what input ngspice is
actually acting on.

Simulation error messages

The output console displays messages from the simulator. It is advisable to check the console output to
verify there are no errors or warnings. Messages appearing in the console may be conveniently selected,
copied, and pasted if you wish to share them.

A common error message is "timestep too small". This message means that the simulation engine is unable to
calculate the next point in the simulation, even when using the minimum possible time increment. This error
can have many causes, including numerical convergence issues with a simulation model used in the circuit or
with the circuit itself. It can also be caused by mistakes in drawing the circuit, such as incorrectly assigning
pins to the simulation model or forgetting to provide a voltage supply.

Y 1]
s o] &%
In case the simulation does not converge in a reasonable amount of time (or not at all), it is possible to add
the following SPICE directives. More information is available in the ngspice manual.

WARNING  FENSETTAIRESSBIRIRIVER. MERERXLEET,

.options gmin=1e-10

.options abstol=1e-10
.options reltol=0.003
.options cshunt=1e-15
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gmin is the minimum conductance allowed by the program. The default value is 1e-12 (1 pS).
® abstol isthe absolute current error tolerance of the program. The default value is 1e-12 (1 pA).
* reltol EEFIENAHE. RIAER 0.001 (0.1%) .

® cshunt adds a capacitor of the specified value from each voltage node in the circuit to ground.

Simulation pin assignments

If unexpected results are generated by a simulation despite it running without obvious errors, it is worth
double-checking that the assignments between the pins of the part instance in the KiCad schematic and that
of the associated model are correct. These have to be correct for each instance of the model in the schematic.

Helpful hints

Some helpful tips, hints and advice to help you get the most from using ngspice in KiCad for simulation.

The ngspice manual is your friend!

Fundamentally the KiCad Simulator is a user-friendly front-end to the powerful ngspice circuit simulator.
Therefore problems with the details of simulation, the correct use of SPICE elements, models, etc. is beyond
the scope of the KiCad documentation but is very likely to be fully and completely addressed in the ngspice
documentation itself. It’s therefore recommended not to overlook this valuable resource.

KiCad updates may result in changes to the ngspice version used by the simulator. The
current version of ngspice used in a particular version of KiCad is shown on the Help -
About KiCad dialog, under the Version tab. Referring to the online ngspice
documentation will ensure you always have access to the latest information for reference.

NOTE

Organizing third-party models

Although it is certainly possible to keep simulation models (i.e. .lib, .sub files) in the directories
associated with individual KiCad projects, this will likely result in unnecessary copies of model files
proliferating as you create simulations. Consider creating a dedicated storage location (directory, folder) for
models, perhaps organized by manufacturer or device type, to hold these files. Then they may simply be
referenced in simulations at a common location.

Simulation symbols and models in KiCad’s libraries

The KiCad libraries provide a number of symbols for simulation in the Simulation_SPICE symbol library.
Most of these symbols have SPICE models already assigned as appropriate, although you may need to adjust
the model parameters in order to obtain the desired simulation behavior.

The Simulation_SPICE symbol library contains the following symbols:

Symbol Name i

0 A ground (node 0) symbol. Note that a standard GND symbol from
another library can also be used.

BSOURCE A symbol for a SPICE B-source (nonlinear dependent voltage or current
source). Refer to the ngspice manual for information on B-sources.
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ESOURCE

GSOURCE

IAM

IBIS_DEVICE

IBIS_DEVICE_DIFF

IBIS_DRIVER

IBIS_DRIVER_DIFF

IDC

IEXP

IPULSE

IPWL

ISFFM

ISIN

A diode symbol. Note that the pin assignment is appropriate for both
simulation and PCB layout.

A symbol for a SPICE E-source (linear voltage-controlled voltage source).
By default it is set up with a gain of 1 V/V. Refer to the ngspice manual for
more information on E-sources.

A symbol for a SPICE G-source (linear voltage-controlled current source).
By default it is set up with a gain of 1 A/V. Refer to the ngspice manual for
more information on G-sources.

A symbol for a SPICE amplitude-modulated independent current source.
Refer to the ngspice manual for more information on independent
current sources.

An IBIS device symbol representing a digital input pin. This symbol is not
preconfigured with a simulation model. It is intended to be used with an
external IBIS model for a device.

An IBIS device symbol representing a digital differential input pin. This
symbol is not preconfigured with a simulation model. It is intended to be
used with an external IBIS model for a differential device.

An IBIS driver symbol representing a digital output pin. This symbol is
not preconfigured with a simulation model. It is intended to be used
with an external IBIS model for a driver.

An IBIS driver symbol representing a pair of digital differential output
pins. This symbol is not preconfigured with a simulation model. It is
intended to be used with an external IBIS model for a differential driver.

A symbol for a SPICE DC independent current source. Refer to the
ngspice manual for more information on independent current sources.

A symbol for a SPICE exponential independent current source. Refer to
the ngspice manual for more information on independent current
sources.

A symbol for a SPICE pulsed independent current source. Refer to the
ngspice manual for more information on independent current sources.

A symbol for a SPICE piecewise linear independent current source. The
waveform is specified as space-separated time-current pairs. Refer to the
ngspice manual for more information on independent current sources.

A symbol for a SPICE single-frequency frequency-modulated
independent current source. Refer to the ngspice manual for more
information on independent current sources.

A symbol for a SPICE sinusoidal independent current source. Refer to the
ngspice manual for more information on independent current sources.
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NJFET
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NMOS_Substrate

NPN

NPN_Substrate

OPAMP

PJFET

PMOS

PMOS_Substrate

PNP

PNP_Substrate

SWITCH

TLINE

VAM

VDC
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A symbol for a SPICE transient random independent current source.
Refer to the ngspice manual for more information on independent
current sources.

A symbol for an N-channel JFET with drain, gate, and source terminals,
suitable for use with 3-terminal N-JFET models.

A symbol for an N-channel MOSFET with drain, gate, and source
terminals, suitable for use with 3-terminal N-MOSFET models.

A symbol for an N-channel MOSFET with drain, gate, source, and
substrate (bulk) terminals, suitable for use with 4-terminal N-MOSFET
models.

A symbol for an NPN transistor with collector, base, and emitter
terminals, suitable for use with 3-terminal NPN models.

A symbol for an NPN transistor with collector, base, emitter, and
substrate terminals, suitable for use with 4-terminal NPN models.

A generic single-pole operational amplifier symbol. There are
parameters for pole frequency, open loop gain, offset voltage, and
output resistance. These parameters can be edited in the Parameters grid
of the SPICE Model Editor dialog.

A symbol for a P-channel JFET with drain, gate, and source terminals,
suitable for use with 3-terminal P-JFET models.

A symbol for a P-channel MOSFET with drain, gate, and source terminals,
suitable for use with 3-terminal P-MOSFET models.

A symbol for a P-channel MOSFET with drain, gate, source, and substrate
(bulk) terminals, suitable for use with 4-terminal P-MOSFET models.

A symbol for a PNP transistor with collector, base, and emitter terminals,
suitable for use with 3-terminal PNP models.

A symbol for a PNP transistor with collector, base, emitter, and substrate
terminals, suitable for use with 4-terminal PNP models.

A symbol for a voltage-controlled switch. Refer to the ngspice manual
for more information on switches.

A symbol for a transmission line. By default it is set up as a lossless
transmission line but it can also be used for alossy transmission line.
Refer to the ngspice manual for more information on transmission lines.

A symbol for a SPICE amplitude-modulated independent voltage source.
Refer to the ngspice manual for more information on independent
voltage sources.

A symbol for a SPICE DC independent voltage source. Refer to the
ngspice manual for more information on independent voltage sources.
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VOLTMETER_DIFF A differential voltmeter symbol that can be used to measure the voltage
between two arbitrary nodes. The voltage difference between the + and
- pins is output as a ground-referenced voltage on the out pin.

VPULSE A symbol for a SPICE pulsed independent voltage source. Refer to the
ngspice manual for more information on independent voltage sources.

VPWL A symbol for a SPICE piecewise linear independent voltage source. The
waveform is specified as space-separated time-voltage pairs. Refer to the
ngspice manual for more information on independent voltage sources.

VSFFM A symbol for a SPICE single-frequency frequency-modulated
independent voltage source. Refer to the ngspice manual for more
information on independent voltage sources.

VSIN A symbol for a SPICE sinusoidal independent voltage source. Refer to the
ngspice manual for more information on independent voltage sources.

VTRNOISE A symbol for a SPICE transient noise independent voltage source. Refer
to the ngspice manual for more information on independent voltage
sources.

VTRRANDOM A symbol for a SPICE transient random independent voltage source.

Refer to the ngspice manual for more information on independent
voltage sources.

Most of these symbols in the Simulation_SPICE library use built-in models, but several symbols use
external models from the Simulation_SPICE.sp simulation model library. The simulation model library is a
separate file in the same folder as the symbol library. This simulation model library also contains SPICE
models that may be useful for use with other symbols.

The Simulation_SPICE.sp simulation model library contains the following models:
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Model Name

kicad_builtin_opamp

kicad_builtin_opamp_dual

kicad_builtin_opamp_quad

kicad_builtin_varistor

kicad_builtin_vdiff
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A generic single-pole operational amplifier model. This model is used by
the OPAMP symbol in the Simulation_SPICE symbollibrary, and the pins
are ordered appropriately for use with any standard single-unit opamp
symbol. There are parameters for pole frequency, open loop gain, offset
voltage, and output resistance. These parameters can be edited in the
Parameters grid of the SPICE Model Editor dialog.

A dual version of the kicad_builtin_opamp model, with the same
parameters. This model is not assigned to any symbols in the
Simulation_SPICE symbol library, but the pins are ordered appropriately
for use with standard dual opamp symbols.

A quad version of the kicad_builtin_opamp model, with the same
parameters. This model is not assigned to any symbols in the
Simulation_SPICE symbol library, but the pins are ordered appropriately
for use with standard quad opamp symbols.

A generic varistor model. This model is not assigned to any symbols in
the Simulation_SPICE symbol library. There are parameters for
threshold voltage, dynamic resistance, and leakage resistance. These
parameters can be edited in the Parameters grid of the SPICE Model
Editor dialog.

A differential voltmeter model. The voltage difference between the first
two terminals is output as a ground-referenced voltage on the third
terminal. This model is used by the VOLTMETER_DIFF symbol in the
Simulation_SPICE symbollibrary.
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KiCad supports text variables, which allow you to reference predefined variables by name in many kinds of
text. KiCad will substitute the variable name with the text string assigned to the variable. Text variables can
be used in schematic and PCB graphic text, symbol and footprint text, symbol and footprint fields, drawing
sheet fields, label names, label fields, hierarchical sheet fields, and other text contexts. This substitution
happens anywhere the variable name is used inside the variable replacement syntax of ${VARIABLENAME} .

For example, you could create a variable named VERSION and set the text substitution to 1.0. Now, in any
text object in the schematic, you can enter ${VERSION} and KiCad will display this as 1.0.If you change the
value to 2.0, every text object that includes ${VERSION} will be updated automatically. You can also mix
regular text and variables: a text object with the text Version: ${VERSION} will be displayed as Version:
1.0.

You can define project text variables in the schematic or board setup dialogs. These are referred to as
project text variables because they are defined for the whole project, so a project text variable defined in
the Schematic Editor can also be used in the Board Editor, and vice versa.

The Schematic Editor also has a number of built-in system text variables, which are listed in the table below.
System text variables may be available in some contexts and not others. There is an equivalent list of
variables for the PCB Editor.

FRIEABA, SNEXCREEFRPEANTSEENZE FRIEENNEY, MARKENEL. Fl, ${# &
BRACRIEE B AR RIZERITIRE, TERFIEESRRIER AR E AR =R O R RIEERI T,

TEMAATFER, UTEFEHBINZE, HEYEMIEMMEENSTE, AiMl, E—TIHIMETE MY_VAR
%9 MY_VALUE MIT2F, AFEIEMEZHR "${MY_VAR} MRS FERIGEMITHEHEIRD ${MY_VAR} , RS-
MY_VALUE , JIRIZEB T FEXM BB EYH, TEZIMNHELFERZFER, BRI MY_VAR: MY_VALUE,

Variable name ik

# Sheet number.

#it Total number of schematic sheets.

ADDR Column (letter) and row (zero-indexed number) address of current table cell. This

variable is only available in table cells.

CELL(<row>, Contents of the table cell indexed by <row> and <col> (zero-indexed). This
<col>) variable is only available in table cells.
coL Column number (zero-indexed) of current table cell. This variable is only available

in table cells.
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Variable name

COMMENT1 - COMMENT9

COMPANY

CURRENT_DATE

CURRENT_TIME_HH_MM_SS

CURRENT_TIME_LOCALE

FILENAME

FILEPATH

ISSUE_DATE

KICAD_VERSION

PAPER

PROJECTNAME

REVISION

ROW

SHEETFILE

SHEETNAME

SHEETPATH

TITLE

VARIANT

VARIANT_DESC

VCSHASH

VCSSHORTHASH

<variablename>
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Contents of drawing sheet’s Comment<n> field.
Contents of drawing sheet’s Company field.

Today’s date, in ISO format.

The current time, in HHhMMmSSs format, e.g. 14h30m45s . This format is safe for

filenames.

The current time, in your current locale’s time format.
Filename of the root schematic sheet, with a file extension.
Full file path of the root schematic sheet, with a file extension.
Contents of drawing sheet’s Issue Date field.

Current version of KiCad. This variable is only available in drawing sheet
fields.

Current sheet’s paper size. This variable is only available in drawing sheet
fields.

Project name, without a file extension.
Contents of drawing sheet’s Revision field.

Row number (zero-indexed) of current table cell. This variable is only
available in table cells.

Filename of the current sheet, with a file extension.
Sheet name of the current sheet.

Sheet path of the current sheet.

Contents of drawing sheet’s Title field.

Name of the currently selected variant.

Description of the currently selected variant.

Full hash of the project’s current Git commit. If the project is not part of a Git
repository, resolves to "no hash".

Short (8 character) hash of the project’s current Git commit. If the project is
not part of a Git repository, resolves to "no hash".

Contents of project text variable <variablename> .



Variable name

<fieldname>

<refdes>:
<fieldname>

i

Contents of symbol field, symbol attribute, hierarchical sheet field, or label field
<fieldname>. Fields can only be accessed from within their parent object, so symbol
fields can be accessed from other text or fields within the symbol, and hierarchical
sheet fields can be accessed within the sheet or in other sheet fields of the sheet.

Both built-in and user-defined fields are available. Built-in fields use all uppercase
letters: for example, to access a symbol’s value, use ${VALUE}.

Built-in symbol fields are DATASHEET, DESCRIPTION, FOOTPRINT,
FOOTPRINT_LIBRARY, FOOTPRINT_NAME, NET_CLASS(<pin_number>),
NET_NAME(<pin_number>), OP, PIN_ALT_LIST(<pin_number>),
PIN_BASE_NAME(<pin_number>), PIN_NAME(<pin_number>), REFERENCE,
REFERENCE (<pin_number>), SHORT_NET_NAME(<pin_number>), SHORT_REFERENCE,
SHORT_REFERENCE (<pin_number>), SYMBOL_DESCRIPTION, SYMBOL_KEYWORDS,
SYMBOL_LIBRARY, SYMBOL_NAME, UNIT, UNIT(<pin_number>),and VALUE.

Built-in symbol attributes are DNP, EXCLUDE_FROM_BOARD, EXCLUDE_FROM_BOM, and
EXCLUDE_FROM_SIM. These attributes expand to the friendly name of the attribute if
the attribute is set (e.g. Excluded from board for EXCLUDE_FROM_BOARD and DNP
for DNP), or to an empty string if the attribute is not set.

Built-in sheet fields are SHEETFILE, SHEETNAME , and SHEETPATH.These refer to the
child sheet’s filename, sheet name, and sheet path, respectively, rather than the
parent sheet’s.

Built-in label fields are CONNECTION_TYPE, NET_CLASS, NET_NAME, OP,
SHORT_NET_NAME , and INTERSHEETREFS (global labels only).

Contents of field or attribute <fieldname> in symbol <refdes>.

Both built-in and user-defined fields are available. Built-in fields use all uppercase
letters: for example, to access the value of U1,use ${U1:VALUE}.

Built-in symbol fields are DATASHEET, DESCRIPTION, FOOTPRINT,
FOOTPRINT_LIBRARY, FOOTPRINT_NAME, NET_CLASS(<pin_number>),
NET_NAME(<pin_number>), OP, PIN_NAME(<pin_number>), REFERENCE,
REFERENCE (<pin_number>), SHORT_NET_NAME(<pin_number>), SHORT_REFERENCE,
SHORT_REFERENCE (<pin_number>), SYMBOL_DESCRIPTION, SYMBOL_KEYWORDS,
SYMBOL_LIBRARY, SYMBOL_NAME, UNIT, UNIT(<pin_number>), VALUE.

Built-in symbol attributes are DNP, EXCLUDE_FROM_BOARD, EXCLUDE_FROM_BOM, and
EXCLUDE_FROM_SIM. These attributes expand to the friendly name of the attribute if
the attribute is set (e.g. Excluded from board for EXCLUDE_FROM_BOARD and DNP
for DNP), or to an empty string if the attribute is not set.

Note: If the symbol referenced by <refdes> is reannotated, i.e. receives a new
reference designator, <refdes> in the text variable will be automatically updated
to the new reference designator so that the text variable continues to reference the
same symbol.
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Variable name ik

ERC_ERROR Generates an ERC error named <errorname> . Everything inside the braces resolves

<errorname> to an empty string, while everything after the braces is included in the descriptive
text for the ERC violation. The text variable must be at the beginning of the text
item.

For example, a text item containing ${ERC_ERROR TODO}Calculate resistor value
would display as the text "Calculate resistor value" and generate a ERC error named
"TODO" with the description "Calculate resistor value".

ERC_WARNING Generates an ERC warning named <warningname> . This behaves the same as
<warningname> ERC_ERROR, except a warning is generated rather than an error.
Text expressions

KiCad has a system for evaluating text expressions, which allows you to manipulate text, evaluate
mathematical expressions in strings, and dynamically create strings based on other information. Text
expressions can be used in schematic and PCB graphic text, symbol and footprint text, symbol and footprint
fields, drawing sheet fields, and other text contexts.

Text expressions are evaluated when the @{expression} syntax is used. Everything inside the braces is
evaluated, and the entire expression, including the surrounding @{}, is replaced by the evaluated results. If
the expression cannot be evaluated, the expression is not replaced and the original text is retained.

As a basic example, a text object containing 1 plus 1 is @{1 + 1} willread 1 plus 1 is 2.

Many expression functions are provided to perform more complex operations. The available expression
functions are detailed in the tables below. For example, the absolute value of a number can be calculated
using the abs function: @{abs(-1)} evaluatesto 1.

A single text item can contain multiple text evaluations, and evaluations can be nested. You can also combine
text evaluations with text variables. For example, @{max(1, 2, 3)}, @{max(4, 5, 6)} evaluatesto 3, 6.If
the text variable var is defined as -10, a text item containing @{max(abs(${var}), 5)} evaluatesto 10.

Numbers can be written in scientific notation, so @{2e3 + 1} evaluatesto 2001 .

Text expressions support units. Results are always printed in SI units, and the unit is not printed. For
example, @{1mm + 1in} evaluatesto 26.4.

In addition to numbers, some expression functions operate on strings. A string is text that is enclosed with
single or double quotes, like 'string 1' or "string 2". An example of an expression function that
operates on strings is upper, which converts a string to uppercase. @{upper("string")} evaluates to
STRING.

You can concatenate multiple strings or strings and numbers using the concat expression function or using
the + operator: @{concat("hello ", "world")} and @{"hello " + "world"} both evaluate to hello
world. @{concat("revision ", 1)} and @{"revision " + 1} both evaluateto revision 1.

Mathematical and logical expressions
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Arithmetic #R Example

operator
+ Addition @{1+1}y =2
Note: + can also be used to concatenate two
strings, or to concatenate a string and a number.
- Subtraction @{1-1r=0
* Multiplication @{2 *2} =4
/ Division (the expression is not evaluated if the @{3/2y=1.5
divisor is 0)
@{1/ 0} = @{1 / 0}
% Modulo (the expression is not evaluated if the @{3 %2} =1
divisor is 0)
@{3 % -2} =1
@{1 % 0} = @{1 % 0}
A Exponentiation (right-associative) @{2 23}y =28

@{2 A~ 3 A2} =512

The following expression functions are available for performing mathematical functions. For example,
@{abs(-1)} evaluatesto 1.

Expression 13 Example
function

abs(x) Evaluates to the absolute value of x. @{abs(-1)} =1
sqrt(x) Evaluates to the square root of x.The expression @{sqrt(4)} =2

is not evaluated if x is negative.
@{sqrt(-1)} = @{sqrt(-1)}

pow(x, y) Evaluates to x to the powerof y. @{pow(2, 3)} = 8

floor(x) Evaluates to the greatest integer less than or equal @{floor(3.7)} = 3
to x.

ceil(x) Evaluates to the smallest integer greater than or @{ceil(3.2)} = 4
equal to x.

round(x, Evaluates to x rounded to the number of decimal @{round(3.7)} = 4

[precision]) places given by precision. precision is optional;

if it is not given, x is rounded to the nearest @{round(3.2)} = 3

integer. @{round(3.14159, 2)} =
3.14
min(..) Evaluates to the minimum of the given comma- @{min(5, 3, 8, 1)} =1
separated values.

242



Expression 2P Example
function

max(...) Evaluates to the maximum of the given comma- @{max(5, 3, 8, 1)} = 8
separated values.

sum(...) Evaluates to the sum of the given comma- @{sum(1, 2, 3, 4)} =10
separated values.

avg(..) Evaluates to the average of the given comma- @{avg(2, 4, 6)} = 4
separated values.

random() Evaluates to a random number between 0 0 < @{random()} < 1
(inclusive) and 1 (exclusive).

shunt(r1, r2) Evaluates to the equivalent resistance of the two @{shunt(10k, 10k)} = 5000
parallel resistances r1 and r2: (r1*r2) /
(r1+r2).

db(ratio) Converts the power ratio ratio to decibels: @{db(2)} = 3
10*log10(ratio) .

dbv(ratio) Converts the voltage or current ratio ratio to @{dbv(2)} = 6
decibels: 20*1og10(ratio) .

fromdb(db) Converts the quantity db, in decibels, to a power @{fromdb(3)} = 2
ratio: 10A(db/10).

fromdbv(db) Converts the quantity db, in decibels, to a voltage @{fromdbv(6)} = 2
or current ratio: 10A(db/20).

enearest(value, Evaluates to the closest E-series standard value to @{enearest(5)} = 5.1

[series]) value from the specified series.Valid values for
series are "E3", "E6", "E12", "E24", "E48",
"E96" ,and "E192". series is optional; if it is not
given, "E24" is used.

eup(value, Evaluates to the closest E-series standard value @{eup(5)} = 5.1
[series]) greater than value from the specified series.

Valid values for series are "E3", "E6", "E12",

"E24", "E48", "E96",and "E192". series is

optional; if it is not given, "E24" is used.

edown(value, Evaluates to the closest E-series standard value @{edown(5)} = 4.7
[series]) less than value from the specified series.Valid

values for series are "E3", "E6", "E12", "E24",

"E48", "E96",and "E192". series is optional; if

itis not given, "E24" is used.

Boolean expressions

The following boolean operations are available. These operations evaluate to 1 if the expression is true or
0 if it is false.
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Arithmetic #R Example

operator

< Less than @{1 <2} =1

<= Less than or equal to @{1 <=2} =1
> Greater than @{1>2y=0

>= Greater than or equal to @{1>=2} =0
== Equal to @{1==2}=0
= Not equal to @{1 !=2} =1

The following expression functions are available for operating on the result of a boolean or mathematical
expression.

Expression B Example

function

if(condition, Evaluates to true_value if condition evaluates @{if(0, "true", "false")}
true_value, to atrue (non-zero) value. Otherwise, evaluates to = false

false_value) false_value.

@{if(1 <2, 5, 10)} =5

String manipulation

The following expression functions are available for manipulating strings.

Strings are text that is surrounded by single or double quotes. For example, "this is a

NOTE . .. .
string" and 'this is also a string'.

Expression i Example

function

upper(str) Evaluates to str converted to @{upper("hello world")} = HELLO
uppercase. WORLD

lower(str) Evaluates to str converted to @{lower ("HELLO WORLD")} = hello
lowercase. world

concat(..) Evaluates to the given comma-separated  @{concat("Hello", " ", "World")} =
strings or numbers concatenated Hello World
together.

@{concat("Count: ", 42, " items")} =

Note: strings and numbers can also be Count: 42 items

concatenated using the + operator.
@{"Count: " + 42 + " items"} =

Count: 42 items
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Expression
function

beforefirst(str,
c)

beforelast(str,

<)

afterfirst(str,

<)

afterlast(str,
c)

format(num,

[precision])

fixed(num,

[precision])

currency(amount,
[symbol])

i

Evaluates to the portion of str before
the first occurrence of the character c
in str.

Evaluates to the portion of str before
the last occurrence of the character c in
str.

Evaluates to the portion of str after
the first occurrence of the character c
in str.

Evaluates to the portion of str after
the last occurrence of the character c in
str.

Formats num as a string containing num
rounded to precision decimal places.
precision is optional; if it is not given,
num is rounded to 2 decimal places.

Note: format() behaves exactly the
same as fixed().

Formats num as a string containing num
rounded to precision decimal places.
precision is optional; if it is not given,
num is rounded to 2 decimal places.

Note: fixed() behaves exactly the
same as format().

Formats amount as a string containing
the currency symbol specified by
symbol and a value with two decimal
places. symbol is optional; if it is not
given, "$" is used.

Date and time formatting

Example

@{beforefirst("hello.world.txt",
".")} = hello

@{beforelast("hello.world.txt",
".")} = hello.world

@{afterfirst("hello.world.txt",
".")} = world.txt

@{afterlast("hello.world.txt",
".")} = txt

@{format(3.14159)} = 3.14

@{format(3.14159, 3)} = 3.142

@{format(1234.5)} = 1234.50

@{fixed(3.14159)} = 3.14
@{fixed(3.14159, 3)} = 3.142

@{fixed(1234.5)} = 1234.50

@{currency(1234.56)} = $1234.56

@{currency(999.99, "€")} = €999.99

The following expression functions are available for manipulating dates and times.
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Expression function

today()

now( )

dateformat(days,
[format])

weekdayname(days)

timeformat(seconds,
[format])

i

Evaluates to the current date,
represented as the number of days
since the Unix epoch (00:00:00 UTC on
1970-01-01).

Note: this value can be formatted in
various ways using the dateformat()
function. You can add or subtract
numbers to this value to get dates
relative to the current date.

Evaluates to the current timestamp,
represented as the number of seconds
since the Unix epoch (00:00:00 UTC on
1970-01-01).

Note: you can add or subtract
numbers to this value to get
timestamps relative to the current
timestamp.

Formats days as a string depending
on the specified date format. days is
a number representing the number of
days since the Unix epoch (00:00:00
UTC on 1970-01-01). Valid values for
format are "ISO", "US", "EU",
"Chinese", "Japanese", "long", and
"short" . format is optional; if it is
not given, "IS0" is used.

Evaluates to the day of the week of the
date represented by days. days isa
number representing the number of
days since the Unix epoch (00:00:00
UTC on 1970-01-01).

Formats seconds as a string
depending on the specified time
format . seconds is a number
representing the number of seconds
since the Unix epoch (00:00:00 UTC on
1970-01-01). Valid values for format
are "24h", "12h", "ISO" (same as
"24h" ), "HH_MM_SS", "filename"
(same as "HH_MM_SS"),and "short".
format is optional; if it is not given,
"ISO" is used.

Example

@{dateformat(0)} = 1970-01-01

@{dateformat(0, "ISO")} = 1970-01-
01

@{dateformat(0, "short")} = Jan 1,
1970

@{weekdayname(0)} = Thursday

@{timeformat(0)} = 00:00:00

@{timeformat(0, "IS0")} = 00:00:00
@{timeformat(0), "12h"} = 12:00:00
AM

@{timeformat(0), "HH_MM_SS"} =
00h00mO00s

@{timeformat(0), "short"} = 00:00
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Version control expressions

The following expression functions are available for extracting version control system information about
the project. If the project is not under version control, each expression function evaluates to <unknown>.

Git is the only supported version control system for these expression functions.

Expression function i

vcsidentifier([length]) Evaluates to the current HEAD commit identifier, truncated to length
characters. length is optional; if it is not given, the commit identifier
is truncated to 40 characters. The minimum length is 4 characters.

vcsbranch() Evaluates to the current branch name.

vcsauthor () Evaluates to the current HEAD commit’s author’s name.
vcsauthoremail() Evaluates to the current HEAD commit’s author’s email address.
vcscommitter() Evaluates to the current HEAD commit’s committer’s name.
vcscommitteremail() Evaluates to the current HEAD commit’s committer’s email address.
vcscommitdate([format]) Evaluates to the current HEAD commit’s commit date. Valid values for

format are "ISO", "US", "EU", "Chinese", "Japanese", "long",
and "short". format is optional; if it is not given, "ISO" is used.

vcsnearestlabel([match], Evaluates to the name of the matching tag closest to the HEAD commit.

[anyTags]) match is an optional pattern (glob-style) to match tag names against;
if it is given, only tag names that match the pattern will be considered.
If it is not given, this is equivalent to the pattern *.If anyTags is 0 or
not given, only annotated tags will be considered. If anyTags is 1,all
tags will be considered.

vcslabeldistance([match], Evaluates to the number of commits between HEAD and the matching

[anyTags]) tag closest to the HEAD commit. match is an optional pattern (glob-
style) to match tag names against; if it is given, only tag names that
match the pattern will be considered. If it is not given, this is
equivalent to the pattern *.If anyTags is 0 or not given, only
annotated tags will be considered. If anyTags is 1, all tags will be
considered.

vesdirty([includeUntracked]) Evaluatesto 1 if the repositoryis dirty, or 0 if it is not. If
includeUntracked is 0 or not given, untracked files will not
contribute to the repository’s dirty status. If includeUntracked is 1,
untracked files will contribute.

vesdirtysuffix([suffix], Evaluates to the given suffix if the repositoryis dirty or an empty

[includeUntracked]) string if it is not. suffix is optional; if it is not given, -dirty is used.
If includeUntracked is 0 or not given, untracked files will not
contribute to the repository’s dirty status. If includeUntracked is 1,
untracked files will contribute.
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Expression function ik

vecsfileidentifier(file, Evaluates to the commit identifier of the last commit that modified the

[length]) specified file,truncatedto length characters. length is optional; if
it is not given, the commit identifier is truncated to 40 characters. The
minimum length is 4 characters.

vcsfileauthor(file) Evaluates to the name of the author of the last commit that modified
the specified file.

vcsfileauthoremail(file) Evaluates to the email address of the author of the last commit that
modified the specified file.

vcsfilecommitter(file) Evaluates to the name of the committer of the last commit that
modified the specified file.

vcsfilecommitteremail(file) Evaluates to the email address of the committer of the last commit that
modified the specified file.

vcsfilecommitdate(file, Evaluates to the commit date of the last commit that modified the

[format]) specified file.Valid values for format are "ISO", "US", "EU",
"Chinese", "Japanese", "long",and "short". format is optional; if
it is not given, "ISO" is used.
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{EFREUEE XBAEE FI LUMFT KiCad RIS EMIFER, MEI@EEEXKITH (BEFA BIvThH) , MERERNS
EREFERRE TR, ASBEEIUSHERE=7TE, BFEETEHIENLEmER, BUEEXRENTIE
B AR KiCad EMTEREEE %, RXMERNERE RAFTAMENTHE, RATEEEXKT
HFERILEEMERRES (XEALAREABERRER) .

KiCad F2t4wiE SOL HURAESE X BUEF XBKENERRE, AFPAUBTIHESENTIEREN TR EKE!
BHEMSEE, BEAFPAREGEEIS =S HEERFPRERFENERE, SEAFPUREREME=SK
%, WA EmERERE (PLM) TERGIZMmERIE,

BEHEEXBKET, B—THZ2T R STHREEARE—LENTH (WHRENES) . STRAUEG—THI
Mg, XBHREARZBENTEHILUEARBNEY, XEBMTE KiCad PHEEIRSFER, STRUONE—T
ME—RIID 5, {ERAMZRMEMNRSHIRIRART. XTHE—KIDEEZ—TYRS (FEHE4ES, NEER
NEHRS) - SKERIEAE—5EE KiCad RISHIME, FINA LibraryNickname:SymbolName o
LibraryNickname W5 KiCad EXRFHFTSEMETE, REAMIE—TEE KiCad FHEMF], X KR
LibraryNickname:FootprintName . ZISRX—3FE, MEFRERNTSITIIE—TIIRMET,

FEAUISESHENG, XEFALLE R EETS] KiCad PRIRTSFER, KiCad #UEE RXEXERIECE SUAHE
HIXEFENMRAN, BEEEFRANL, URESNFRESENSIERSZDERHEE,

U R KRR EC B S
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WX ARINENRNZ BRI S ERF.

"meta": {
"version": 0
}
"name": "My Database Library",
"description”: "A database of components",
"globally_unique_keys": false,
"source": {
"type": "odbc",
"dsn": ""
"username": "",
"password":
"timeout_seconds": 2,
"connection_string":

wn

nn

I
"libraries": [
{
"name": "Resistors",
"table": "Resistors",
"key": "Part ID",
"symbols": "Symbols",
"footprints": "Footprints",
"fields": [
{
"column": "MPN",
"name": "MPN",
"visible_on_add": false,
"visible_in_chooser": true,
"show_name": true,
"inherit_properties": true

"column": "Value",

"name": "Value",
"visible_on_add": true,
"visible_in_chooser": true,
"show_name": false

1,

"properties": {
"description": "Description",
"footprint_filters": "Footprint Filters",
"keywords": "Keywords",
"exclude_from_bom": "No BOM",
"exclude_from_board": "Schematic Only"
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NOTE BUEREEE AR JSON 1830,  #7H JSON BEMNER, BEREXAHREITSIBEERHER, AE
FAJSON BAEERTREAZ (RITELIREN) o

Configuring top level settings

name : The name of the library.
description: A description of the library.

globally unique_keys : optional, defaults to false. Controls the format of the library link when placing parts

in schematics. If true library link format is LIB_NAME:KEY. If false library link format is
LIB_NAME:SUB_LIB_NAME/KEY. If true keys must be unique across all sub-libraries. When enabled this
allows parts to be moved between sub-libraries without breaking the link in schematics (useful for library
refactors and fixing miscategorized parts). When false keys only need to be unique within each individual
sub-library.

Changing globally_unique_keys on an existing library will break library links for parts

NOTE
previously placed in schematics.

ECiE8UER

KiCad BRIR3Z#F ODBC i&E#E SQL #iERE, (KoL DSN SiEEFRRHTER, WRIBMH T DSN &FR, ik
B username 1 password FEGHARZELEEE| DSN, MREHT —TEEFRH, dsn, username, I
password FENIHAMR, EEFREYEEERS ODBC B2k, XH#MALIE S ODBC RENER STIFHHEMR
28

{5F3 DSN &E#28Y, ¥ connection_string BMBBZEIMIGHER. FRAEEFRIEN, BT dsn. username
0" password ™ FEXEZEHMIGHERR, EEFRIRUIUL Driver © #FFL, [ ODBC ZIEAREEAMNERMT
RNiER, HAISEMECRTFRERMNZEFNE, #15EEH ODBC RINEFHINA, HiRBEHUEREERN, &
AJREE =& connectionstrings.com iX#HEEMiISREE A,

KiCad R EESAPHEMAFER ODBC RNiEFF HEIBER S8R, ELMIX TS Sqlite, MySQL. MariaDB &1
PostgreSQL &,

Windows FiF: £ JSON 5|FRIEHFEERFLFRT (\) B, BIEASE - TRRELEE X

NOTE g rmmr s T HsE, ERREANEE (\\),

Flatpak FAF: THEELEAMEMNK ODBC RNEF/F Flatpak ¥ B, EoILUETRFEIESR

(B GNOME #4) = KiCad By "IN "889, B I MTITHITRE ¢ Kk SQLite BT

NOTE flatpak install org.kicad.KiCad.0ODBCDriver.sqliteodbc , 77 MariaDB 2 MySQL =17

flatpak install org.kicad.KiCad.ODBCDriver.mariadb-connector-odbc , B¢ 7
PostgreSQL 3=fT flatpak install org.kicad.KiCad.ODBCDriver.psqlodbc .

Flatpak users: Due to Flatpak sandboxing, a possible way to connect to database servers
running on your local machine is via TCP/IP. Make sure that your database server allows
TCP/IP connections, then add the required Port parameter to your connection string. For
example, add Port=3306; for the default TCP port of MySQL/MariaDB, or
Server=localhost;Port=5432; to force PostgreSQL to use a TCP connection to the local
server. Using the default UNIX domain socket connections for MySQL, MariaDB, or
PostgreSQL is only possible when overriding host file system permissions via flatpak
override.

NOTE
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https://www.connectionstrings.com/

ECERE

BTHIEEXBKEA S SIAE 2 THIRERN "FE" . BEXATH libraries REZE—THWRIIEK, 8T
WREX—TE. STELAEFEUTRE:

name : T (k) B, ZBINIERAE KiCad UL, HMEARIRESEZFENS TRSREMP, ZBFRAN
AENSBIMUEABENFR, BIERKL (/) RS, RARMIFRASAEFEZMNS 2 BN 2B, IR
ZFEREZE, WASRZFEFRNRTSRINEIE,

table : ¥UEEHHIFRAIE.

key : IEME—HA5%, HATFRAIFRFRISES .

symbols : @& KiCad #5535 | KIS,

footprints : @& KiCad %5 |51,

fields: — TFEREXMIILK, TEXEBEEXNEFTFEREBSERSHENETRER ENSSRNBIFSH, WNRFERT
BHEZRKEXT —TRIMEEMNZFE, BLMBERPHNENEESRRFSHTEXNTME, 8TFREXEIIUT
=

column : NIZARRRES B — T ERAVEUE B R 5 I BT

name : EMEUEEFIETSH KiCad ZFERRIZFN,

visible_on_add: f1R2Z true, URKSHEANE, X TFENGERERGAIN, HMIRSEEEXITIRE, BIYR
iNJ9 false,

visible_in_chooser : {1 true , X TFENENSERERPETH— T, IREEEEXTIRE, BIYRIA
ﬂ\j falseo

show_name : FIRZ true, BRETHERN, ZFERIBIMITREESRET. MRLEEEXTIRE, HROAR

false,

inherit_properties: {1RE true, HERRSHELZKEFE—TLHEN name FE, ILRABFERNBIIMNEIE
FEEFREHT, HEM (visible_on_add, show_name %) SHRFFREFRISHHIZE, HMRATENFHRBTRFSH
e, XTIRENYERBE,. NRSEEEXTIRE, BiYRiAR false,

properties : fiSEBUESEIEESINRE, FrERIRMEEZ LR ; (B HEEIEEEERE PEERREEITM
FRFRIZIRENEFHE TR, FHATEME

description : ISR,
footprint_filters : FBRLARFKNY B,
keywords : fISHIXRIARM,

exclude_from bom: fISM "REIEE BOM F"1&E, ZINNEHFEE, HIGHEMANMRE (0 KRR, 1
KERE) ,

exclude_from_board: £S5 "HEBRTE PCB AN 1&B. ZININEHFHEE, FHISBUEMR/JRE ( 0 AFRMR, 1
KEXRE) ,
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exclude_from_sim: The symbol’s "Exclude from simulation" setting. The column named here must be a
numeric type, and will be taken as a boolean (0 for false, 1 for true).

RS I EIBE X (APEXH) FBR, HFELNER KiCad FE, &F Value § Datasheet

KiCad (RXE XA (FRifR) FR, NRMRAISHIE SQL BIELRMBIEE?, SERER
RIRERNHERAFRER, WPEEASIERNNET, HERIRARZERS, APITEXM

NOTE  iectresmsntiTanid, RIHANE TSR MBI R R0, MRS S R iR A
HHTE5H,
(SEFR U P S BAEE

BIERENAHSEANRINSERDE, TRALERANSERSMNEIERERTRETH, MEBUEREXBRETNE
HITTAH BRI "MEREFHRTS" THREETTERT, ZINEENEMMEIREPHR N EREATER, DURERIRERHN

Upxaxy |
TR,

BIE, BEREXRMEIBNEMRELOAFETRSERTD, IHMEEXKEETREEELF, NRIFEE—
TEREABIEEXBKENSIR, (REILUBIER "EIEASE" WEEPH "TT " SREYEMTSERRFR
R,

HTTP Libraries

HTTP libraries are a type of KiCad symbol library that sources data about parts for an external source such
as an ERP system. They do not contain any symbol or footprint definitions as standard KiCad libraries do.
Instead, they reference symbols and footprints found in other KiCad libraries.

HTTP EERRiEE, 35 REST {4 REST KN AfERE,
HTTP Library Configuration Files
EQIFR HTTP FE, eI —TEREXYE, HPES KiCad EERIRME (API) HMREEIEFIENER,

Y TMEAERSHIR—TH XX, FEA . kicad_httplib MHY EBBRTF. RERwmEZXE, AECHERSKR
root_url K] token {&, R7F/E, FMA "BRERNSE WEENLXXERNBZBEASERP, ZNEETT "R
RE - "EEASE... THE,

FPRPAaUERBEERMPEBRIEE., timeout parts_seconds IRBRE T HLHEEMNERE, m
timeout_categories_seconds 1RERE 7 EANNERHH, FOAEDFIRE J 60 #HH] 600 7, EBHIRXMTIRE
HEIETIHHRSAE, AFPALIERESIE, XIYAKINRAGSEESNTITERE, B IENE, TieiXLE
AHEERA, KiCad #EMEEXE N EREFEIE.
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"meta": {
"version": 1.0

}I
"name": "KiCad HTTP Library",

"description": "A KiCad library sourced from a REST API",
"source": {
"type": "REST_API",
"api_version": "v1",
"root_url": "http://localhost:8000/kicad-api",
"token": "usertokendatastring",
"timeout_parts_seconds": 60,
"timeout_categories_seconds": 600

Authentication
BRISIEUEIT 1B THE ST, HIR HTTP ESHRANIALIFY, AREEREERRE—TBENN T,
EANNEETR

KiCad 717 "RISIERSRIEE " WREF—XPEAAR "EL51", B, RS MmN R PEFHEMESEA
S KiCad 1B, BRIAFEHBHNER, IMIMARNEETETERR, FEROERLFLE KiCad HFRAFEX
FIFF "RISIERARIEAE " WEZIHM APL SREVEUR, XMESHEIRERE, LHEATRIBENERT, S8R
Ifs) KiCad RIMERE,

A 53 2% R {55

IR KiCad YZ API 51, ESAAFETHEIRER. BX APl HIRMBRSH/ONNEZER, 52 dev-
docs.kicad.org L API MI4FEERS S

HE X MM BOM &

KiCad AIL S HZMISTNHIMEF] BOM, WMIRFE, AP AILE XFRHER.

S HMRAIHTIETE netlist export sectiondiEd, BOM SHAEBOME HE TR,
TR T HHA A —THNS HRIEIE—T S &R,

ARDNFTHIPIZRAE AR
$FHIPRERE AR T LI s o RNAERRER. . IRSRRINE) SR X,
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-.I!E' * Export Metlist oA X

KiCad OrcadPCB2 CadStar Spice Spice Model Custom Metlist Generator

Title:
‘ Custom Metlist Generator

Metlist command:

<netlist script> "%l" "% O"

Output Messages

Show: All Errars o Warnings o Actiorls Infns Save...

Add Generator... | | Remove Generator Close Export Netlist

HHERBRBE— TR —TomR, ZMETEGRER, RERQE SHMRZRE, MRBTZmS.

URIREME, KiCad ZER—THIEIN XML X, Hha@sREEFARENMERES. REETEMRSRMT, MU
Shia MR %R D FTERINRIE T

MRMTBRATUERBIRE, BRI E AR R MR SUHE i A F PR R RS, AR IFEY
ARTFFRERREMRZRIIA, TEHER T s

Python F1 XSLT 2RI EE X MEEMSHEATE,

FRINATHI BOM 4 RiER
KiCad ZEEFISRIEIMZRSILE, Bid BOMAER T 4R BOM,
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HHEEE-BOM=

hk
eS|
££E]
A
EiEEh
=R
bom with title block 2 csv FEE
wEiT:
xsltproc -o "%0" "D:\Program Files\KiCad\bin\scripting',plugins
L ExEsasl
EHEE:
Output format A

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

Command line:
xsltproc -o "%0.csv" "pathTofile/bomacsvaxs!” "%I1" o

BiERE 4 K, FUE BOM £ RESBIAIIRFRIMEMEIAR, T W &K, ISUBREA. » BREEXAR
tEAR TP TTT AmERIBIAS,

F Python #1 XSLT eEMERGHAAIUIE—TIREERE, ERERSHINENRE. X TIREIRZFERET
R ER IR BRFE BOM MHEER, fREIRUNIZFRIE @package, ZFRIEEEIIRERIWAAENS
ERH P E AR AR IR

LRINFRIE RS BIAR, KiCad ZEMERMTITFER, ERIEEMSHANER, JEEEFTIARMTT.
KiCad 1% EI M AR BRI AS AR R YR B o 31T B s HA RE 3 S B %o

ERBRmTTELR

M BOM S EMmBITEX T KiCad ¥mTHIa T, FALUERPmE L ST,
WFHER xsltproc MMEXSHER, T R—T3A :

xsltproc -o %0.net /usr/share/kicad/plugins/netlist_form_pads-pcb.asc.xsl %I
WF{EA Python 1 BOM &iti88, UTA—TTMA :

/usr/bin/python3 /usr/share/kicad/plugins/bom_csv_grouped_by_value.py "%I" "%0.csv"
NOTE BWEMDTHRASIS (") NBHEEXR, DBENSSERIEMSTHRTR.

REZRIFS (R0 %I F %0 ) EWmHTHREARHRSX, W KiCad AT B ANGE 1R XA RBEEE,
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Parameter Replaced with... i

%1 <project path>/<project Absolute path and filename of the intermediate netlist file,
name>. xml which is the input to the BOM or netlist generator plugin

%0 <project path>/<project Absolute path and filename of the output BOM or netlist
name> file (without file extension). An appropriate file extension

may need to be specified after the %0 sequence.

%B <project name> Base filename of the output BOM or netlist file (without
path or file extension). An appropriate file extension may
need to be specified after the %B sequence.

%P <project path> Absolute path of the project directory, without trailing
slash.

FRiERRS BT

L BOM XANMRAEY, KiCad ZEIZ—THEMRXG, REST—TRRNIE, -hEfREHAIERRR
HHIRIZREE BOM 1T,

HhEIMRAEEA XML B, E888XIRITHAKESE, RiIgHL (BOMZMRKR) , TBAREMRIAHIAREFE
N SEREEHFF,

FR[B]IER S HILEA IR 20T

FRFMAIEIFIZR A B4 HRIZR S BOM RUSEHR R AR B AHIGE 1R, RILRILUER Python, XSLT SHMEMIEthAETS
1 XML {ERi AN TR RE SR T RS,

REINFHIMZES BOM S 85 XSLT ; Mi%dH Python SKEMT B, M KiCad 7 1A,
NOTE xsltproc AEBHE KiCad —#2%%x, REBRIMBERLE, ik, THESIL 7 XSLT &
SRR T R,

HRiE) R &4
B RBIRI T PR TS OB,
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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 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="/"/>
<tstamps>4C6E2141</tstamps>
</comp>
<comp ref="U2">
<value>74LS74</value>
<libsource 1lib="74xx" part="74LS74"/>
<sheetpath names="/" tstamps="/"/>
<tstamps>4C6E20BA</tstamps>
</comp>
<comp ref="U1">
<value>74LS04</value>
<libsource 1lib="74xx" part="74LS04"/>
<sheetpath names="/" tstamps="/"/>
<tstamps>4C6E20A6</tstamps>

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

<libsource lib="device" part="CP"/>
<sheetpath names="/" tstamps="/"/>
<tstamps>4C6E2094</tstamps>
<comp ref="R1">
<value>R</value>
<libsource lib="device" part="R"/>
<sheetpath names="/" tstamps="/"/>
<tstamps>4C6E208A</tstamps>
</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"/>
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i PR S A4
chiEIFIZRER F T ER A
o R %

o T HA.

o BT HD.

. B E

. R E,

XHERBHEDRAT <export>

<export version="D">

</export>

A

AT B DR <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>

BRI A4 AL,

T
TLHER D B IRERT <components>

<components>

<comp ref="P1">

<value>CONN_4</value>

<libsource lib="conn" part="CONN_4"/>
<sheetpath names="/" tstamps="/"/>
<tstamps>4C6E2141</tstamps>

</comp>

</components>

AN IBREBEFRHITAHIIR. TSR FERN
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<comp ref="P1">

<value>CONN_4</value>

<libsource lib="conn" part="CONN_4"/>
<sheetpath names="/" tstamps="/"/>
<tstamps>4C6E2141</tstamps>

</comp>
Element name Element description
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 timestamp of the component.
KTt ARSI

7 TIRAIMRPHITTA USR R IR ERITT, B EEE I RIEASTIARME—RA, M, KiCad {24t T —FhiHBIRY
HIGKIRA—T 7o, BIERER EFRTNEER, AREEIRPEFRNITN, ASRETHNEBRZERERR,

i BB RRIEE TEPE T ITARERNE—IRART, B, TEFMNBERENTD, FE—TERSEZXER,
ZzEA TS B AR EBEITTH.

E—TERBEREND, —THENERAE—THE—HIRMART  ENERER. —THRENTH (E—TERNE
REMA) B—TH—FIRART | BERESEEHIE E12,

“BESX 8B
BB S HIBA <Libparts> BB MINATERIEEEFE X

<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>
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Element name

<footprints>

<fields>

<pins>

FIRERIRE S5 (RIS RYS ¢

Pintype
Input

Output
Bidirectional
Tri-state

TR
Unspecified
Power input
Power output
Open collector
Open emitter

Not connected

EEER5Y

Element description

The symbol’s footprint filters. Each footprint filter
is in a separate <fp> tag.

The symbol’s fields. Each field’s name and value is
givenin a separate " <field name="fieldname">...
</field> tag.

The symbol’s pins. Each pin is given in a separate
<pin num="pinnum" type="pintype"/> tag. Possible
pintypes are described below.

R

Usual input pin

Usual output

Input or Output

Bus input/output

Usual ends of passive components
Unknown electrical type

Power input of a component

Power output like a regulator output
Open collector often found in analog comparators
Open emitter sometimes found in logic

Must be left open in schematic

EERDHEDRERT <libraries>, ZED IS TEEHMERRIFIEEERSIZR,

<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>
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“ M zg” Eﬂﬁ

MBERDHIDFERT A <nets>, X—ERDETHHFAERIMENIEZEIE T RLEHIE | BRI FIEERGERR .

<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"
<node ref="U1"
<node ref="U2"
<node ref="U2"
<node ref="U2"
<node ref="P1"

</net>
</nets>

pin="1"/>
pin="14"/>
pin="4"/>
pin="1"/>
pin="14"/>
pin="1"/>

— TR RIRER B TRA,

<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>
Element Element Description
name
net code an internal identifier for this net
name the net name
node the pin (identified by pin) of a symbol (identified by ref)

which is connected to the net

RS HER B
P — AR XSLT FIPRER S R 7o

XSITABR—M XML iES, FFEEATF XML ik,

xsltproc 25 BILIFRIZEXAR(E]HY XML P25 A S,

MABERRREREA, HISERFETEREXXEH, FA xsltproc BE—TEH XSLT 1&FIFERNER S, BT
T2 KiCad /18, HEWEE RLUSEAL VST xsltproc G,

it XSL %4k (XSLT) HISFRITELLERTS: http://www.w3.0org/TR/xslt

NOTE

261

LIHRE—THHIMRS LR, FEEA Python SR TEMARZ XSLT,


http://xmlsoft.org/XSLT/xsltproc.html
http://www.w3.org/TR/xslt

{1/ XSLT K PADS Rz CA
TEIGIF 2 THHAER x1stproc %) PADS FUSI& o2 — T HHHES,

PADS FIZRAS TV AERI4ERY,

o IR
o —TRILHIFIR, UREESTHEEENIRE.

TEZE—T XSL#IK, NhiEM=RA4E#%R %7 PADS KRB
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<?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.

LIHAIERS :
https://lists.launchpad.net/kicad-developers/msg05157.html

<IDOCTYPE xsl:stylesheet [
<!ENTITY 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*&n1;</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 -->
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XEIB(T xsltproc ST PADS MRS

*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

u2.14

P1.1

*SIGNAL* N-4

ut.2

u2.3

*SIGNAL* /SIG_OUT
P1.2

u2.5

u2.2

*SIGNAL* /CLOCK_IN
R1.2

Cc1.
u1.
P1.

w = =

*END*

T IRIIMDITRE

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

{1/ XSLT K Cadstar FMZ&HIF
THEIFIFERTAHAER xlstproc A Cadstar RS EIZE— T4 a8

Cadstar PR MERER,
o HEEFIR
o WLKFIR | BB ITHERZHITHA

TEE—T XSL#aE, 1SREMESLHEER N Cadstar EHEH.
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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 [
<!ENTITY 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"/> <!-- 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 -->
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X2 Cadstar i 3{4,

.HEA

.TIM 21/08/2010 08:12:08

.APP "eeschema (2010-08-09 BZR 2439)-unstable"

.ADD_COM
.ADD_COM
.ADD_COM
.ADD_COM
.ADD_COM

.ADD_TER
.TER

.ADD_TER
.TER

.ADD_TER
.TER
.ADD_TER
.TER

.ADD_TER
.TER

.END

{1/ XSLT fJ OrcadPCB2 MR =4
EMIETRRE— T, MEk

P1
u2
U1
1
R1

u1
1

P1
R1
U1
u2

"CONN_4
"74LS74
"74L504
wcpn
Wi

.7 "GND"
.2

u2.
.4

.1 omveer
.14

.4

7

uz2.1

u2.
P1.
u1.
u2.
P1.
u2.
u2.
RT.
1.
u1.
P1.

B

"N-4"

"/SI1G

W =" =N NUNWN= =

_ouT"

"/CLOCK_IN"

Ik, BTE

T OEHERENIIR, H5IA—THE,

TERE—T XSL#IUFR, MR A44€#%R % Orcad MR

266



<?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.

LIHAIERS :
https://lists.launchpad.net/kicad-developers/msg05157.html

<IDOCTYPE xsl:stylesheet [
<!ENTITY 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>

<l-- 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>

<!-- 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>

Rl oc
Generate id in header like "eeschema (2010-08-17 BZR 2450)-unstable"
-=>
<xsl:template match="tool">
<xsl:apply-templates/>
</xsl:template>

Rloc
Generate date in header like "20/08/2010 10:45:33"
oD
<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
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X2 OrcadPCB2 #3214,

( { Eeschema Netlist Version 1.1 29/08/2010 21:07:51
eeschema (2010-08-28 BZR 2458)-unstable}

( 4C6E2141 $noname P1 CONN_4

( 1 vCC)

( 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 )

AN AN A A 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 )
)
)
*
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BT 2 KiCad FIEERIESRT A A BRIF F5IR | BRLCAIU ToRiRERER,

[REEE wiB AR

TR FEREERERT A, ALTERFIRER HUER S0 IS RER DA X LR PRI —T,

Action

Align to Bottom

Align to
Horizontal Center

Align to Vertical
Center

Align to Left

Align to Right
Align to Top

Align Items to Grid

Add Design
Variant...

Annotate
Schematic...

Annotate
Automatically

Assign
Footprints...

Clear Net
Highlighting

Export Drawing to
Clipboard

Edit Library
Symbol...

Edit Sheet Page
Number...

269

Default
Hotkey

Ctrl + Shift +

E

i

Aligns selected items to the bottom edge of the item under the
cursor

Aligns selected items to the horizontal center of the item under the
cursor

Aligns selected items to the vertical center of the item under the
cursor

Aligns selected items to the left edge of the item under the cursor
Aligns selected items to the right edge of the item under the cursor

Aligns selected items to the top edge of the item under the cursor

Add new design variant to the schematic.

Fill in schematic symbol reference designators

Toggle automatic annotation of new symbols

Run footprint assignment tool

Clear any existing net highlighting

Export drawing of current sheet to clipboard

Open the library symbol in the Symbol Editor

Edit the page number of the current or selected sheet



Action Default
Hotkey

Bulk Edit Symbol

Fields...

Bulk Edit Symbol

Library Links...

Edit with Symbol ctrl |+ E
Editor

Export Netlist...

Export Symbols...

Generate Bill of
Materials...

Generate Bill of
Materials
(External)...

Generate Legacy
Bill of Materials...

Highlight Net
Highlight Nets

Import Footprint
Assignments...

Import Graphics...

F

Increment
Annotations
From...

Line Mode for
Wires and Buses

Line Mode for
Wires and Buses

Line Mode for
Wires and Buses

Line Mode for
Wires and Buses

Ctrl + Shift +

Shift + Space

ik

Edit a table of fields from all symbols in the schematic

Edit a table of links between schematic and library symbols

Open the selected symbol in the Symbol Editor

Export file containing netlist in one of several formats

Add symbols from schematic to a new or an existing symbol library
(does not remove other symbols from this library)

Generate a bill of materials for the current schematic

Generate a bill of materials for the current schematic using
external generator

Generate a bill of materials for the current schematic (Legacy
Generator)

Highlight net under cursor
Highlight wires and pins of a net

Import symbol footprint assignments from .cmp file created by
board editor

Import 2D drawing file

Increment a subset of reference designators starting at a particular
symbol

Constrain drawing and dragging to horizontal, vertical, or 45-

degree angle motions

Draw and drag at any angle

Switch to next angle snapping mode

Constrain drawing and dragging to horizontal or vertical motions
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Action

Next Symbol Unit
Previous Net Item

Previous Symbol
Unit

Remap Legacy
Library Symbols...

Remove Design
Variant...

Rescue Symbols...

Save Current
Sheet Copy As...

Schematic Setup...
Select on PCB
Do not Populate

Exclude from Bill
of Materials

Exclude from
Board

Exclude from
Simulation

Show Directive
Labels

Show ERC Errors

Show ERC
Exclusions

Show ERC
Warnings

Show Hidden
Fields

Show Hidden Pins
Net Navigator

Show OP Currents

271

Default
Hotkey

Shift + Tab

i

Open the next unit of the symbol

Select previous item on the current net

Open the previous unit of the symbol

Remap library symbol references in legacy schematics to the
symbol library table

Remove an existing design variant from the schematic.

Find old symbols in project and rename/rescue them

Save a copy of the current sheet to another location or name

Edit schematic setup including annotation styles and electrical rules
Select corresponding items in PCB editor
Set the do not populate attribute

Set the exclude from bill of materials attribute

Set the exclude from board attribute

Set the exclude from simulation attribute

Show markers for electrical rules checker errors

Show markers for excluded electrical rules checker violations

Show markers for electrical rules checker warnings

Show/hide the net navigator

Show operating point current data from simulation



Action Default
Hotkey

Hierarchy ctrl |+ H

Navigator

Symbol Checker

Compare Symbol
with Library

Electrical Rules
Checker

Show Bus Syntax
Help

Decrement
Primary

Decrement
Secondary

Increment

Increment
Primary

Increment
Secondary

Autoplace All
Sheet Pins

Close Outline
Delete Last Point
Draw Arcs

Draw Bezier Curve
Draw Circles

Draw Rectangles
Draw Rule Areas

Draw Hierarchical s
Sheets

Draw Sheet from
Design Block

ik

Show/hide the schematic sheet hierarchy navigator

Show the symbol checker window

Show differences between schematic symbol and its library
equivalent

Show the electrical rules checker window

Decrement the primary field of the selected item(s)

Decrement the secondary field of the selected item(s)

Increment the selected item(s)

Increment the primary field of the selected item(s)

Increment the secondary field of the selected item(s)

Imports and auto places all sheet pins

Close the in-progress outline

Delete the last point added to the current item

Copy design block into project as a sheet on current sheet

272



Action

Place Design Block

Place Global
Labels

Place Hierarchical

Labels

Place Images
Place Junctions
Place Net Labels

Place Linked
Design Block

Place Next Symbol

Unit

Place No Connect
Flags

Place Power
Symbols

Draw Text

Place Pins from
Sheet

Place Symbols

Save to Linked
Design Block

Sync All Sheet
Pins...

Sync Selected
Sheet Pins...

Draw Buses
Draw Lines
Draw Wires

Switch Segment
Posture
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Default
Hotkey

Shift + B

Ctrl [+|L

x

ik

Add selected design block to current sheet

Place design block linked to selected group

Place the next unit of the current symbol that is missing from the
schematic

Add sheet pins from existing hierarchical labels found on that sheet

Save selected group to linked design block

Synchronize all sheet pins and hierarchical labels

Synchronize selected sheet pins and hierarchical labels

Switches posture of the current segment.



Action Default
Hotkey

Autoplace Fields 0

Break

Change Symbol...

Change Symbols...

Cleanup Sheet Pins

Convert Stacked
Pins

Edit Footprint... F

Edit Reference u
Designator...

Edit Text &
Graphics
Properties...

Edit Value... v

Explode Stacked
Pin

Find in Net
Navigator

Mirror X
Horizontally

Mirror Vertically Y
Pin Table...

Properties... E
Repeat Last Item Ins

Rotate R
Counterclockwise

Rotate Clockwise Shift |+ R
Slice

Swap Alt [+S

Swap Pin Labels

i

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

Divide into connected segments

Assign a different symbol from the library
Assign different symbols from the library
Delete unreferenced sheet pins

Convert multiple pins at the same location to a single pin with
stacked notation

Edit text and graphics properties globally across schematic

Convert a pin with stacked notation to multiple individual pins

Locate the selected net in the net navigator

Flips selected item(s) from left to right

Flips selected item(s) from top to bottom

Displays pin table for bulk editing of pins

Duplicates the last drawn item

Divide into unconnected segments
Swap positions of selected items

Swap the labels attached to selected pins
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Default
Hotkey

Action
Change to
Directive Label

Change to Global
Label

Change to
Hierarchical Label

Change to Label
Change to Text

Change to Text
Box

Cycle Body Style
Update Symbol...

Update Symbols
from Library...

Drag G
Move M

Select/Expand ctrl |+ 4

Connection

Select Node Alt [+ 3
Navigate Back Alt + Left
Change Sheet

Enter Sheet

Navigate Forward Alt + Right

Leave Sheet Alt |+ Back
Next Sheet Pgbn
Previous Sheet PgUp
Navigate Up Alt + Up
Push Pin Length

Push Pin Name
Size

275

ik

Change existing item to a directive label

Change existing item to a global label

Change existing item to a hierarchical label

Change existing item to alabel
Change existing item to a text comment

Change existing item to a text box

Switch between De Morgan (or other) representations
Update symbol to include any changes from the library

Update symbols to include any changes from the library

Move items while keeping their connections

Selects a connection or expands an existing selection to pins,
symbols, or entire connections

Select a connection item under the cursor

Move backward in sheet navigation history

Change to provided sheet’s contents in the schematic editor
Display the selected sheet’s contents in the schematic editor
Move forward in sheet navigation history

Display the parent sheet in the schematic editor

Move to next sheet by number

Move to previous sheet by number

Navigate up one sheet in the hierarchy

Copy pin length to other pins in symbol

Copy pin name size to other pins in symbol



Action Default
Hotkey

Push Pin Number
Size

Create Corner
Remove Corner
Remote Symbols

Delete Design
Block

Properties...

Save Selection as
Design Block...

Save Current
Sheet as Design
Block...

Design Blocks

Update Design
Block from
Selection

Update Design
Block from
Current Sheet

User-defined

Signals...

New Analysis ctrl [+ N
Tab...

Open Workbook... | ctrl + o0
Probe Schematic... Shift |+ P
Run Simulation R

Save Workbook ctrl |+ s
Save Workbook ctrl + shift +
As... S

Show SPICE

Netlist

Edit Analysis Tab...

ik

Copy pin number size to other pins in symbol

Show/hide the remote symbol panel

Remove the selected design block from its library

Edit properties of design block

Create a new design block from the current selection

Create a new design block from the current sheet

Show/hide design blocks library

Set design block schematic to current selection

Set design block schematic to current sheet

Add, edit or delete user-defined simulation signals

Create a new tab containing a simulation analysis

Open a saved set of analysis tabs and settings

Add a simulator probe

Save the current set of analysis tabs and settings

Save the current set of analysis tabs and settings to another
location

Edit the current analysis tab’s SPICE command and plot setup
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Action Default
Hotkey

Export Current
Plot to Clipboard

Dark Mode Plots

Dotted
Current/Phase

Show Legend

Show Simulation
Console Panel

Show Simulation
Side Panel

Draw Lines
Draw Polygons
Draw Text Boxes

Move Symbol
Anchor

Draw Pins P
Draw Text

Add Symbol to
Schematic

Copy
Cut
Delete Symbol

Derive from
Existing Symbol...

Duplicate Symbol
Edit Symbol
Export...

Export Symbol as
SVG...

Export View as
PNG...

277

i

Draw plots with a black background

Draw secondary signal trace (current or phase) with a dotted line

Draw connected graphic lines

Add the current symbol to the schematic

Remove the selected symbol from its library

Create a new symbol, derived from an existing symbol

Show selected symbol on editor canvas
Export a symbol to a new library file

Create SVG file from the current symbol

Create PNG file from the current view



Action

Paste Symbol

Display previous
symbol

Rename Symbol...

Save Library As...

Save As...
Save Copy As...

Show Pin
Electrical Types

Show Hidden
Fields

Show Hidden Pins

Bulk Edit Symbol
Fields...

Show Pin
Numbers

Bulk Edit Related
Symbol Fields...

Synchronized Pins
Mode

Update Symbol
Fields...

EH

Default
Hotkey

Ctrl +| Shift +

S

ik

Save the current library to a new file

Save the current symbol to a different library or name
Save a copy of the current symbol to a different library or name

Annotate pins with their electrical types

Edit a table of fields from all symbols in the library

Annotate pins with their numbers

Edit a table of fields from all symbols related to the selected
symbol

Synchronized Pins Mode When enabled propagates all changes
(except pin numbers) to other units. Enabled by default for
multiunit parts with interchangeable units.

Update symbol to match changes made in parent symbol

BUFR{FRI7E KiCad H{EF, SEEFRIEERERT, ILUERIFIZER RER J1EITIRER DB LA IR/

{E'{E_[_/'\o
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Action

Close

Quit

Refresh Plugins
Exclude Marker
Next Marker
Previous Marker
Add Library...
Center Justify

Pan to Center
Selected Objects

Collapse All

45 Degree
Crosshairs

Click
Double-click
Cursor Down
Cursor Down Fast

Full-Window
Crosshairs

Cursor Left
Cursor Left Fast
Cursor Right
Cursor Right Fast
Small crosshairs
Cursor Up
Cursor Up Fast
Grid Origin...

Edit Grids...
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Default PN

Hotkey
Ctrl |+ W
Ctrl + Q
Reload all python plugins and refresh plugin menus
Mark current violation in Checker window as an exclusion
Add an existing library folder
Center-justify fields and text items
Display full-window crosshairs aligned at 45 and 135 degrees
Return Performs left mouse button click
End Performs left mouse button double-click
Down
Ctrl + Down
Display full-window crosshairs aligned at 0 and 90 degrees
Left
Ctrl + Left
Right
ctrl |+ Right
Use small crosshairs aligned at 0 and 90 degrees
Up
ctrl |+ Up

Set the grid origin point

Edit grid definitions



Action

Expand All

Switch to Fast Grid
1

Switch to Fast Grid
2

Cycle Fast Grid

Switch to Next
Grid

Switch to Previous
Grid

Reset Grid Origin
Grid Origin
Hide Library Tree

Inactive Layer
View Mode

Inactive Layer
View Mode (3-
state)

Inches
Left Justify

Focus Library Tree
Search Field

Snap to Objects on
the Active Layer
Only

Snap to Objects on
All Layers

Toggle Snapping
Between Active
and All Layers

Millimeters
Mils

New...

Default
Hotkey

Alt + 1

Alt + 2

Alt + 4

Shift + N

Ctrl |+ L

Shift |+ S

Ctrl |+ N

i

Place the grid origin point

Toggle inactive layers between normal and dimmed

Cycle inactive layers between normal, dimmed, and hidden

Left-justify fields and text items

Enables snapping to objects on the active layer only

Enables snapping to objects on all visible layers

Toggles between snapping on all visible layers and only the active
area

Create a new document in the editor

280



Action

Pan Left

Pan Right

Pan Up

Pin Library
Plot...

Print...

Quit

Redo Last Zoom

Reset Local
Coordinates

Revert
Right Justify
Save

Save All

Save As...

Save a Copy...
Select Columns...
3D Viewer
Calculator Tools

Show Context
Menu

Show Datasheet

Footprint Library
Browser

Footprint Editor
Library Tree

Switch to Project
Manager
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Default
Hotkey

shift + Left
Shift + Right

Shift |+ Up

Ctrl [+| P

Space

Ctrl [+|S

Ctrl +| Shift +

S

Alt |+ 3

ik

Keep the library at the top of the list

Close the current editor

Return zoom to level prior to last zoom undo

Throw away changes
Right-justify fields and text items
Save changes

Save all changes

Save current document to another location

Save a copy of the current document to another location

Show 3D viewer window

Run component calculations, track width calculations, etc.

Perform the right-mouse-button action

Open the datasheet in a browser

Create, delete and edit board footprints

Show project window



Action
Draw Bounding
Boxes

Always Show
Crosshairs

Show Grid

Grid Overrides

Polar Coordinates
Switch units

Undo Last Zoom
Unpin Library

Update PCB from
Schematic...

Update Schematic
from PCB...

Center on Cursor

Zoom to All
Objects

Zoom to Fit

Zoom to Selected
Objects

Zoom In at Cursor
Zoom In

Zoom In
Horizontally

Zoom In Vertically

Zoom Out at
Cursor

Zoom Out

Zoom Out
Horizontally

Default
Hotkey

Ctrl |+ Shift |+

G

Ctrl |+ U

Ctrl + Home

Home

F2

i

Display crosshairs even when not drawing objects

Display background grid in the edit window

Enables item-specific grids that override the current grid

Switch between polar and cartesian coordinate systems
Switch between imperial and metric units

Return zoom to level prior to last zoom action

No longer keep the library at the top of the list

Update PCB with changes made to schematic

Update schematic with changes made to PCB

Zoom to all objects on screen

Zoom to worksheet area if exists or edited object

Zoom to items currently selected

Zoom in horizontally the plot area

Zoom in vertically the plot area

Zoom out horizontally the plot area
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Action

Remove File
Add Items
Cancel

Copy

Copy as Text

Cut

Cycle Arc Editing
Mode

Delete

Interactive Delete
Tool

Duplicate
Find

Find and Replace

Find Next

Find Next Marker

Find Previous
Finish

Group Items
Enter Group
Leave Group

Measure Tool

Paste

Paste Special...

Redo
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Default
Hotkey

Ctrl

Ctrl

Ctrl

Ctrl

Del

Ctrl

Ctrl

ctrl

F3

ctrl

ES

Shift |+

Space

Alt +

Shift |+

Shift + F3

End

Ctrl

Ctrl

Ctrl

ctrl

+

+

Shift |+

Shift [+

ik

Remove an embedded file

Add items to group

Cancel current tool

Copy selected item(s) to clipboard

Copy selected item(s) to clipboard as text

Cut selected item(s) to clipboard

Switch to a different method of editing arcs

Delete selected item(s)

Delete clicked items

Duplicates the selected item(s)

Finish current tool

Group the selected items so that they are treated as a single item

Enter the group to edit items

Leave the current group

Interactively measure distance between points

Paste item(s) from clipboard

Paste item(s) from clipboard with options



Action Default ik

Hotkey
Search ctrl |+| G Show/hide the search panel
Select All ctrl |+ A Select all items on screen
Lasso Set selection mode to use polygon lasso
Rectangle Set selection mode to use rectangle
Undo ctrl [+ z
Ungroup Items Ungroup any selected groups
Unselect All ctrl |+ shift + Unselect all items on screen

A

Select Row(s) Select complete row(s) containing the current selected cell(s)
Select Column(s) Select complete column(s) containing the current selected cell(s)
Select Table Select parent table of selected cell(s)
Select item(s)
About KiCad
Configure Paths... Edit path configuration environment variables
Donate Open "Donate to KiCad" in a web browser
Get Involved Open "Contribute to KiCad" in a web browser
Getting Started Open “Getting Started in KiCad” guide for beginners
with KiCad
Help Open product documentation in a web browser
List Hotkeys... ctrl |+| F1 Displays current hotkeys table and corresponding commands
Preferences... ctrl [+, Show preferences for all open tools
Report Bug Report a problem with KiCad
Manage Design Edit the global and project design block library lists
Block Libraries...
Manage Footprint Edit the global and project footprint library lists
Libraries...
Manage Symbol Edit the global and project symbol library lists
Libraries...
Add Column After Insert a new table column after the selected cell(s)
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Action Default
Hotkey

Add Row Above

Add Row Below

Delete Column(s)
Delete Row(s)
Merge Cells

Unmerge Cells

285

i

Insert a new table row above the selected cell(s)

Insert a new table row below the selected cell(s)

Delete columns containing the currently selected cell(s)
Delete rows containing the currently selected cell(s)
Turn selected table cells into a single cell

Turn merged table cells back into separate cells.
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