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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

TRRMLIRIERS, PRAR KiCad S4EREE 100% FRAPTEIRERA.

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.

RIEERERSIE-—TRISERESR, THMULIRNBENSHERE. TEER T RAREEIRITRA BRI
SMEEZARRIINEE

Electrical rules check (ERC) for automatic detection of incorrect and missing connections

¢ (Circuit simulation using ngspice

PIZ M8 E H 4B (Postscript, PDF, HPGL #1SVG)

MIRKER AR, (@iT Python 8¢ XSLT HIA, RFFZEENUET) -
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Configure Global Symbol Library Table

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

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

use the default selection.

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

Select global symbol library table File:

)

One

OK

HEEASE—TIEDN (REMAZRRSER (H#H) ) . MANNSERSEMERERSE, {FR KiCad M—
=ibaE=e=N
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s MRIREXKLE THVEN KiCad RISEFHEBERATEA], EE—TIEIHEER, BEREZTERFNREIIRE
KiCad BEEFIE R sym-1ib-table 324,

s MRIMBEBE—TIEERNBEEXSER, EREZTERIFFNEIRR sym-1ib-table 34,

o MNRIMEMLFHAME—THNRISESR, EEE=TIE,

Symbol library management, including how to re-run this initial configuration, is described in more detail

later.
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e MHMIELE (XHEHE. FNIE. wEIR) .

e Left toolbar (display options), Hierarchy Navigator, Properties Manager, and the selection filter at left
* (ERERNMESHHAZSZ

¢ Right toolbar (drawing and design tools) and Design Block panel at right
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* Windows: %APPDATA%\kicad\9.0\user .hotkeys
® Linux: ~/.config/kicad/9.0/user.hotkeys

® macOS: ~/Library/Preferences/kicad/9.0/user.hotkeys
KiCad BILMEFIIRERRIEER PR SABRER ZHM user.hotkeys XHHSARERIZE,

Selection and the selection filter

FERERCEERFEEMTTINR, BE—THRHRTERE, [REFEMNTRIT-TIEL. MNCREREEER
ERTEEERNNINSR, MNERIERTSEERNE R IRARSENNR, MEBGREFIERRAREERN, YR
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ERERENAHZ(THENZRE, ILUESEREMNE, ERTERE TR, MUTHBIEER :

Modifier Keys Modifier Keys Modifier Keys Selection Effect

(Windows) (Linux) (macO0S)
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

DU BN E A TE A e A THE R IR F RS



Modifier Keys
(Windows)

Ctrl
Shift

Ctrl + Shift

Modifier Keys
(Linux)

Cctrl

Shift

Ctrl + Shift

Modifier Keys
(mac0S)

Cmd
Shift

Cmd + Shift

Selection Effect

Toggle selection.
Add item(s) to the existing selection.

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.

Selection Filter

(] All items

Symbols Pins
Labels

WIres

Graphics Images

Text

Other iterms

£

EE—THREEFOESNERER L2 TZRIUER. NE—THWRALFIF—TEOREEZTRIIEE.

& Esc JECHHAIM T RSURFHROZERTR, mERTIBATEMASIIRT e SHERUBIRER,
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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.

Jn_ Display/entry of coordinates and dimensions in inches, mils, or millimeters.

15

Switches between full-screen and small editing cursor (crosshairs).
Turns invisible pin display on/off.

Switches between free angle, 90 degree mode, and 45 degree mode for placement of new wires,
buses, and graphical shapes.

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.

A | B KF R ¥ 4

Opens and closes the docked Properties Manager panel.
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l\ Selection tool (the default tool)

Highlight a net by marking its wires and net labels with a different color. If the PCB Editor is

i

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.

X XN\ IV

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).

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

Place a net class directive label.

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

QA
@ Place a directive rule area.

different sheets.

A Place a hierarchical label. 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.

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.

o8 ¥ &%

Place text.

Place a text box.

o -

Place a table.

Draw arectangle.

Draw a circle.

Draw an arc.

N O 0O

|-

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 RIIRER



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

NOTE EHEREERE L, FH od BMAR 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.

SH&RIAEEMRTEEGNIBER FFTRSEMSEEE HERE. b, RES5IHNSE&5MW
BYTFRIFEERN, BWNENERTSHAH SLAIALEMA 50 mil FIRIEE, EJ% KiCad trf
N5 ERPRAEEE XASHIEE R 50 mil KRS, A 50 mil SAHIRER TN S BREE
RAEIERIES |

NOTE

vore | BB, SHEMEMSEMERMIENTR, AUBLEREN, REAR, RS HTRER
18, FENE RIS,

You can adjust the grid size by right-clicking and selecting a new grid from the list in the Grid submenu.
Pressing the n or N hotkeys will cycle to the next and previous grid in the list, respectively.

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....

10



:l."=" 2 Preferences v A X

Common Grids Fast Grid Switching
Mouse and Touchpad 100 mils (2.54 mm)
Hotkeys Grid 1: | 50 mils{1.27 mm) (Al

50 mils (1.27 mm)

Symbol Editor :
' Schematic Editor Sl S L) Grid2: | 25 mils (0.64 mm) v | (Alt+2)

10 mils (0.25 mm)

L'

Display Options
Grid Overrides

Editing Options

Annotation Options Connected items: | 50 mils(1.27 mm)

Colors

Field Name Templates Wires: 50 mils (1.27 mm)
Simulator

Foatprint Editor Text: 10 mils (0.25 mm) v
PCB Editor
3D Viewer

Gerber Viewer

Graphics: 25 mils (0.64 mm)

WOOWS N NN

Drawing Sheet Editor
Packages and Updates

Plugins +[e ] (]

Reset Grids to Defaults | | Open Preferences Directory & Cancel " 0K

In this dialog you can select an active grid from the list of grids, reorder the list of grids (4~ / J.), and add (
-+), remove (@), or edit (#*) 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

T

globally enabled and disabled using the +%7 hutton 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

e

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.

M REBME

All objects have properties that are editable in a dialog. Use the hotkey  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

11



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.

_ e
= KPIE: EEES:

- = e & O =5 O mEsrs
=12 =3 #ZIRAF BDM_PORTI

®0 =] COMNN_13X2 ®EF O)==

EDE= Connector_PinHeader_2.54m... O &xFF O reEsrasT

&l EZ N

O +180

O -90

A ki =H

FAA: O&Erw (OF -1
CE [z oF -

O Xspmis L |

O visE O DoESEHE

sk
FEER:
s B
kit-dev-caldfire-xilinx_5213_schlib:CONN_13X2 ~EaE:
LTS 55 | ‘
_— SErDatasheetfiEFil
= ID:
EESpicetER 8 X: m
EETFEEE
SHFeE -

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.

12



Properties [
Symbol

s Basic Properties

Position X 7650 mils
Position Y 3850 mils
Orientation 0
Mirror X
Mirror Y
~ Fields
Reference R1
Value 1k
~ Attributes

Exclude From Board
Exclude From Simulation
Exclude From Bill of Materials

Do not Populate

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
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. 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.

SEARTS

BBRS

ENMSERRIREES, EJL‘,UEHWD RERER A, HINERRTSIHEE, ILEERERMNS, &
SRS EDH.
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PEERFE (351 279110)

74AHCIGOZ?

74AHCIGO4

7AAHCTGO8 U
74AHCIG125 z 4
74AHCIG126

74AHCIG32

74AHCIG8E

74AHCIGUO4

T4AHCI1G125

S PHIVEISIAS (Single Buffer Sate Tri-State, Low-Voltage CHOS)
single Buffer Gate Tri-State. Low-Woltage CMOS

ZHEF Sinsle Gate Buff Tri-State LVC CMOS

HXHFEDF U7
I] TALVC1G125
HaE

HIEFM bttp A wwr ti. comd1it s/ movt 1 206/ 2oyt 1 20e, pdf

RUAMBRT, RERNS/ERIERS, AILOBE AR EIIARAFERE EEI RMEAS,

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-EagimERTA

®* Wildcards: * matches any number of any characters, including none, and ? matches any single
character.

* 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

1012 107 108 103 103 108 10° 1012

14



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, XTHRNEATAMKE., IRASSEIRTIRES, AIMEALRRRTRRES
it M e FIERIT IR AR & AEER,

EE—TERENRSE, ZRSNHHRIRNESIR L. ERRERBETABRERIUE, SRSHAREE
B, TENRISHAREREH], ALUETIRERRARIERIEE, BRAFECHFR, XERFEAMERES
#H1To

R MEBESEAIA EmEETR, TRE—TRISE KiCad IS HRREZNSHNA—TEIAR, XTEE—EREEA
P (Esc o

WFEZTRETNNS, IR NERBERIT ENEETR, ERERNSE KiCad {i¥HAREBIZA ST T—T 87T,
IHFEEIRE— TR THNERAFRT Esc

BB RRTS

RS EARSERERNBERNITS, XERTSHDEHE power FER, PRUAALUEARSEZESRKNE, A,
T ERIERINE, JT— TERAAN, ITIEFERAAEEL, RBRIEREERAE pover ENHMIZHIR
RIS HIE#HTT,

Bafis
RISTIEBE ((v) e (o) TRBH, JETRSERTLENRS, NBIEEERNS, WERTFR
TFHIRS.

Ba) TEBMRSAS, MAMRISERSEIHNSSERE,

ez TEAEBMSHNASERIAES NS L%EE, RtthaBmEEnss,

(TR ABAR R EFHERNRTS, XEURTHRIFIZRE R BIRRIMERNR 500 CREshFH L E.

RISHAILNESE ((R) REX (X)) TY (|¥) HBELEHTHRS.

MERT SR

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

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.

15


http://docs.wxwidgets.org/3.2/overview_resyntax.html

. e
T = EEES
- = - & O =5 O mEsrs
A () S50 BDM_PORTI
®0 B COMN_13X2 Ol Ol
EDE= Connector_PinHeader_2.54m... O &xFF O s
&l EZ N
O +180
O -90
Bl ki =H
AE: &= [OF =3
CEN [z O fk
(@] O
O vigge O DoEFEHE
Sk
FERER:
kit-dev-caldfire-xilinx_5213_schlib: CONN_13X2 .
Ly e | ‘
SErDatasheetfiEFil
== 1D:
EESpicetER 8 X: m
EEFEER
SHrmE -

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.

FTFENBIMIETUE T RNSEERN, HEE/LTIBTVEIED: KEMNEENST. AA. B, &, XK
B, XAXKNBE/ MK, FENEIRETNIMESETFERNEM EEAH, ERMUBRALHN ERETRNFS
(TREHER) B8, FESRESNHEAMEX,

RIS FRIBIVEETAILET A GRS FRERNINETRETSRRE, HERRRARERN

NOTE &) stABRT, FEFENsRET.

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.

16



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 ( o) to open the datasheet listed in the
symbol. A symbol’s datasheet can be a local 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.

MFEELTEME, EfiEE KiCad EMEDWNRTSHIIEST .

¢ 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 bhill 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
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PC-A7
PC—A6
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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, IUERFEET). EERSE, A2HA v, v = r RERFENLS. B
RFEG

@ @ Edit Reference Field
Reference: ‘UZ ‘ Unit: A
Visible Show field name Allow automatic placement
Font: Default Font B |/ sEl==|Z%|= | T|H
Text size: 50 mils Color: I:I
Position X: 5250 mils
Position Y: 4650 mils

ZIHEERRNEIN S TR "RISRIE" WEEFINETAER, BEZEH R TFERR,

|

Symbol fields can be automatically moved to an appropriate location with the Autoplace Fields action (select
a symbol and press © ). 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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—?:‘ * Symbol Properties v oA X

General Pin Functions

Number Base Mame Alternate Assignment Electrical Type Graphic Style
13 PA3 PA3  Bidirectional l_ Line
14 PA4 PA4 € Bidirectional [ Line
15 PAS PAS  Bidirectional l_ Line
16 PAG PAG © Bidirectional [ Line
17 PAT PAT 2 Bidirectional = Line
B0 v e =
19 PB1 PBO © Bidirectional = Line
20 PB2 | ADC.INB | © sidrectional = Line
21 PB10 TIM1_CH2N © gidirectional = Line
22 PB11 TIM3_CH3 © gidirectional F Lire
23 Vss - Power input [ Line
24 VDD - Power input [ Line
25 PB12 PB12 2 Bidirectional [ Line
Library link: MCU_ST_STM32F0:STM32F030C6Tx Simulation Model... ® Cancel v 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

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
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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.

:r.'? * Update Symbols from Library e 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-dev-coldfire-xilinx_5213:MCF5213-LQFP100 n
Update/Reset Fields Update Options
Reference Remove fields if not in library symbol v Update symbol shape and pin
Value Reset fields if empty in library symbol v Update keywords and foo ]
Footprint
Update/reset visibility of pin names/numbers
Datasheet Update/reset field text 4 Al
- Reset alternate pin to default
Description Update/reset field visibilities
Update/reset field text sizes and styles Update/reset symbol attributes
Select Al Select None Update/reset field positions Reset custom power symbols
Output Messages
Show: All Errors o Warnings o Acticns Infos Save...

Close Update

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

* 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.

* 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.
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Update symbols matchinglibrary 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.

* Update/reset visibility of pin names/numbers: if selected, the visibility of pin names and numbers in
the 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 Value field of power symbols will change the global net associated with the power symbol.

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.
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;’; b4 Change Symbols v A X
(®) Change selected symbol(s)
Change symbols matching reference designator: | U102
Change symbols matching value: MCF5213-LQFP100

Change symbols matching library identifier:

kit-dev-coldfire-xilinx_5213:MCF5213-LQFP100 n

MNew library identifier:

kit-dev-coldfire-xilinx_5213:MCF5213-LQFP100 [[]1
Update Fields Update Options

Reference Remove fields if not in new symbol  +~ Update symbol shape and pin

Value Reset fields if empty in new symbal + Update keywords and foo ]
Footprint Update/reset visibility of pi s/ b
Datasheet Update field text pdate/reset visibility of pin names/numbers
Description Update field visibilities Reset alternate pin to default

Update field sizes and styles Update symbol attributes
Select Al Select None Update field positions Reset custom power symbols

Output Messages

Show: All Errors @) [ warnings @ () Actions 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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o [ ] Symbol Library References

Symbols Current Library Reference New Library Reference
#PWRO0301, #PWR0304, #PWR0306, kit-coldfire_schlib:+3,3V

#PWR0311

#PWRO0101, #PWR0102, #PWRO0105, kit-coldfire_schlib:+3.3V

#PWRO0107, #PWR0110, #PWR0118,

#PWRO0121, #2WR0130, #PWR0141,

#PWR0143, #PWR0201, #PWR0203,
#PWR0204, #PWR0205, #PWR0220,
#PWR0222, #PWR0226, #PWR0237,
#PWR0239, #PWR0243, #PWR0244,
#PWRO0245, #PWR0246, #PWR0248

U101 kit-coldfire_schlib:74AHC1G14
U201 kit-coldfire_schlib:74LS125
€101, €102, C103, C104, C105, C106, kit-coldfire_schlib:C

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

Update symbol fields from new library 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

Summary = Visual

Schematic vs library diff for:

e Symbol U1
e Library: Amplifier_Operational
e Library item: AD8603

Pin 5 differs.

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

Summary  Visual

Power input
Power input

Ul
ADB603

Output

e
s |
(R
c
—_
48]
=
(@]
o

Schematic

Library &

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 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
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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.

AIEFER
RISZREAIMIR T RERATSENSRFERsNTRE, raus [ Rarnssas.

g Symbol Fields Table v oA %
Edit Export
Field Label Show | Group By Q Filter Exclude DNP Show 'Exclude from BOM' Group symbols | |
Reference Reference v - Reference a Value Datasheet Footprint Qty DNP
Value Value ® ®
) ‘ ., BUSPCI 5V footprints:BUSPCT 1
Footprint Footprint =]
Datasheet Datasheet @ > C1-C36, C704100nF Resistor_SMD:R_1206_3216Metric_Pad1.30x1.75mm_HandSold: 20
Description Description a7 100pF Resistor_SMD:R_1206_3216Metric_Pad1.30x1.75mm_Handsold: 1
SIQUANTITY} Qy @ > €38, C67-C69 4,7uF Resistor_SMD:R_1206_3216Metric_Pad1.30x1.75mm_Handsold: 4
SUTEM_NUMBER)  #
> (39-C41 1uF Resistor_SMD:R_1210_3225Metric_Pad1.30x2.65mm_HandSold 3
Champ? Champ?
HONPY NP @ @ caz 2.20F Resistor_SMD:R_1210_3225Metric_Pad1.30x2.65mm_HandSold: 1
> (43-C45 220nF Resistor_SMD:R_1206_3216Metric_Pad1.30x1.75mm_HandSold 3
> (46, C47 220pF Resistor_SMD:R_1206_3216Metric_Pad1.30x1.75mm_HandSold: 2
+ s ,

a8 22nF Resistor_SMD:R_1206_3216Metric_Pad1.30x1.75mm_HandSold:

View presets: Scope: (®) Entire project. Current sheet only Recursive

Grouped By Value |1 cross-probe action: Highlight ®) select None

Export | Apply, Save Schematic & Continue ® Cancel oK

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

BT R ENMEN A LUER — T BoeE, EENBTRITEEALUET ( cerl + ) 3 (crl + v)) #TEH
kNG, MERFHEHRTRINY A2 BOM FEBM, TER MBS R TRNESA .

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 Show 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.

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, select the
field’s row in the left pane, then click again in the column label cell of that row to edit it.

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.

MEATEREFRIIR. MEAZFHEETNFER. ATOENFERURIINT. EAMUEEHFRTECHME,
WAILMERZ TRAMBEL — BREXMERAIMAEINHEES (REEIRE, FEEIRE) FEEFRMER

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.
You can also change the display scope, showing only symbols in the current sheet, the current sheet and all of
its subsheets, or the entire project. Symbols with the DNP (do not populate) attribute set can be optionally
excluded by checking the Exclude DNP box.
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You can cross-probe from this dialog by selecting a row in the table. Depending on the Cross-probe action
setting at the bottom of the dialog, 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.

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} isavirtual field that contains the number of grouped instances of each symbol.

e ${ITEM_NUMBER} is a virtual field that contains the row number of each symbol in the table.

EEREFRINETS

BFRISPEMESARESI/AMET5E, BTNREMBIIEANXIE, SEEEIIMMRIE TR, XETHREE
KISV T RIS HEENEERTRERER,

XTSRRI TR,
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USAUAERSANAIREEREMRE, BB FNRESE TRSHIUSFRIEAIETIBHEREXES

s,
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_.;!; b4 Preferences oA X

Common — .
|w*| Automatically annotate symbals

Mouse and Touchpad

Hotkeys ord
> Symbol Editor peld
~  Schematic Editor (®) Sort symbals by X position U}

Display Options
Grids
Editing Options

Sort symbols by Y position =

Numbering
Colors '3:5:3' Use first free number after: | 0

Field Name Templates First free after sheet number X 100
Footprint Editor
PCB Editor
3D Viewer

Gerber Viewer

First free after sheet number X 1000

VoW W VWV

Drawing Sheet Editor
Packages and Updates

Reset Annotation Options to Defaults | | Open Preferences Directory @© Cancel v OK

LERRNZ TS, BIISRE WfF REH#TIE, KXY IEHF.
WB R AFRNISIRERIARS. IURR/WARKT, trEETFRIEZEBIHT.
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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.

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
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 150 I LUBRRATE S CEINMIPR IS,
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¢ Power symbols: symbols for connecting wires to a power or ground net.

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

@ . Junction Properties

Diameter: 0 mm

Color:

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

Cancel Default

&
B RRARAS L&A D MBI, BEEHEENERIMSLEEIADBERE—EN, PRLURERRARHT
ER, MAREERELER,

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.

BREBNRE, SMEEAENEETE,

* 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.
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NOTE NRER—TFIEEE, TeREERNA, BEAEERNMEIREIRER,

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

RN IRE
FEFIERIR SRR AT RS, SHIUREBIHEE,

_-;‘L— b 4 Global Label Properties v oA X
Label: | e
Multiple label input Syntax help
Fields
Mame Value Show Show MName H Align W Align Italic Bold
+ 1T ]
Shape Formatting
(®) Input Font: Default Font ~ ‘ B [/ ||E|D' 0 g Auto
Output
o Text size: 60 mils Color:l:l
Bidirectional
Tri-state
Passive
& Cancel « 0K

The Label field sets the label’s text, which determines the net that the label assigns to its attached wire. 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.

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

When the Multiple label 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.

BV TETTA BUESIRERINN, (REIMSE AR #A, KNRIEE, FREBEIIRUAUERE, (REAIR
BN AENFIRSEERNAM. BAMERREE/LTANEN: B SRR ENRIZE TRBHIRER
AR, EREEFRERHAR (A, . W@, Z30#8)) . EBRRRAEINE LX), REES
EHIRE,

NOTE FRUAXAR NI RIEEIREIRE, RIAFEAIFEETNPIRE,

NOTE HFRIZERENEE B, ERRSEMANIRERIZHIRE AR ENLEE,
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NOTE & shAERT, FIEFFEMFIEBET.
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) o

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.

Duncc:nmacte:d_la bel

ER AN FARE X ARINIE A OB AR EHIRME PR EARRIRE SR, SoBid RS/ Mesein & Ko,
BLERE—TIREFMER £ RER NEZAREREARREPER BE..., FILFER GRS BIEEE,
FRHRE D ECRILE

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.

HmEiEs| A

ERMEAUERIIEESA, ERRTREEPHIE—EBIFENEMMTSHITIREIIR, <EIHES|IRMA
Bl ARPIHRITIE, MRINETZTEIA, RE5IANIRESEH—TRERKEFFHEIIIHEH,

TIEE)5 | AE RIEERE GOMNSIIETHITEEES, AIUSANEAS A, FEAIMERIRNETEI,
TIEAENHISRHERF T,
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:l?? b g Schematic Setup oA X

~ General Bus definitions: Members of 'USB'":
Formatting Alias Net / Nested Bus Name
Field Name Templates USE DP
BOM Presets DM

<

Electrical Rules
Violation Severity
Pin Conflicts Map

~ Project

Net Classes

Bus Alias Definitions

Text Variables

=+ ] (kit-dev-coldfire-xilinx_5213 kicad_sch) +

o Defaults Import Settings from Another Project... ® Cancel v 0K

— TRl AI R ERERES BN, FRIZMEE, (RAARRRIMESHEE AL, (FA—FddES
I, (RAILUGASRENSESH/SELHFIR, BEEER, BINSEBEARNRIRIREXF R, 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} . 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.

BRI RBURFELIZ A BN ANRIEE XA, £ BEHNBEX GO, SPmEs2EXNREER NG ETE
A BRFIRMIERR, HE— T4 ERIRIEE TTE & 2HHEM 3 2B U R — BRI TP AHEA B RIEE STE {8
o MIR—TERIZTHNZTREE S SHEARMIELS R, XEFRATEHBEEENKRR. NRZTRBMNE
SR RKE—BHIRG, ERCHREEMIE.

BETHRENELS

KiCad 5.0 B RHRARIFGEEGAARENSLERT—H, HEMRFHINIGIXLE SN SUERHRHK, X
fTRTEKiCad 6.0 PR T, RATESNEELARE, MELSSEMRIVEL, RA—THENESHEIN
BB Z TN,

NRETEMARRAR KiCad RFTFHEALLINAERIRIT, NSRRI TBEL " TEE, ZHEESESTERRER,
DUBTHEAAER S G E REFE—THIRE,
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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 New 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 MName

OK

WNFEEZTHRENSESL, TONEREREBIIRE, THURVMERFEEIRITTHPEERRSE Z B#TIER,
FELTALUERE—T ARRIRNFH F NI 2ING A BT,

RS

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

HTER, BRMSETYRARIE AR BEREES] vCC 1 GND MK L,
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. 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.

b2y
FIEETHE T AR T — T8, X T BARHAF TR KiCad HHER,

LZTHRENRMAIE— TR, RELNMERIFZLTIIFHRE, MEESRTRIIFE
1. ZFtRE
2. BIRRIS
3. EEkRE
4. BRI
5. BRIREES |
o Output is higher priority than Input
MR—THEEZ TE LIRS, WRFRIFE, ERE%E—T,

MR—TRBREIEXNZKFEIEE, CHRFEIRATEREMPRERESHINE, BE, BEMRERLERkEST
BRIRE,

SR AR LRERZEARMBIME S, AR MBI RIMNHRIE SRR S5 B £ K.

PWR_FLAG

TEMNEESFEUERFT PWR_FLAG ¥5, B1i1M ERC XA, M THEIREML VCC A GND LR LiEEERI— TR
+, 25 EEmNERGY (WEEIATESREE) EERIL ERTILE,

MRKERXMTHINS, ERC TR © iR WA EIRE IBIREHAT0I5L EIRS | BITEE,

PWR_FLAG RIS HEILUTE power RISEEHHLEl, SHEMERIRGLS BHERRIMNE £, AILUXARIREFIIER.
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TS

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.

RE R EaRE | B

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.
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.

PaEmE T RIEE D SR, HEet RERREER  RIFgEN BRtl B0 BR
NOTE RS IH, SiikiE AE - BREENEIE, TAMTIER HRE—TYRES B RiEHE|
mmaﬁt>o

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

Schematic Setup

[ NON )
General Netclasses:
Formatting
Field Name Templates =~ Name Wire Thickness = Bus Thickness Color Line Style
BOM Presets Power 12 mils _ <Not defined>
Electrical Rules . . X
. ) Default 6 mils 12 mils amm—— Solid
Violation Severity
Pin Conflicts Map
Project
Bus Alias Definitions
Text Variables + u T NP Set color to transparent to use KiCad default color.
Schematic Data
Embedded Files )
Netclass assignments:
Pattern Net Class Nets matching /GND*':
+3.3V Power /GND
/GNDA
IjGND‘ Power
+ w

Import Settings from Another Project...

Cancel




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* BITHEIZF net , net1, network , KUEMEMEL net FFLHIMLERFIIMEE, R * EIENRK
XPHNEXEEARR (* EESTHZTIIERNZRY) , 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.

MB—THMARFBHINR—T 24 L, 24 EHIPFMER AR EEIEERIMLESE,
| NON | *Directive Label Properties

Fields

Name Value .show:Show Name: H Align :VAIign: Italic ~ Bold
Net Class |Power | Center Center

+ T [ ]
Shape Formatting

Dot Orientation: _?_ —J:_ °‘| |'°

O CcCircle

Diamond Pin length: 2.54 mm COIOr:I:l
Rectangle

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

NOTE
0 label.

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 and
also apply to the corresponding footprints on the board. They are 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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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.

Graphics and text
X7, EFAERAILUERIIEIREES, BF BN, X SRR EEmE S8,

THNERRT 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 FRAN AN FIZERBEHRIRE, FUAPKRIUERETRIRE,
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= Text Box Properties oo X
Text:

— - : Syntax help

| | Exclude from simulation

Font: Default Font ~ | B |/ | |EE — HII— ‘

Text size: | 50 mils  Color:

[+| Border

Background fill
Width: 0 mils  Color: : I:I
Style: Default b
Link:

& Cancel " DK

i3

Text and text boxes can be made into a link by entering a target in the Link box in the text properties.
You can link to different kinds of resources depending on the link target. The link target 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.

K

NANMNAMESFFEEXFE, AEE XANBMEEERR A THIEE, BRY KiCad F4H, (RERILUERZR
SRTE(REE X _ERUEM TTF A,

NOTE RARFEARASHEBRALRERER, IRZIEEA—SREREIMEFARINTEN LT, SaEE
BRATENFE, HTRERARFRAYE, EEA KiCad &,

Text markup

MAKRMESZR] LR, T, (G TR ENIRIS FRIE,
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Feature Markup Syntax Result

Superscript textA{superscript} textSuperscript

Subscript text_{subscript} textsubscript

Overbar ~{text} text

Variables ${variable} variable_value

Symbol Fields ${refdes:field} field_value of symbol refdes

NOTE LEVIE FIEEIRE PEXFT AU EA, T8 —¥ NERANALE,

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 1 Row 1 Column 2 Row 1
Column 1 Row 2 Caolumn 2 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.

Editing table properties

When you finish drawing a table, the Table Properties dialog appears. You can also open the Table
Properties dialog in several other ways:

® Select any cell in the table, right click, and select Edit Table (| ctrl |+ E )

* Select the entire table, right click, and select Properties... ( E ). 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.
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_.;‘L— * Table Properties SR 4

Cell contents: External border Header border
Header 1 Header 2
Width: | 12 mils  Color: I:l
Style: Default hd
Row lines Column lines
Col 1 Row 1 Col 2 Row1
olmn T Row olumn = fow Width: | 0 mils  Color: |:|
Style: Default hd
Column 1 Row 2 Column 2 Row 2
® Cancel + 0K

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
table is selected.

NOTE
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.

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.

* 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.
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Editing table cell properties

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.

_-;!; -+ Table Cell Properties AT

Horizontal alignment:

Vertical alignment:

Font: | Default Font W

Size: | 50 mils

Style: Bold Italic

Text color:

Background fill:

Cell margins: 375 mils
37.5 37.5

37.5

Edit Table... & Cancel « 0K

This dialog contains formatting options for the text in each cell.

¢ Horizontal alignhment and Vertical alignment control how text is positioned within the cell.
¢ Font controls the text font used in the cell.
* Text size 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.
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The Text color and Background fill color pickers control the color of the text and the cell background,
respectively.

* The Cell margins textboxes 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.

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.

22 A N A
Y

Graphic rectangles (|:|), circles (O), arcs ( ("- ), and lines ( / ) can all be added using their respective
buttons in the right toolbar.
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43, BN (R4 BEIRE) AUASTER (f) NRMEHEERHTRE, B, BEfENENEHEA
BURERF R EH RFREERL.

.?: b 4 Rect Properties v A X
Border Filled shape
Width: mm  Color: Fill color:
Style: Nefault s

Set border width to 0 to use schemnatic’s default line width.
Clear colors to use Schematic Editor colors.

= Cancel v OK
SRR ZEIRE R 0, NFEAREEIRBAALEE, 12453 A7 <schematic-setup,[RIBEIZE>> PEE, RBEL&RIE
O UERERE, BREAFIERYNAENSFERAABTINERER®, XaE FRFLE PEE,

524, BFENEEXRMNERNLEHENEE (90E, 45, SBHRAE) , aUAEN T EEpeIiRikiask
aE (jj_,jz(_,and j&)o shift + Space |{BRIREIIRIX LIS,

5PCB 4% —H, |/ IREEREIRERIER,
fEE&R

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 a button on the right toolbar and select the desired reference image file.

Click in the canvas to place the image.
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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.

-;!:‘ # Image Properties oo R
General = Image
Position -
X | m mils
¥ =300 mils
® Cancel v 0K

You can also reposition or scale the image in its properties dialog ( £ ). You can set the image’s exact
Position X and Y in the General tab, and set an exact Scale factor in the Image tab. You can also Convert to

Greyscale if you wish. Position and scale in this dialog are relative to the center of the image, not its
interactive reference point.

it B iR SCATIEE

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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_-;!;' F 4 Edit Text and Graphic Properties woA X

Scope Filters
|| Reference designataors Filter fields by name:
Values
Other symbol fields Filter items by parent reference designator:
Wires & wire labeke Filter items by parent symbol library id:
Buses & bus labels Filter items by parent symbal type: Mon-power symbols
Global labels
Hierarchical labels Filter items by net:
Label fields
Selected items only
Sheet titles

Other sheet fields
Sheet pins

Sheet borders & backgrounds

Schematic text & graphics

Set To

Font: --leave unchanged — A Text color:

Text size: —leave unchanged — miils [w]| Bold [w] 1talic
Orientation: | —leave unchanged - ~ | (labels only)

H Align: --leave unchanged — ~ | (fields only) |2| Visible (fields only)
W Align: --leave unchanged — ~ | (fields only) |2| Show field name (fields only)
Line width: - leave unchanged — mils Line color:

Line style: --leave unchanged — A Fill color:

Junction size: | —leave unchanged - mils Junction color:

" Apply © Cancel " 0K

SCEINfFIER
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.
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Filter fields by name filters to the specified symbol, label, or sheet field.

Filter items by parent reference designator filters to fields in the symbol with the specified reference
designator. Filter items by parent symbol library id filters to fields in symbols with the specified library
identifier. Filter items by parent symbol type filters to fields in symbols of the selected type (power or
non-power).

Filter items by net filters to wires and labels on the specified net.

Only include selected items filters to the current selection.

AIRBHIRTE

BIAFETHEERE BB AR FRIE N REBIE 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.

AILUERHINARIEE A XAXKN XEBE (A/L/E/T) « KFEHEERTF. XAHB, =i (B
BUE) DUNF BRI By AT,

AILUENEFRAS EEMS « 43, SR (X4, BER%) . GH6. BEREN RAEEE, DURSE&ERN
SRR M SRS,

[REBE 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
Ciom:merjt 3
Comment 2
Comment 1

KICAD

Sheet: /

File: interf_u.sch -

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

T = T o1
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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 w 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 ( A1t + 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
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.
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One possible use of the swap command is to exchange two units within a a symbol, for
example the two amplifiers in a dual op-amp. You could also use swap with a selection of

TIP labels to quickly modify net assignments to symbol pins. In combination with cross-
selection from the PCB, this can be a convenient way to make schematic changes for easier
routing. This is sometimes known as pin or gate swapping.

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.

[REERT

_;?; * Schematic Setup VoA X
~  General Annotations Inter-sheet References

Symboal unit notation: | A v Show inter-sheet references

Field Name Templates Show own pade refersnce

BOM Presets Text
~  Electrical Rules Default text size: 50 mils ® Standard (1,2

Violation Severity Abbreviated (

Overbar offset ratio: 123 %
Pin Conflicts Map
~ Project Label offset ratio: 30 %
MNet Classes Suffix:
Bus Alias Definitions Global label margin ratio: | 30 %

Text Variables Dashed Lines

Symbols
Dash length: | 12
Default line width: | & mils
Gap length: | 3
Pin symbol size: 25 mils
Dash and dot lengths are ratios of the line width.
Connections
Operating-point Overlay
Junction dot size: | Default v o o
Significant digits (voltages): | 3 - +
Connection grid: | 50 mils
Range (voltages): Auto ~
Significant digits (currents): | 3 - +
Range (currents): Auto N
U Import Settings from Another Project... ® Cancel v 0K

BIVEERE SRS, XA 7E, BENSEHAMNIRE,

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.
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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.

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]

RSN TUEB DRI, RREKE FRBIASHKE, m ERRCE EHBIr SR ERIERE, BrsHER
KEZENFAERN : BERERKER 2 MRREAFEHHE,
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FERBTMER

_?; o+ Schematic Setup oA K

~ General Project field name templates:
Formatting Name Visible  URL

Field Name Templates Manufacturer
BOM Presets
. Manufacturer PN nn
~  Electrical Rules

Violation Severity
Pin Conflicts Map
~  Project
Net Classes
Bus Alias Definitions

Text Variables

+ W

Reset to Defaults | | Import Settings from Another Project... ® Cancel + DK

FREIMEREZNMNSFR, ZENRANAIREETHAERS, SREEFHNE TRSEHRERERNSTEXH
FUAF B NHIEM AT, XAIREREA, HIRIHELSEEERG ST,

BERFERAILUREANANHAA R, HALLRERURL FE,

HRIEEREREXNFERBIMERCEATHAINE, FREMERBAMNAERIFZETEX, SERTELH
THEN ERIERIFTEINE.
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BOM presets

_.;!; F 4 Schematic Setup

~  General Bill of Materials Presets:

Formatting Name

Field Name Templates |a||fie|d5

BOM Presets

~  Electrical Rules
Violation Severity
Pin Conflicts Map
~ Project
MNet Classes
Bus Alias Definitions -

[ ]
Text Variables

Bill of Materials Formatting Presets:

Name

il Import Settings from Another Project...

 Cancel v OK

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 i) ™ SIS -hs i

BB EAR AT E RS YY) ERCHEIRE AR, BEET
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-?:‘ £ Schematic Setup v oA X

Vv General Connections
Formatting ) — )
Field N - | Pin not connected: =) Error Warning Ignore
ield Name Templates
. . v = .
BOM Presets Input pin not driven by any Output pins: \®) Error Warning Ignore
~ Electrical Rules Input Power pin not driven by any Output Power pins: '@' Error Warnin Ignaore
p p y any Uutp p g 9
Violation Severity A pin with a “no connection” flag is connected: Error (®) Warning Ignore
Pin Conflicts Ma ) = r
P Unconnected "no connection” flag: Error (®) Warning Ignore
~  Project _
Net Classes Label not connected to anything: \®) Error Warning Ignore
Bus Alias Definitions Global label not connected anywhere else in the schematic: Error (®) Warning Ignore
Text Variables Wires not connected to anything: (®) Error Warning Ignore
Bus Entry needed: (®) Error Warning Ignore
Symbol pin or wire end off connection grid: Error ® Warning Ignore
Conflicts
Duplicate reference designators: (®) Error Warning Ignore
Units of same symbol have different values: (®) Error Warning Ignore
Different footprint assigned in another unit of the symbaol: '@:' Error Warnin Ignore
p g syl g g
Different net assigned to a shared pin in another unit of the symbol: (®) Error Warning Ignore
Duplicate sheet names within a given sheet: (®) Error Warning Ignore
Mismatch between hierarchical labels and sheet pins: (®) Error Warning Ignore
More than one name aiven to this bus or net: Error Warnina (®) Ianore
Reset to Defaults Import Settings from Another Project... & Cancel " OK

5 |BFERIRGET ST HECEIE AN, DURIEIE EE A5 I BVE IR E SHNEBESEM. figl, FABRT,
Lias IBhERR AT NS~ £ 55X,

_?; - Schematic Setup v oA X
~  General Input Pin
Formatting |
Output Pin
Field Name Templates Input Pin B P
BOM Presets Bidirectional Pin
. Output Pin [ ] |
~ Electrical Rules Tri-State Pin
Violation Severity Bidirectionalpin [ 0 W |
. . . Passive Pin
Pin Conflicts Map Tristaterin M & B B
“ Proiect Free Pin
ree passverin I B B |
Met Classes Unspecified Pin
Bus Alias Definitions Freebin @ @ @ @ @ | ’
P, L . Power Input Pin
Text Variables Unspecified Pin &4 & & & & B A I
N N Power Output Pin
Power Input Pin [ N N RS N N |
N N Open Collector
Power Output Pin 2O L O0BDBADBRO |
N . Open Emitter
Open Collector BOoODB A B0 ABRO0DB |
Open Emitter BOo LA BB ABROBN
Reset Pin Conflicts Map to Defaults | | Import Settings from Another Project... & Cancel " OK

IXLEEMRTE [ERC - F2B, ERC B hEFIEMANIRE,
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PEEE

(] (] Schematic Setup
General Netclasses:
Formatting
Field Name Templates ~ Name Wire Thickness = Bus Thickness Color Line Style
BOM Presets Power 12 mils _ <Not defined>
Electrical Rules X . X
. ) Default 6 mils 12 mils ammm—— Solid
Violation Severity
Pin Conflicts Map
Project
Bus Alias Definitions
Text Variables + [} T 4 Set color to transparent to use KiCad default color.

Schematic Data

Embedded Files )
Netclass assignments:

Pattern Net Class Nets matching /GND*":
+3.3V Power /GND
/GNDA
|/GND‘ Power
+ ®

Import Settings from Another Project... Cancel “

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.
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BERBIBHIE X

_?; * Schematic Setup v oA X
~ General Bus definitions: Members of 'USB':

Formatting Alias Net / Nested Bus Name

Field Name Templates USE DP

BOM Presets DM

~ Electrical Rules
Violation Severity
Pin Conflicts Map
~  Project
Net Classes

Bus Alias Definitions

Text Variables

—+ ] (kit-dev-coldfire-xilinx_5213 kicad_sch) +

Reset to Defaults | | Import Settings from Another Project... ® Cancel + DK

BEFBEX ARATLLIZ2LFE, XRBEPESENEIM. BXBEIBNESER, E2H (247
B, BERIBXM].
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P& X5

-:!? * Schematic Setup oA X

~ General Variable Name Text Substitution

Field Mame Templates
BOM Presets
~ Electrical Rules
Violation Severity
Pin Conflicts Map
~ Project
Met Classes

Bus Alias Definitions

Text Variables

+ W

teset to Defaults | Import Settings from Another Project... ® Cancel v OK

NABMT S UEXATERBNEE, XETERFFHATERXRBFIMEMAYARERTR, XL ETETER
7£ ${VARIABLENAME} MITLS&EIRiEFRHERIHERAIMT,

g0, FEIBIZE—T %5 VERSION NLEHIIXABIRILERH“1.0°, HE, T PCB LAHEAIXANSRA, &
LU A ${VERSION} , KiCad {SHZ%N 1.0, WRHENAEZHRELR RN 2.0, WIS ${VERSION} KT AN
KEGENEH, TEALRSFERAEMNANEE, AIf0, TELUYERSXA Version: ${VERSION} BIE—TX
AR, BISHESHRS Version: 1.0,

NAZEMAILE EERIERERE, XATERMETEN | AREERESTEENTETHEBREERTH
AIA, RN

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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-;!:‘ b g Schematic Setup oA W

~  General Filename Internal Reference

Formatting README.md kicad-embed://README.md
Field Name Templates

BOM Presets

“ Electrical Rules

sn74hc00.pdf kicad-embed://sn74hc00.pdf

Violation Severity
Pin Conflicts Map

“~ Project
Met Classes
Bus Alias Definitions
Text Variables

~ Schematic Data

Embedded Files

] w Embed fonts Export...

efau Import Settings from Another Project... © Cancel v DK

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 library 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
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
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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.

-.t!? g Import Settings O
Import from: (]
Import:

Formatting preferences
Field name templates
BOM presets

BOM format presets
Violation severities

Pin conflict map

Met 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
* FERAIMENR

e BOM presets

e BOM format presets

* Violation severities

® Pin conflict map
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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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BIZEXREERMEREE G, HdERCIE—TFRIER, RAEEFREEPLEIRE, HEREEE@®H
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Untitled Sheet

File: untitled.kicad_sch

REERMEHEENHIR, FRTEAREERNWINA .
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_.é; * Sheet Properties oo X
Fields

Name Value Show Show MName 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 ® 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 HEEIFRIRFMNFMIFIEE S, [RIZEARIBEZEAIUSENHENH, BEREEN
FREENMHREFEIERRTR, FHEAENEE, SHETIRENBIE,

BT hETEENRIEEEEARNX AR, —TREEXAIUE—TIERERZ X ; RIEERLHRIREREE
RERRHESEANE—R, (ERSEAITRRUEARIEERS RREE LA H,

FREENAAMUAEZ TIERERE, URATETEERRITER, A, WEEAIBEER

NOTE i i i
EE, UNEHREXZERNITEPRNERMTENINGE, R,

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.

EENTERENAA, LREE REFARNERNOREE, HREE N ERIRFR 5 5i%E R KRR FA
BREE. IRKEREANS, MZER—THEINWER, HERMETENRIAME.

REENIXFHEEEEX TR, AIUD A 4 M § LHEAMARER. EHERE(IN BRAE, FLUERERE
B LERITEFE, FEAER AT E MERNEREMERFEFRIAE T,

BTEFE-TIEAHER £ RER, IEBTOREENENTER BE..., SRR 70 TEREMENEE,

[REEE 8] S

{RAIGEE R ERFIEENEE, HATEEHERE ZAREER, MREEHEA—TERCHFRER,
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EIERARB IR § &, RECFREENEERSRE6E, AERE BTREE, RORQREE,
{RETAFS e SEARKEI T — TRIEE, WEM 4 RHEPE L —THREE,

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.

O s U T

Schematic Hierarchy [#]

S 1 Root (page 1)

buspci.sch (page 2)
graphic (page 3}
ESVIDED-RVB (page 4)
pal-ntsc.sch (page 5)
RAMS (page 6)
muxdata (page 7)

modul (page 8)

[RERE 2 8] MO ER S8
IRERLR
B a0 SR AT, 7E KiCad h, /RIS, SHEERRIGEETE,

* 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. Global labels are added
with the [A)- button.

e Hierarchical labels 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 sheet; 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  MRER—TFEENE, HeRELRE, SERREIHIRESRHEER.
NOTE  FRfleeifis BHBALURA D REBIFE, EAEITAILIEEN RIS R A FIIERNL)T,
BERIREEES B

After placing hierarchical labels within the 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,
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labels, and buses. Hierarchical sheet pins in a subsheet symbol are connected to the matching hierarchical

labels in the subsheet itself.

NOTE  EEEERERTSMNNERREEEHZE, BT REERE X ERIE,
muxdata
X_DATA
0 X_DIN -
ALK X_CLK TVR[0..7] Syt
X_DONE TVGIO. 7
=D e X DONE TVG[0..7] S—rumtn=s
2 X_PROG— TVB[0..7] ©
LR ERS— CLKCDA VRAM[0..31] o—RAM[0..51]
D CLKCAD
DOJ0..31] 4 ppc[0..31]
—WRTTE Foad D ACCES_RAN -
5 = DATA_ WR
ACQLON Lo o
- 2NE=OUT 1 csyne-ouT
TR e
CLAMP

File: muxdata.kicad_sch

For every hierarchical label in the subsheet, add the corresponding hierarchical pin onto the sheet symbol
by clicking the E}- 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 gmiE 1S IRV, @ WNEFRIEEDIES (), SGEFRTIES IBIFHERR
R e, REATRIEEDIES IFEE BE... SRETHX TIHEE,
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:IZ? b4 Sheet Pin Properties e M W

MName: | RDCDA, ‘ R

Syntax help

Shape Formatting
(®) Input Font: Default Font W |B ] |

Output

o ) Text size: | 60 mils Color:

Bidirectional

Tri-state

Passive

& Cancel « OK

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 lf_g-’ button in the right toolbar or with Sync Sheet Pins in a sheet
symbol’s right click context menu.
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:;!g' + Synchronize sheet pins and hierarchical labels oo X

Wbuspcisch  Figraphic +LESVIDEO-RVE [palntsc.sch @rAMS Bmuxdata M modul

graphic graphic.kicad_sch
Name Shape
MName Shape Mame Shape

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

o [EDAcADR[2.6] Output
[£-A¢- BE-[0..3] Output
(£ A< BLANK- Output
[Erae BPCLK Input
[E>A¢BTB12_RD- Output
[E>A-BTB12_WR- Output
[£-A¢- CADCLK Output

[£r A< CASD- Output
[ErA¢- CAST- Output
Add Hierarchical Labels Add Sheet Pins [E>A0 CAS2- Output
[E>a¢ CAS3- Output
ete Sheet Pins Delete Hierarchical Labels B¢ 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 If_a button or with Place -
Sync Sheet Pins, a tab will be shown for each hierarchical sheet.

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 j 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
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

81



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.

BR{bi&it 361
BRAGZ T AT LT 2E5I5RR—T
¢ Simple: each sheet is used only once.

* Complex: some sheets are instantiated multiple times.

* Flat: a sub-case of a simple hierarchy, without connections between subsheets and their parent. Flat
hierarchies can be used to represent a non-hierarchical design.

SMERANSLSTERERY | BREELRAT SRR,
ERRNEREEM

— T REIRRNEREMFIGIF = KiCad IEH video FHRTE, RREEIS L THRISENFRIEE, ST FRIEESR
BEXMOGENRIEEES B, NFREESHERIEEMEEE, TAREFRTFRIEERTIER,
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pol-ntsc.sch

Do[o. te PC_D[0.7] VR[0..7] WR[L..7]
TYS RET— CrPC_A[D.A] TVE[O_.7] TWG[2..
[ RESET— TVB [0 7] TVH[T..7
'—R'E'n—m—D'GREEH_m -
=—————T+REC_IN
BTE1Z_RO—
“ETBLZWR— | blei2-R0- F_PALIND e
——————— T BT812 WR- HI_PAL- [l _Fal—
| WO_FAL-
VO_PAL-C—————=
'&D JE_FAL—
Flle: pal-ntae klcad_seh
RAMS
WRAM— Y _
F} W RAM TVRAM [u“31] WR#M[D..31]
= C+CASD—
Zaeo——1+CAGL-
Do AS—
R"'“: [+ RAGD—
Sass— 1+ RAGL-
Bz P
WAEG— | RASI-
RES—_} RAS S —
W} RAGE -
= [ RASB—
——+ RAST -
MXA[D..10 T MXA[D..10]

File: rama.klcad_zch

B/ 2RNEREN

SZRMNBEREN BTN LER—TEXEXREMNGF, RREEISHTFREENEN, Bi1#EnRE—TRE
B34 (ampli_ht.kicad_sch ), XFEFZTHEESTR—THRARZEBEBIA TELR, REXMTIREE AR
BER—TX#4%, EREBEMNZFNEE—M (ampli_ht_vertical ] ampli_ht_horizontal ) , A& TFRIE
BN, RT{USH, HKBEEHEERN, misth2E—1,

XTIEASSREERERS BhER, REEENFRIEE BN EZERRAE RS HITNERER, NIRRT
B, ERARXEMTHNREEAUIEREEREXS HFNEE,
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+12V
1 12Vext 1“;“” <1> . i

%IE 5 D1
() T C2
l7 L7uF 20V
ampli_ht_vertical ampli_ht_horizantal
File: ampli_ht.kicad_sch File: ampli_ht.kicad_sch

R EEREN

flat_hierarchy SRR IER—TRHLERGMHIGF, RREEIEHTADNFREENER, KEEXIL
RIBES I, X TIRER, RREERTASNFRERNEEEMER, FRIEERZ(FAFREEHIFIINDIE
Fo

NOTE X 27E KiCad HeI@E% TREBENRE RS E.

pic_programmer sockets

File: pic_programmer.kicad_sch File: pic_sockets.kicad_sch
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EHTEAEREENERTAE, SEIS. BIHEN. FETRNERXAR, YixTEHD—TIRNSARN, B
BEMAHERRRLEMITLA, FAMBIRE L (B) ZAEMZTR,

== O I v E=HE(F)

[ £=FItE&(D) =i
S =)

[ | E=REEw

[ ML E(E)

[ E=mETHFEP)

[ E=mEs I HEHFERSIN)

[ 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).

Search 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—TERNBERIE, JLMELEHIEE LM ‘EE‘,B BHECE. X TIERIFRSERTIEMER, EXAUA
NI AERHAER ) N BRI ACHY S AN,
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-.c!? » Find and Replace e M

Search for: w Find

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

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

Replace matches in reference designators

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, and labels from the schematic.
Show or hide the search panel with View - Panels - Search or use the ctr1 + ¢ shortcut.

Search

g acqa a

Symbols = Power Text Labels

Reference | Value Footprint Page X Y Excl. sim | Excl. BOM | Excl. board DNP |
101 100nF Capacitor_SMD:C_0805_2012Metric 1 13300 mils 1250 mils ‘
C102 1nF Capacitor_SMD:C_0805_2012Metric 1 6750 mils 1650 mils
103 100nF Capacitor_SMD:C_0805_2012Metric 1 7100 mils 1650 mils
C104 100nF Capacitor_SMD:C_0805_2012Metric 1 13300 mils 2050 mils
C105 1nF Capacitor_SMD:C_0805_2012Metric 1 1900 mils 3300 mils
C106 10pF Capacitor_SMD:C_0805_2012Metric 1 1900 mils 8850 mils
107 10pF Capacitor_SMD:C_0805_2012Metric 1 1100 mils 83900 mils
c108 10uF kit-dev-coldfire:SM1206POL 1 2600 mils 10250 mils

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.

You can sort the filtered results in ascending or descending order of the value in a particular column by
clicking on that column header.

RS FHBECRT : * CEEMFRT, ? DEEARETER, KERLUER ENFRAT, W /&H55ME/ .
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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.

* 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.

* 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 £z 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.

PR R R
EREERERT, BRSNS ERERR AN ESREE T, MAERE R REERERTRE,

ARG AR XRS5 PCB fiEfsPEmENMERRE (WTXY) , SMEERERREN, S50
MEGUAEREEETR. BIABERT, SIMEACEKIE, EnME RIFIRE" WEENEEED #TRE,

MBI REALTEEFHNERETMNETE (m) ERETME, AN, SEMBHIRER () EALUS
S ETVGHR THIMLE,

AIDUERERMEERIRE (RER - ) IREETPNZAXEERNEERETTERERMEZTME, K
IMERT, esc WAILIERMEESRETR, ENRFE, LT BEW - FEESER - SBEN WSEZA

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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Met Mavigator [
~  [QSPL_CLK
o
Label 'QSPI_CLK' at 15200.00 mils, 8350.00 mils
Label 'QSPI_CLK' at 12350.00 mils, 6750.00 mils
Symbol 'U102' pin '"18'
Sheet 'inout_user' pin 'Q5SPI_SCLK'
Sheet 'ilinx' pin "QSPI_SCLEK'
¢ fxiline
Symbol 'U301' pin '48'
Label "XIL_SPI_CLK'at 5650.00 mils, 3700.00 mils
Label "XIL_SPI_CLK'at 1450.00 mils, 2600.00 mils
Hierarchical label 'Q5P1_SCLK' at 1300.00 mils, 2600.00 mils
~  finout_user
Label 'QSPI_SCLK' at 7650.00 mils, 8750.00 mils
Hierarchical label 'QSPI_SCLK' at 12250.00 mils, 2500.00 mils
Symbol 'MCU_FPORT201' pin '21'
Symbol 'PULUPEMNZ01' pin "1

LR ERREESPHN—TMER, ZMEEREEFERNE TUEHZEMESMERFIILE, SiZM%EE
WRTAEIRE, R155 IR ITIERS IHERIH, STHMREERREE TER TR, 85— THIRATEREE
mPERZINE,

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.

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 Tab  selects the next item on
the net, while shift + Tab selects the previous item.

MPCB LR EEM

KiCad 717 FIEEN] PCB B TRAZXERM, 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*
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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 A@5eEM, TR MAFERIHEIR, ETHLUCNENTZE NRRIEMGRR, T4, FRaEailRFe
AERRNIZATIRENAIE, ERC FIRESASEIZIETFRER S HEEMEREREREX, MRFSIRITALE
H, ERC HASIREEMIIER.

ERC PILUET Rt TER L R &) RHBH il BT ERC RIS,

P SHUISES (ERC)

ERC %W

ERCIEE: 55

=it 0

=5 0

B 1]

[ &IZERCIES
1= 5T

i =35 el BT eS|
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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.

NOTE £ ERC B RE—TiEM, MEBERIFEEPAENAEMR TR,

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

AIDFEHEER AR REENTH, URBRENRNEEEEE !

® (] Electrical Rules Checker

Violations (5) @ Ignored Tests (0)

v Error: Pins of type Output and Output are connected
Symbol U1A Pin 3 [Output, Inverted]
Symbol U1B Pin 6 [OQutput, Inverted]

~ Error: Pin not connected
Symbol U1A Pin 1 [Input, Line]

v Error: Pin not connected — T
Symbol U1A Pin 2 [Input, Li Exclude this violation

~ Error: Input pin not driven | . . - o
Symbol U1A Pin 2 [Input, Li Change severity to Warning for all 'Pin not connected' violations

~ Error: Input pin not driven | Ignore all 'Pin not connected' violations

Symbol U1A Pin 1 [Input, Lil
Edit violation severities...

Show: Al Errors @ Warnings @ Exclusions Save...
Delete Marker Delete All Markers Close Run ERC

¢ 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.
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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 M8 - BERARIC BERATEIRIC, F B8 ¥R ETHBE—EIFE ($FiR. BETEHR) .

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 fllF

U1A
LS00

1
3
2

U1B
T4LLS00

%]
i

ELENEES, B=THR.
s MTIMLBOERT—E (AUMLAesk).

s B THASEER (MOMAEEk) . SRR EETIHEAERTHIR: 5IHXEE, MESTSIHEES
ke |z A S B,

EE—T ERC{FC SR ESFIER TR B SR,

o .
i

Z2.11 X273.05 Y127 dx273.05 dy 1.2
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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.

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)

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

R1 R2 Symbaol #PWR01 Pin 1 [Power input, Line]
R R + Error: Input Power pin not driven by any Output Power pins
Symbol #PWRO2 Pin 1 [Power input, Line]

GND GND

RS | BIAIER SRS

SN ERIGIFPRR, TERIRS B_E I "ia A B RE | IR ABYET 46 B RS Bk e " R EBRE LK, BfEEIRE]
BT IEAERRRIRS 4, XMIERNA ErEEIE RN NEMRAHRIRC R IR LR TR R IRENT .
EXEERT, ERC ARENBUEMAERSIMERYEHEIRS B, mS¥Ikin A RIRS | BNSE R IR,

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.
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VCC

Violations (2) Ignored Tests (3)
~I
i + Error: Input Power pin not driven by any Output Power pins
Symbol #PWR09 Pin 1 [Power input, Line]
| + Error: Input Power pin not driven by any Output Power pins
g Symbol #PWRO02 Pin 1 [Power input, Line]
]
=
(8]
~
Show:  [] All Errors e 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

V
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 ‘

T
—
PWR_FLAG
= FL1 S
VCCIN T 1 4 =
—2GND_IN 1 23 741500
]
=
PWR_FLAG ©
[\
PWR_FLAG N

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 EIRS IR RINVERESER, B2 PWR_FLAG 14,

ERC BCiB
[RIEENZ B EHEN @i RS B 2L U] ERC MRS MR, EEHRIL,
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e »
~  General
Formatting
Field Mame Templates
BOM Presets
Electrical Rules
Pin Conflicts Map

~  Project

e

Met Classes
Bus Alias Definitions

Text Variables

Leraults

[FIEE R EPRY 5 | BIFPZRIRE EAR D IFRECEE AN, RIBHRLE AR5 | AR EE B R E X IR E SR

Schematic Setup

Connections

Pin not connected: '@' Error Warning
Input pin not driven by any Output pins: (®) Error Warning
Input Power pin not driven by any Output Power pins: (®) Error Warning

A pin with a“no connection” flag is connected: Error ® Warning

' = v
Unconnected "no connection” flag: Error ®) Warning

Label not connected to anything: (®) Error Warning

Global label not connected anywhere else in the schematic: Error (®) Warning

Wires not connected to anything: (®) Error Warning

Bus Entry needed: (®) Error Warning

Symbol pin or wire end off connection grid: Error ® Warning
Conflicts
Duplicate reference designators: (®) Error Warning
Units of same symbol have different values: (®) Error Warning
Different footprint assigned in another unit of the symbol: (®) Error Warning
Different net assigned to a shared pin in another unit of the symbol: (®) Error Warning
Duplicate sheet names within a given sheet: (®) Error Warning
Mismatch between hierarchical labels and sheet pins: (®) Error Warning
More than one name aiven to this bus or net: Error Warnina
Import Settings from Another Project... & Cancel

o BlEN, FOAERT, S—THhsIHSA—Tihns BhERN, SEHR,

GE »
~ General
Formatting
Field Mame Templates
BOM Presets
~  Electrical Rules
Violation Severity
~  Project
Met Classes
Bus Alias Definitions

Text Variables

Reset Pin Conflicts Map to Defaults

AILUET R AERE RV IR NN, MEAESFERDEIA: BT
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Schematic Setup

Input Pin
Output Pin
Input Pin
Bidirectional Pin
Output Pin
Tri-State Pin
Bidirectional Pin
Passive Pin
Tri-State Pin
Free Pin
Passive Fin [
Unspecified Pin
Free Pin

Power Input Pin
Unspecified Pin I
s Power Output Pin
s $ Open Collector

l Open Emitter

Power Input Pin

Power Output Pin

OB EE-

Open Collector

S>> aEe8888-

ececa>>mnaE>»n
cPEa>E>E000-

>
PP DD

saesa>n
saaeses

Open Emitter

Import Settings from Another Project... & Cancel

Ignore
Ignore
Ignore
Ignore
Ignore
Ignore
Ignore
Ignore
Ignore

Ignore

Ignore
Ignore
Ignore
Ignore
Ignore
Ignore
(®) Ianore

~ 0K

v OK




ERC EFH

TRIIET KiCad HEMBSANE THENRAESNTEEE., rETEEEEZIRER,

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 to
anything

Global label not connected
anywhere else in the
schematic

Global label only appears
once in the schematic

L P

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 there are fewer than
two symbol pins on a net with a global label (if
there are fewer than two pins, then the label isn’t
being used to connect anything as 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

g
oF

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

Multiple pins with the same
pin number

Label connects more than
one wire

Unconnected wire endpoint

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. Symbol pins
must be uniquely numbered within a symbol, and
therefore this violation is always an error.

This violation occurs when a label anchor connects
to two wires (wWhere 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.

Default Severity

[

H
=

g
oF

Ignore

Error (not
configurable)

g
oF

g
it

Conflicts ERC checks

These ERC checks look for conflicting information in symbols, sheets, and buses.
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Violation ik Default Severity
Duplicate reference This violation occurs when two symbols have the iR
designators same reference designator.
Units of same symbol have This violation occurs when units of a single symbol = 412
different values have different values.
Different footprint assigned This violation occurs when units of a single symbol = f4i%
in another unit of the symbol  have different assigned footprints.
Different net assigned to a This violation occurs when a pin that is shared iR
shared pin in another unit of = between multiple units of a symbol is not
the symbol connected to the same net in each unit.
Duplicate sheet names within  This violation occurs when two hierarchical sheets  f&i%
a given sheet in the same parent sheet have the same name.
Mismatch between This violation occurs when a hierarchical label iR
hierarchical labels and sheet does not have a corresponding hierarchical sheet
pins pin in the parent sheet, or a hierarchical sheet pin

does not have a corresponding hierarchical label in

the child sheet.
More than one name given This violation occurs when a net has multiple &5
given to this bus or net 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.
Conflict between bus alias This violation occurs when a bus alias has different = iz
definitions across schematic members in different sheets. If the same bus alias
sheets name is used in multiple sheets, the members of

the alias must be the same for each sheet.
Buses are graphically This violation occurs when buses that are HiR
connected but share no bus graphically connected do not have bus members in
members common.
Invalid connection between This violation occurs when a bus is connected to a Hix
bus and net items 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.
Net is graphically connected This violation occurs when a net is connected to a i

to a bus but not a bus
member

bus with a bus entry but the net is not a member of
that bus.

Miscellaneous ERC checks

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

Symbol is not annotated

Unresolved text variable

SPICE model issue

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

100

ik

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 SPICE model has a
syntax error or other problem.

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:

e 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

tHix

4

Ignore

g
o

[
it

g
oF

g
it

g
ik



Violation ik Default Severity

g

Footprint link issue This violation occurs when one of several footprint &

assignment issues is detected:

o The footprint assignment for a symbol is not a
valid footprint identifier

o The footprint library given in a symbol’s
footprint assignment is not included and
enabled in the library table

» The footprint assigned to a symbol does not
exist in the specified footprint library

I3
of

Assigned footprint doesn’t This violation occurs when the footprint assigned

match footprint filters to a symbol does not match the symbol’s footprint
filters. If the symbol doesn’t have any footprint
filters, no violation occurs.

Symbol has more units than This violation occurs when a symbol has more iR
are defined units placed in the schematic than are defined in

the symbol. Units in the schematic must

correspond exactly to the symbol definition.

I
it

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.

g
it

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.

g
ik

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

Symbol has power input pins  This violation occurs when a multi-unit symbol has &%
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,
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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

BILLEIE R ERC WEAERH RTF... IRHRE AR ERC |RE M, ERCREXHHT EBRHA .rpt. THEHLSA
H—T ERC & AHIHIF o

ERC report (Fri 21 Oct 2022 02:07:05 PM EDT, Encoding UTF8)

*%%%% Sheet /
[pin_not_driven]: Input pin not driven by any Output pins

; Severity: error

@(149.86 mm, 60.96 mm): Symbol U1B [74LS00] Pin 4 [, Input, Line]
[pin_not_connected]: Pin not connected

; Severity: error

@(149.86 mm, 60.96 mm): Symbol U1B [74LS00] Pin 4 [, Input, Line]
[pin_not_connected]: Pin not connected

; Severity: error

@(149.86 mm, 66.04 mm): Symbol U1B [74LS00] Pin 5 [, Input, Line]
[pin_to_pin]: Pins of type Output and Output are connected

; Severity: error

@(165.10 mm, 63.50 mm): Symbol U1B [74LS00] Pin 6 [, Output, Inverted]

@(165.10 mm, 46.99 mm): Symbol U1A [74LS00] Pin 3 [, Output, Inverted]
[pin_not_driven]: Input pin not driven by any Output pins

; Severity: error

@(149.86 mm, 66.04 mm): Symbol U1B [74LS00] Pin 5 [, Input, Line]

** ERC messages: 5 Errors 5 Warnings 0
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fEXf PCB #1142 Hl, BEAEF—THEERARBR ERTAEREE, HEREX TYETANRER E/Ih
L ERIETERS

BURSMARTHE, ENESHSRY, SSMIEINE, FURPEBEESENNE,
KiCad $2{2 7 /U ECESM755% -
. RIS
o MSBHIHFIE
o RETHEE
. TERERSNRER

s HERNEIR

TEREMIIREITERE, ERAMMSER—TREFNEE ; REER, EMSEAEELAE, EXERERRE
FHH, CIAERSH BE FRPEFEPMEERIIR

FREXRFEECEIBIZZAHHFHTREE, X TEEHZXEXRMNESR, EE N PCB Editor
manual,

TR S BRI ERE

FEH 1% FRAUBEERSHEIEEORwE.,

NOTE

:J; b4 Symbaol Properties oA X

General = Pin Functions

Fields
Name Value Show ShowMName H Align W Align Italic  Bold
Reference U2 [w] Center  Center
Value Dialog_SLGSNT1487V [wl Center  Center
BPackage DFN_QFN:TDEN-8_1.5x2mm Fused-Lead JeDec_Mo-252 w201sol Y
Datasheet Center Center
Description Center Center
+H][y] (@
General Attributes

Update Symbol fi Libi
Unit; Exclude from simulation el e lu Al

Alternate symbol (De Morgan) Exclude from bill of materials Change Symboal...

Exclude fi board
Angle: 0 v clude framboar Edit Symbol...

Do not populate

Mirror: Not mirrored v
Edit Library Symbol...
[+ Show pin numbers [+ Show pin names
Library link: RobotProtos:Dialog_SLG5NT1487V Simulation Model... & Cancel  OK

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
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footprint search behaves the same as in the symbol chooser dialog.

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. You can choose to sort search results alphabetically or by best match by
clicking on the =4 button.

Single clicking a footprint name selects the footprint and displays it in the preview pane on the right. You can
switch between a 2D and 3D preview of the footprint by clicking the /- and ® buttons. Double clicking on a
footprint closes the chooser and sets the symbol’s Footprint field to the selected footprint.

m * Footprint Chooser (12480 items loaded) v X ‘
Q Filter g
Item Description
C_UOUS_TIJTUNIEU I _Fauu.oJA T Lo dpauitur S Uous (1 Ty wncoigg,
C_0603_1608Metric Capacitor SMD 0603 (1608 Metric), s

C_0603_1608Metric_Pad1.08x0.95mm_ Capacitor SMD 0603 (1608 Metric), s

C_DB05_2012Metric_Pad1.18x1.45mm_ Capacitor SMD 0805 (2012 Metric), s
C_01005_0402Metric Capacitor SMD 01005 (0402 Metric),
C_01005_0402Metric_Pad0.57x0.30mm Capacitor SMD 01005 (0402 Metric),

£ AAE BN 1ERAAAtei- Famackoe CAAM 1 90E (3918 BAatcist o~ .

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. pcb-3d. comiwordpress/wp-content/uploads/ipc-sm-782a amendment 1 and 2.pdf,
https://docs.google.com/spreadsheets/d/1BsfQQc09C6DZCsRaxXUIFIoS 1 Tg2WpOkGARCTWS558t0/edit?usp=sharing), generated with
kicad-footprint-generator

Keywords capacitor

Documentation https:/fwww. pcb-3d.com/wordpress/wp-content/uploads/ipc-sm-782a amendmen...

[+ Apply footprint filters (C_*)

[+ Eilter by pin count (2) R @ ® Cancel " DK

At S FRRNIEHE

NMBRgmES TRSHNEERL, MSFRERAMARAE—THAEENRERTHRENSHNEN. XEEET Yk
EETASH #3E FERDEHR,

MEFREAET TR - MEASTFR.., REEMHRIER LM T R,

R FRAXBAFRSASRUEON/EREER : tIEERE, R ARIEREN bR EhEEE,
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2._- * Symbol Fields Table oA K

Edit = Export

Field Label Show = Group By Q Filter Exclude DNP ¥| Group symbols | |
Reference Reference v Reference Value Datasheet Footprint Qty
Value Value i 2 R 10k Resistor_SMD:1608_C

Footprint Footprint A .

> R2-R5 100k Resistor_SMD:1608_C

Datasheet Datasheet |

Description Description R6 2.7k Resistor_SMD:1608_C

S{QUANTITY} Qty = R7-R13 470 Resistor_SMD:1608_C

${ITEM_NUMBER} # u1 MaxLinear_XR2 Package QFP:LQFP-48_7x7mm_P0.5mm

Dielectric Dielectric .

uz Dialog_SLGSNT' I

Enntnrint Nensitv  Fantorint Nensit

+| & ] Y1 12MHz 50ppm- Crystal:Crystal_4-SMD_2.5x2mm
View presets: Scope: *) Entire project Current sheet only Recursive

|1 Cross-probe action: Highlight *) Select None
Export Apply, Save Schematic & Continue @ Cancel v 0K

RTFRSFRERNESER, BENXTRENSEEE,

MERTS N2 ER R

LIS HEREIANINEIRIZE R, A ARS DI,

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
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".

-:L' 4 Choose Symbol (19809 items loaded) L
Q Filter 24

Item
7 AMpITIEY_VIOED

» Analog

> Analog_ADC
> Analog_DAC

> Analog_Switch
~ Audio

AD1855
AD1855
ADAU1978xBCP
ADAUTI79xBCP
AK5392VS
AKS5393V5

Poveriapn
Ravar lape

AD1853
Stereo, 24-Bit, 192 kHz, Multibit Sigma-Delta DAC, SSOP-28
Keywords: audio dac 2ch 24bit 192kHz

Reference U?
Footprint Package_S0:550P-28_5.3x10.2mm_P0.65mm

Datasheet https:/fwww.analog.comimediafen/technical-document

Place repeated copies ~| Place all units & Cancel « OK
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MSAUEHEKTIRS, BEEMEHRESE5EMNS—EER, IRMEENRISEX THRTIESR, BLAERE
HRTRESSHERE IR MR TR S, EENHRNEERETSNERTR, SRTSERNEIREEF
B, SRR S,

PRIEMEIERE, BUNHRERASHRERR TRRER, T—TRERE XTI "HER

NOTE  spoovop gmmyiise Y, ISINSLEIER,

ATFHRIRBHEZSER, BEARTS RiER A,

RARESETRIEEHEE

HEDE T EAHMNYREEPHIRTS SEIH BB AR ARIFEERXEER, SRETHEIIRTIR. HEEE
MI3DILHREESE, MBRSGERNERSE THBRRER,

T RAIUFHNZET QIBFRG (equ XF) BEDEIIEMENEER, FEXARNE TTASENTRER
ERHIER,

S TH - HEHE.. BTk IE,I%MEE%IEELstﬁﬁc

BRI TEHR
TENEA R T HEIRISNEE,

B Cvpcb 4.0.7 T#& 'C\Users\cn\Documents\g\ForTranslate\ForTranslate.pro’ — O *
SHEE) EE(PR) FHENH)

|G B e o | iR 2 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_ SOIC:S0IC-8_3. 9x4. 9mm_Fitchl | 3272 Housings_DIF:DIP-10_W7. 62nm_Socket
Euzzers_Eeepers 4 U 5 BE DIE:DIP-20_WT7. 62mm 3273 Housings_DIF:DIP-10_W7. 62mm_Socket_
Capacitors_SMD ] U4 - YCR3125-Valo0 - 3274 Housings_DIP:DIP-10_W3. 8%mn_SMDSock
Capacitors_THT 3275 Housings_DIF:DIF-10_W10. 16mm
Capacitors_Tantalum_SMD 3276 Housings DIF:DIP-10_W10. 16mm_LongPa
Connectors 3277 Housings_DIP:DIP-12_W7. 62mm
Connectors_Card 3278 Housings_DIP:DIP-12_W7. 62mnm_LongPad
Connectors_HDMI 3279 Housings DIF:DIP-12_W7. 62mm_SMDSock
Connectors_Harwin 3280 Housings_DIP:DIP-12_W7. 62nm_Socket
Connectors_Hirose 3231 Housings_DIF:DIP-12_W7. 62mm_Socket_
Connectors_IEC_DIN 3282 Housings DIF:DIP-12_W3. 8%mm_SMDSock
Connectors_JAE 3283 Housings_DIF:DIP-12_W10. 16mm
Connectors_J5T 3234 Housings_DIF:DIP-12_W10. 16mm_LongPa
Cormectors_Mini-Universal 3285 Housings_DIF:DIF-14 W7. 6Zmm
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. 62Z2mm_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 OQutline 3301 Heousings DIF:DIP-18_W7. 6Zmm
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 ] 3307 Housings DIP:DIF-20_W7. 62mm v
< > < >« >
T 5, FE: 2 idiErEE e = 7293

* EOMBEREE T 52T IEEXK A AERERNSIR,
s HEERISRIEEPHIRTSIIR,
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AILIMEREE T NTENRENRN A AHRIIR,
o [EIRIEEIER T MATHRSIRITIES, AR T ERALERPIERIEERIER,

EMIERISUTIS

B

[ 1]
[T ]
(i

pE ¢ QO ¥ 1 bk

Transfer the current footprint associations to the schematic.

Edit the global and project footprint library tables.

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.

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

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.

TRIME T HEDRTENREDT

Right
Arrow /

Tab

Left
Arrow

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

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

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

Down
Arrow

Page Up

Page
Down

Home

End

Select the next item of the currently selected list.

Select the item one full page upwards of the currently selected item.

Select the item one full page downwards of the currently selected item.

Select the first item of the currently selected list.

Select the last item of the currently selected list.
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5/ "HERDETR" FHIEk "HEKR"
EFIN—THES-TRAXREKER, BAETA (FE)) BRFERE—Trf. AEEHEER (A) EshEE—
THER, WNERRHRNRM. SESRORAETENTE, M T —TRENEHERNITHSHEIERE,

NOTE MREAFRDIMATREED, REIRKTRENESIERANH,

LAEMNTHEEEER, RE OKRREREFDARHELTIR, WE, <& BH WHRERNRE, HERET N
A, REREEHAE, REFHRE, MAORETER,

ok " EER SR
B ML A AR BT B TR AR, IR T T R0 = TR — T S AMER S FA]
=3O

* A WA TRSAMESTRSPEN, ffl, —T=ERASZRISALEX LIRS, RET SOIC K] DIP i

P o
IRo

BTRREFMERTSE |BIEHIEER,

L]
Y-
0

. L QR R A MBS s R AR TS,
o EXAETMANAE, SIakS ARG, YUSTAERDZN, % RS2,

LPTERTIRSREEARN, ZERTBIHERIIR,

BOMEEREE R T NARLTIRES, MURAEMMETIRSIIREE, flgl, SRISHERTIREENS TR
G AR, EERES ST TENESGT IR RS | HIEY -

suun . upu . e caan F VI S PRV PR P VI .
LED : LED_THT:LED_D5.@mm_Horizontal 03.81mm_Z3.0n§ 72 LED_THT:LED_D5.@mm_Horizontal_03.81mm_73.0

Connector_DIN

Filtered IJy 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 diz
Library location: f/home/graham/kicad/libraries/footprints/kicad-footprints/LED_THT. pretty

Apply, Save Schematic & Continue @ Cancel « OK

BIARERZ TIL RS R A4 R BER P R AE S ERIEERSIR, KiCad tREEPHIRTSEX T HETIRS, B
S5 LT IEARE SR,

SRR D R T B B o

HEDETLEAHRIME— TN G PzEEDE, FEMUEMNEXENER, EEEAENIESR, XE{REBE
RIS SELHRRBARER,

NEBLABFRAFHT, EFfE T —TRISEENIETERNRE, SHECUTERER equ X ER. FROUF
REEESIEENAXAXNA, BAHERFAXAHERKEE, IEEER T,

{RAILITE "HEDE TR PR MIFRE - S8 "SR SRR ERAmMLE SR,
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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/equivalence?.equ

Add
Remove
Move Up

Move Down

Edit File
Available environment variables for relative paths:

Mame Value F_E.tfh Type
. . %) Absolute

1 |[KIPRJMOD fusr/share/kicad/demos/stickhub -
elative

2 KICADG_FOOTPRINT_DIR /home/graham/kicad/libraries/footprints/kicad-footprints
® Cancel v OK

o BERE R IZHRIIFRHIERUS
o i MIBR Z5H, MIBRAMERISHOIF .

o BERE LB T RHENTEFRXANNER. WR—TRHSHEES TERXMPREAN, RE—TEE
HISF B ARG B S R INERUT

o i WM IR, FIFPMERERUG

BXRIIMELEEREGONES, X 8N BEENEEDRR, XEINETENNREMATEPMESBFHIRRE
SINE R EE,

—BmENEFEAUERRIRFRERA, MAMEEREFEIETREINHRIE= X % BER#TEMNEERD
Bco

FEENRNFBAT RN SEHNEMOIREIR, R, BEEDER T HERNASSASHREN.
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FRHET
SR —TRE—TRIS. STHEUTEN

'<symbol value>' '<footprint library>:<footprint name>'

BTRIVELRES|S (') 2B, FR-THASTERET. U # FTFAIHTEER,

Bilgn, wNRIFAELFIBER L4562 HIRTS# B Package_SO:SOIC-8_3.9x4.9_P1.27mm HIEIEE,

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:SO0IC-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'

EEURTHE

HENBIRAS—THRSER. AEMBIEE LN O| REALEHEEEES, HETHE
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E 3% Housings_DIP:DIP-10_W10.16mm_LongPads o 0 X

B e -

>

REFEE i = BHE S ESE-
DIP-10 W10.16mm_LongPads F.Cu 10 Housings DIP:DIP-10 W10.16mm LongPads
E=: Housings_DIP Z13.20 X 0.350000 ¥ 0.100000 dx 0.350000 dy 0.100000 dist 0.3640 inch

EMIERISU TS

. Refresh view

_/

Zoom in
Zoom out

Zoom to fit drawing in display area

Show 3D viewer

. ® O

At
&
=
H
pil
AR
o
o)
N
>l
=
db
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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

m Toggle between drawing pads in normal mode or outline mode

7 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 eR7E 3D BT ERPITHEE,

NOTE SNRHRIRIEIEATZE 3D A, ARL.1E 3D MRS FRETHERS,
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@ ==3DR = O X
HHHF) =E(P)

B RROR KN A HG et W

: II :
i ' — .
- '-‘_ = . s -
P N P < e S - it Sy ———
- 3% e e g P e TR e S
i A h ¥

dx 0.00 dy 0.00 fEr: 23.0

3D&EEZSTE PCB Editor manual iR,
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IEAFI R A#E
MEEEEH PCB (EEM#LE)

R "MRIZEE# PCB" TRFMHHERMRIZE fRiB =R 2 Eisikmigds. TRERRIESRNEERMmEET
AR IR - MREEEH PCB ((rs|) RipRNZIE, (RBAILUERBEEIRIERIE LR L/ ﬂﬁo
XTI EE BN IEELE,

MEREEE#T PCB 2iF IR HESMRIEEE2S PCB Bk E. EIBRRAR KiCad R, M
NOTE HIERNMRMRIEE RERTSEH S AT RBIRFEESRT. NECEREUEMAMRX
BT

. b 4 Update PCB from Schematic v oA X

Options
|| Re-link footprints to schematic symbols based on their reference designators

Update Footprints
Replace footprints with those specified by symbaols

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

Processing symbol 'CAN_EM201:Connector_PinHeader_2.54mm:PinHeader_2x02_P2.54mm_Vertical'.
Processing symbol 'C303:Capacitor_SMD:C_DB05_2012Metric'.
Processing symbol 'C304:Capacitor_SMD:C_DB05_2012Metric'.
Processing symbol 'R215:Resistor_SMD:R_0805_2012Metric'.
Processing symbol 'C305:Capacitor_SMD:C_DB05_2012Metric'.
Processing symbol 'C306:Capacitor_SMD:C_DB05_2012Metric'.
Processing symbol 'R214:Resistor_SMD:R_D805_2012Metric'.
Processing symbol 'C307:Capacitor_SMD:C_D805_2012Metric'.
Processing symbol 'R213:Resistor_SMD:R_D805_2012Metric'.
Processing symbol 'C308: Capacitor_SMD:C_D805_2012Metric'.
Processing symbol 'C309:Capacitor_SMD:C_DB05_2012Metric'.
Processing symbol 'R212:Resistor_SMD:R_DB05_2012Metric'.
Processing symbol 'C310:Capacitor SMD:C 0805 2012Metric'.

Show: (] Al ) Errors 0 Warnings 7 [+ Actions () Infos Save...

Close Update PCB

ZITENS TRSHIERRANIRER L, FHYERNRERERSEMIIBEER L. B, BERNMNSERSRE
LB RIEE, HEPHRERBIREL S RS ASEEHE PCB L,

9% PCB #{THHELINE /I BEH. i B# PCB 1242 Al, PCB AEHIENR,
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{REILUE B BRI S EAER E PR R EMIER, FLUER FRF... RIBIYE IR S REEISEH,

ZIBEJI TR EHIETT 7,

Option

Re-link footprints to schematic
symbols based on their reference
designators

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

(P

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 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 (RAHT)

KiCad FIE88) TERZR A FIEE P #HITIEN, REMEA "MREEEHH PCB" TEHENATEL HREIR L, R
m, MERIIEBEATH @ AIMERER D#TIRIHER, RAEHERIEENERIRFERPER IR - MPCBE
WFREE B2 OREE, X TR RAE,
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-.c!? b4 Update Schematic from PCE e M

Options

|| re-link footprints to schematic symbols based on their reference designators

Update
[v| Reference designators l¥| Footprint assignments
[v| Values Met names
v Attributes v Other fields

Changes To Be Applied

Show: Al “ Errors @) [~ warnings @) [ Actions vl 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.

SN RIREF THHESD N FuANEN BHEH, TR E EMREE R, REERSBIEL,
{RAILUEA B OEHSEER ERRPRARLEMIER, FLUER FRF... IR SRR S REEISXEH,
AL

ZIEAJI TR LEHRIET 7,
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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.

Reference designators 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.

Values If checked, symbol values will be updated to match the values of the
linked footprints.
Values 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 values will not be updated.

Footprint assignments 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.

Net names 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.

Other fields 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, net names will not be updated in the schematic.

The Z{IBEF#T ZINBERIUS REMEMI SESER RIBIRTHRTHRZEERLIRE

NOTE _
Toi

A CMP X3 TR FEEE

EITM PCB friE2s NS CMP X (32F - B - BB (.cmp) X¢&...) AEREBESRESRTSA (X
- BA - ®HESE..) , ALY {EM PCB RFRIREE,

NOTE X735 REERD W D ECAEERFRINENR, ZiXER "M PCB EHRFIEE" TERAHE,
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file:///src/build/src/eeschema/pcbnew/pcbnew.html#geographical-re-annotation

H B
FIED

KiCad RILMEF 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 RATENETEREMER, FRESFERBAIINGER, SITEHE—T3X4,

NOTE  soiyion 2 TR $TED.

LE
KiCad RILSEF SO#F — 4. SOEUREL SIS ¢ o,

The supported output formats are Postscript, PDF, SVG, and DXF.
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_.;!;' E 4 Plot Schematic v X

Output directory: ]
Output Format Options HPGL Options
e Postscript || page size: Schematicsize osition and un
%) PDF
VG Plot drawing sheet en width
DXF Outout mod ol PDF Options
utput mode: olor
HPGL P Generate property popups
Color theme: KiCad Default e Generate clickable links for hierarchical elements
Plot background color Generate metadata from AUTHOR & SUBJECT variables
Other Options
Minimum line width: | 6 mils Open file after plot
Output Messages
Show: All Errors o Warnings o Actions Infos Save...
Plot Current Page Close Plot All Pages

BHER BRETAEXRERXANER. ILUASREETIERARMMENES, TR FRE.. RHESERR
RIS,

i EHIMRIT R A HIRIEEAILAIT, LEISERTTE R UL HIRIEENAAETE, S—IHMIEM—TX
%+, {E PDF iR, ENREERE—IFRRIRF—I4LHI7E—T PDF X4,

L2 lETR

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.

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.
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Minimum line width: Selects the minimum width for lines. Any lines narrower than this width will be
plotted with this minimum width.

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.

Open file after plot: automatically opens the plotted output file when plotting is complete.

PDF XX B IhRE

Plotted PDFs can optionally have several interactive features.

IRKW— 1

| [RQ=2

Reference = R119 J - 3
Value = 10K Jj

Footprint = Resistor_SMD:R_0805_2012Metric F5_

Datasheet = JT

Description =

Keywords = I =

IRQ-T1..7] /7 AN1

AR B,

BRPEF 7 REE TR SR TEPHRSERIRE.
REREENREEH—TEISHEXESHIHE,

° FEETHRAISTFR.

o 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 5% EREMRIIMEIIMEE,

122



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 AIVERMIKEER, FIHIRITHHARETA. YAIERRRRER  KHLUERSERETA. THRPIFS
. SEMLERTSFENIY, MUREHE

ER (RBTHRE, MESTRE) SHMNES, (BT HIEN SIS T-RIREST, TR
- ERRIER.., RERITETRE L T i,

VIRLEBENASTE Wil EN-FHEE. SH BOM XAHMEINE S EI-FHEE, R THEEERRN SH &1
&, BOMEI&E Ao

BOM A&

The exported BOM will contain exactly the components (rows) and fields (columns) shown in the Edit tab,
with the same grouping and sorting. Components with the Exclude from BOM attribute set are hidden in
the Edit tab and not included in the BOM export unless the Show 'Exclude from BOM' box is checked.
Components with the DNP (do not populate) attribute set can be optionally excluded from both the table in
the Edit tab and the exported BOM by checking the Exclude DNP box. 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
by adjusting the Scope settings.

Jri g Symbol Fields Table v oA X
Edit  Export
Field Label Show | Group By Q Fiter Excude DNP || Show 'Exclude from BOM' | ¥ Group symbols | | &
Reference Reference Reference 4. Value Datasheet Footprint Qty DNP
Value Value
BUSPCI_SV footprints:BUSPCL 1
Footprint Footprint
Datasheet Datasheet > C1-C36, C70100nF Resistor_SMD:R_1206_3216Metric_Pad1.30x1.75mm_HandSold: 40
Description Description a7 100pF Resistor_SMD:R_1206_3216Metric_Pad1.30x1.75mm_Handsold: 1
S{QUANTITY} Qty > €38, C67-C69 4,7uF Resistor_SMD:R_1206_3216Metric_Pad1.30x1.75mm_HandSold: 4
S{ITEM_NUMBER}  #
> 39-C41  1uF Resistor_SMD:R_1210_3225Metric_Pad1.30x2.65mm_HandSold: 3
Champ7 Champ?
$(ONP) NP caz 2.20F Resistor_SMD:R_1210_3225Metric_Pad1.30x2.65mm_HandSold: 1
> (43-C45  220nF Resistor_SMD:R_1206_3216Metric_Pad1.30x1.75mm_Handsold: 3
> C46,C47  220pF Resistor_SMD:R_1206_3216Metric_Pad1.30x1.75mm_Handsold: 2
wd|CARNL cag 22nF Resistor_SMD:R_1206_3216Metric_Pad1.30x1.75mm_HandSold: 1
View presets: Scope: (®) Entire project () Current sheetonly () Recursive
Grouped By Value M

Cross-probe action: Highlight @ select None

Export | | Apply, Save Schematic & Continue © Cance oK

it BN ENFERIHE RIS SERIERF, &P M ENFRATETHNE. NRTHNRER 248 F
BREMERE, BT MARS 1E, NadE®OERIE—TH. BAAS TFRIRE-—TIERNSIR, FEdk
PN I sz e

MEFATREFRIIR. MBEARFMETHNTFR. ATFOENFRUKIINT, ErAIMUEIEHRZECHME
WAERZ TRATEZ — BEXFERIMANIEES (FREEIRE, FREEIRE) WEEFRER,

WEig REDE" M "REMFEDAB" EH7T IHk BOMBIA, [Hik BOMBIA) , M "Bit" REREENE
FEXUR DNP, MEEEENRHEER. MIAEHEERNIM BOM BEEREIE,

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
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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} GIE—TFE, HPESZuHHIDHESIEIE,

* ${ITEM_NUMBER} EIZ—Ta5 BOM FtHTESMFEL.

* ${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.

* ${DNP} RIE—THAESEENTER, BATITHILAAH DNP Bif, 7 BOM F, #IRTHH DNP BHEEIRE
M{Z = EXERNT =5 "DNP", BN HZEEF TR,

e '${EXCLUDE_FROM_BOARD} €I 7T —TH B SEXIENFE, BTFEHTHNMERIRIBREME. T BOM
i, MNRTHNEEREEBRELHEIRE, NZFEREENT AZRIE "HEEIREER", TNEET 2RI,

e '${EXCLUDE_FROM SIM} IZ—THEEEENTFE, BFIEHITER "MEESHHR " Bit, 7£ BOM |,
MRETTHEHR "MWAEFHER BMEEIRE, NIZFEREENT hZRIE "MAERBERR", BN HZEZRIS,

${EXCLUDE_FROM_BOM} EIZE—THHESEENFE, BFEHITHR BOM BEREM., %8 T HEFRRTE BOM 2
NEUERTTHASESTE 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
BH EIM-FE5HEx BOM i M RTHNEE, FEREIR BOM i SR s,

G2 » Symbol Fields Table VoA X
Edit Export
Field delimeter: , Qutput file: | | ]
String delimeter:
Preview: %]
Reference delimiter: | , "Reference”,"Value","Datasheet"”, "Footprint", "Qty", "DNP"
o "BUS1","BUSPCI_5V","", "Connectors:BUSPCI", "1", ""
R i “C1,C2,C3,c4,05,06,C7,C8,09,C10,C11,C12,C13,C14,€15,C16,C17,C18,C19,C20,C21,C22,C23,C24,(25,C26,C27,(28,C29,C30,C31,C32,€33,(34,C35,
Keep tabs "C37","100pF","","Resistor_SMD:R_1206_3216Metric_Padl.24x1.8@mm_HandSolder",K "1",6""
"C38,C67,C68,C69","4,7uF","", "Resistor_SMD:R_1206_3216Metric_Padl.24x1.80mm_HandSolder", 4", ""
Keep line breaks "C39,C40,C41", "1uF","", "Resistor_SMD:R_1218_3225Metric_Padl.24x2.70mm_HandSolder","3",""
"C42","2.2uF","", "Resistor_SMD:R_1210_3225Metric_Padl.24x2.7@mm_HandSolder", "1",""
"C43,C44,045","220nF" , """, "Resistor_SMD:R_1206_3216Metric_Padl.24x1.80mm_HandSolder","3",""
Format presets: "C46,C47","220pF"," ", "Resistor_SMD:R_1206_3216Metric_Padl.24x1.8@mm_HandSolder™, K "2" ""
"C48","22nF","", "Resistor_SMD:R_1206_3216Metric_Padl.24x1.80mm_HandSolder",6"1",""
csv v "C49,C5@","22pF","", "Capacitor_THT:C_Disc_D3.@mm_W2.@mm_P2.5@mm", "2" ""
"cs51t, Resistor_SMD:R_1218_3225Metric_Padl.24x2.7@mm_HandSolder","1",""
"cs2" " Resistor_SMD:R_1206_3216Metric_Padl.24x1.80mm_HandSolder", "
"Cs3t, " "Resistor_SMD:R_1286_3216Metric_Padl.24x1.8@mm_HandSolder", B
"c54", 4, ", "Resistor_SMD:R_1206_3216Metric_Padl.24x1.8@mm_HandSolder","1",""
"C55", "4 JuF", """ Reslstor SMD:R_1210_3225Metric_Padl.24x2.7@mm_HandSolder™", "1", ""
"C56,C57", "d.';'uF Capacltur Tantalum_SMD:CP_EIA-3528-21_ Kemet-B_Padl. 63x2 dﬂmm HandSulder nan

NECO FEA FEM FE1N N ATalN N0 NBardcdne CMOCD 1AL 371CMatwis Aadl Au1 O0mm UandCaldawnt 0

Export Apply, Save Schematic & Continue & Cancel + 0K

FTAMEMSEER L X, BT B RHGE BOM BEAZXHER, ZBERAMUIE (XATE, XEAE
g),

EMFNEEREH BOM EREXAFIIEN. TRAMUENRFERLENDERS. BRgTFERADES. 25 ARSI
HIDRERT (AR, R1,R3 FHNES) LUK IFSCEINDRA (Figl, R1-R3 FRRIAS) . IREBLALCED R
Y, WASEATEE: F, R1-R3 FHER RLR2,R3, BE , h5IAPER. BiE FRHRRT I ERERT
THNEE, TILURE SR FER P RIHI RARIRI TR,
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ESMEOMSTIZIALER, FALLERES2FEE (CSV) B8R, FIRFRIEE (TSY) BRHD S 2 EER. THE
AIMBIEIIHRZE CRIR, BEXEHEHMWEES (REEIRE, TEERE) WMEEFRIER.
Legacy BOM generation

BIRTRRASH] KiCad EAANBHIAFIRIHERMERAT RSN, E£F TR - ERERVEIEE..., MAERL
MIEEERERIE,

HEEE-BOM=

=3
=i
FERD
EIEE
s
£k
bom_with_title block 2 csv FEEE
7!
xsltproc -o "3%0" "D\Program Files\KiCad\bin\scripting\plugins
[ Ers=slasi
BHEE:
Output format )

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

Command line:
usltproc -o "%0.csv” "pathToFile/bom2esvas!” "%1" 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.

KA UTE BOM RERBIA 7R FIEFEEAK BOM £Mas. WIEENERED B RPHEEMREINER. TRUA
A RRERABRR SCANE SR 4 AR B R BTG

AIONERETAMERANER. HEMBERITH, GANEHREETREAREH,

ESHINAES ST KiCad ARMITEMRNN T, HEFHAN, ZXAERENET, ENFELEEMSRK
W, ZMTHEREFIHE, 1XxH BOM ILER, KiCad RREFSTEMGNMTT, EHILEHNMTITEEIR
BTR, XFuniTHNEZHET, BSH S5,

£ Windows T, BOM £MEIEEE— THIANT * B RIERIAB O AN, HiX TEBREIEFR, BOM £
- TREMERAEOFET, EUaHBESHEEAHITEENEER, HIZETHLEFR, BOM £RSRE—
THRERISEOFET, NRERSEHRE T —TEERFRE, XAERHEN,
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BOM 4 B aREZA

By default, the legacy BOM tool presents three output script options.

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:

° THR=

o s

o g
o Rk
o JEEMEINGE

bom_csv_grouped_by_value }#HHICSVERM TEND . E—ERIE TRITHFNETHE, STHE—TH.
FEHMothEEE T, EnURERASENA. B, FERMDNP (RLE&) 72488, BOM IR :

o 1Tw=

o ¥E

o HEENRSEM
o I

o HUEFH

o FRE

o (EHIEMRSTE

bom_csv_grouped_by_value_with_fp #iti—T CSV, EFE—TEHEHMNED, IRTHFNETHE. T
A, FEMDNP (ALE) #17534H, BOM HHIFIR :

.

o {7

—_

Al

(o]

3
]

° {#

° FISRMN
°o &

o RSt

o {HRuRg
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R

EANHIE B ERIIAS KiCad — LK, ERMAER TASEEMSBBAINRPEA, XEHARNMBEURTRER
%, FARERERRAEMERAE,

Operating System Location

Windows C:\Program Files\KiCad\9.0\bin\scripting\plugins\

Linux /usr/share/kicad/plugins/

macOS /Applications/KiCad/KiCad.app/Contents/SharedSupport/plugins/

B R 4 &K, BILTE BOM EREREIAIIRFRIMEMEIAR, [b w &, ALBEREA, » REEXEAR
tEAR TP AMERIEIA,

*FRIENFEHABEEX BOM £MBNEZER, F2ll 255044,
M PCB #wig33 S H 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.

£ MR

MRE— TS5 (B BB SIERRIT, XEEREI AL, HRXAGES
* NSRHEIHAIIIR,
* NS5IMERERE (ME) JIxRo

FHRTFSAANMEREI. SRATSRNMEREM TG, MERSERFREEIRTRAREM, RAMKREL
TEHEfEF CAD#4+, %1 PCB @A, (HRSBNAIREEERIFRIVER,

KiCad 25/ IFMFRIE

* KiCad #87%, AIEH KiCad PCB #wigasSA. M, MixfEMA "MREEFEH PCB" TRMAZR KiCad XS A
PCB %RiE#R.

* OrCADPCB2#83(, AT OrCAD i&it PCB,

e Allegro format, for designing PCBs with Allegro.
® PADS format, for designing PCBs with PADS.

* CADSTAR#&T\, FiF CADSTAR i&it PCB,

* Spice #8T\, ATEMNEBERBTESR.

£ KiCad 5.0 RUGHIRRAR, it NRIEEfRIESRIEBE PCB FiEait, REUELIZEMN

NOTE = ywepnpg "\ EEEEIEZTPCE" TH,

127



norp | EUGEAMREINRE T REIMENTTA B, 5B, MNP RN P R R
NTRENE, ETEEMT RPOGEMRS, FEANNDET. NES,

PIZRAET
WERRBEISHMETE O - SH - FK..) SHM,

—-g’? » Export Netlist LTI N ¥

KiCad OrcadPCBZ Allegro PADS CadS5tar SPICE SPICE Model

Export netlist in KiCad format

Output Messages
Show: All [w] Errors o Warnings o [w] 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.

mii SRR ZH, [ETEMANRERIHRETENR,

NOTE WFARRIEE, WMRAERATREREE 05,

HABMFRAS NN EE X E R LB R RIMERR... :ZHERMN, BEXEMSEREH KiCad ARNABIE, F
g0 Python BASEL XSLT #1&k. XRTFEEXMREMBNWESER, BENRNEEX MR ERFET,
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Spice MFRIETH

—-c.’? L4 Export Netlist e W

KiCad OrcadPCBZ Allegro PADS Cad5tar 5SPICE  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 Export Close Export Netlist

Spice FIFRARTURML 7 L TR,

o LA FRANAIEEFAREE N, RELANERSHEFERERHR, BN, rAREEERITHRS .

¢ 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 ARHETIBZ BT ARIREEPARR,

TRASESENEE, UESEF Spice ((EHFRE. BAME !

129



p and M as unit prefixes are replaced with u and Meg, respectively
e Units are removed (e.g. 4.7kQ is changed to 4.7k)

* RKM BRARIEEHNE A5 Spice A (BIg0, 4u7 #REL 4.7u)

Spice WX S HanE Rt T — B RE, AILANSAESRNYERNMKRH# TR, XN FERERKICad FIA
B8 ngspice (HEHRMIER T THE, HEMA KiCad FI{hESR TEARHNETIZ!T ngspice (AR R RE AN,

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 BRAMIAESRHS (spice "%I") RAIARNIBARS CLREMNHEER,
Spice {FE s HA{AEMT ( .PROBE, .AC, .TRAN %) @E7EM*XYF., REEFISNEMUESE (.) FE
M AITEERISENERF. NR—TXANRIEZT, FBLUASHLMTEHRESER,
RIEFRIEEPRISH Spice BAVEE, ATSFEEREAN | include IEHHREMNRIMNEIRNE,
Spice IBEMFRIET

—-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 & AILUSRIEEIRIMZER S J9 Spice FHRRE, XA SE—TEIRFY Spice (hREH, RIEEFHIEME
RIFEEH R FREERNE (B, REPHE T IBEEINE, #dizs ARSI
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* WA FERINEFRRAE—T @A KT LE

o il FER(CIRERREER it HEE
* WA BERRERIRER MARE HEE
* = HERITEHRMSNE =7 i E

* W BRIRERIRAT #a) #hEL

LR CEAAMAIEEIERIREE Y, RELAITIERS R FREERD, &N, 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
DC 10

lowpass

= 2
|

=" ADBOSL
-

£a

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 #&T\VR, MR :

.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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BESE

KiCad fEH—TRIBS ERNNSERIRNBIME EHRTSE, KiCad EFH—TZ2FR

TIENR, BRESESR, BEA RIFRE - EEASE...

P xa vl e |

=

== e

W = oA W=

e 0k wn=5
NEE A EERAEEARRAEEEEEEAERE S

]
-

BRI

2 |KIPRIMOD

2REE IE=/AF
I Ch\Users\taoti\AppData\Roaming'\kicad\sym-lib-table

EEIE

LS E=aN

A&

daoex_|EEE

TdxGux

Tl

74xx_|EEE

Amplifier Audio
Amplifier_Buffer
Amplifier_Current
Amplifier Difference
Amplifier_Operational
Amplifier_Instrumentation
Amplifier Video
Analog

Analog_ADC

Analog DAC
Analog_Switch

Audio

Battery Management
Comparator
Connector

Connector_Generic

win=Ee

1 |KICAD SYMBOL DIR D\Program Files\KiCad\share\kicad\library
D:\Program Files\KiCad\share\kicad\demos\interf_u

EisE

${KICAD_SYMBOL_DIR} 400 IEEE.lib

${KICAD SYMBOL DIR}/74xGsxlib

${KICAD _SYMBOL_DIRY/ 7dxxlib

${KICAD _SYMBOL_DIR}Y/74s_IEEE lib
${KICAD_SYMBOL DIR}/Amplifier_Audio.lib
${KICAD_SYMBOL DIR}/Amplifier Buffer.lib
${KICAD_SYMBOL_DIRYAmplifier_Current.lib
${KICAD_SYMBOL_DIR}/Amplifier_Difference.lib
HKICAD_SYMBOL_DIR}/Amplifier_Operational.lib
${KICAD_SYMBOL_DIRYAmplifier_Instrumentation.lib
${KICAD_SYMBOL_DIR}/Amplifier Video.lib
${KICAD_SYMBOL _DIR}/Analog.lib
${KICAD_SYMBOL_DIR}/Analog_ADC.lib
${KICAD_SYMBOL DIR}/Analog_DAC.Iib
${KICAD_SYMBOL_DIR}/Analog_Switchlib
${KICAD SYMBOL_DIR}Audio.lib

H{KICAD SYMBOL_DIRY/Battery_Management.lib
${KICAD SYMBOL_DIR}/Comparator.lib

${KICAD SYMBOL_DIR}/Connector.lib
${KICAD_SYMBOL_DIR}Y/Connector_Generic.lib

s i

il =4

WEm

Legac_v
Legacy
Legacy
Legacy
Legacy
Legacy
Legacy
Legacy
Legacy
Legacy
Legacy
Legacy
Legacy
Legacy
Legacy
Legacy
Legacy
Legacy
Legacy
Legacy

ERMNSERIF T TR YURIMBNITRER ML, HAILUERRETIR, ZRIRZFE KiCad BBEXHRTH sym-

lib-table X4, Z304FRME BURTFERIBRIERLA,
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TETHANMNSERIS T T T AHSRIMBTERENENSIR. NIREGEATETANRSE, ZRIYREFELRE
XHEFR T sym-lib-table 324,

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)

® FEagle libraries ( .xml files)

e EasyEDA (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
NOTE other symbol library formats are read-only. To modify a non-KiCad format symbol library,
you must first convert it to KiCad format.

iR

The first time the KiCad Schematic Editor is run and the global symbol table file sym-1ib-table is not found
in the KiCad configuration folder, KiCad will guide the user through setting up a new symbol library table.
This process is described above. You can re-run this process at any time by clicking the Reset Libraries.

Resetting your symbol library table will permanently change your symbol library table on

WARNING .
disk.

BEREEE
RS EREECI RN BN RS IR = R A8,

B RE I REREERE—TEIRE + RS AEXARBERRIN—TE, EENENEORMNE HRT
FHERT (ERTFELR) . AUEDEEFRRNEREHRE W KHERBERE,

The “* 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.

BT BUHIERE—FIRH Active £3E1E, AIEELATIEENIS. IBENRESHENREERTD, ERZHRE
HAIERINEERTR, BASMBREMEL, XAILURA INELAET 8],

B RECEANE—TE, ARG shift - QESEERNNRE—TE, AILUER—RIINE,
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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,

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, ${KICAD8_ SYMBOL_DIR} will
automatically resolve to the wvalue of ${KICAD9_SYMBOL_DIR} if there is no
KICAD8_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
path in the project library table. This makes it possible to relocate projects without breaking their project
library tables.

SRR

MSEAUEREX, BAMETALRMNSNTIEEX. FAFNERRPEXWSELSRAAN, HFHETER
PRI KiCad EEE A 3RHHY sym-1ib-table X4, TIEEAMNRSERRANLRFIFNIEXXFEH.

BMEEHERARNIRR. TERXPEXFMBENESRRECIERENSEAN, ZHHRIRRE, IFATE
=8,

EIENEM FEXPRENMNSE, BWEMRAETEMSBNE, XL TRSERNMERNE, RRE2IREEEICE
WS TIERBENE TRSE.

—MERARAREERCENEXERANE, HAETERETANERTEX TERHRNE, WFNREXEZEEMAR
o
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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.

WAI—REER—TE, HERERNSHERTHITCI Sl IATRE,

BB T iR E TR

LUMBANSERIIMAICIZNRIEER, KiCad ¥2IGREEDPHIRTSEIHEEFRRFEELNERRTS,
X TEENRINSERRT/ L TR

o RIBERMEANRIGEDATA, AESRSHRRANEIRERFRBLLSEE .
* FTERERFHBERECNEICIRINE FEREBIEIRE R ETH.
* ITIENSEFENTRIEIEHRBIA.

EHIRENSTE TG £ M rescue-backup X4 £ EZDFAETEEFHESTHR B N THIX

WARNING
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WARNING MRS RIFEHEEA, BEET, MBREBNRSIATERRE., AEBUHX TERE,
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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.
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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

—RER, RIT—TRISHIRESE

s EXRESREH—THZTEITHEMR,

s EXMSEREHEBANIENE (BIATRERNS) o

* [EHIEZ. . B, ZBENXFRITERTSA,

o AMEIH, FMFAEXETEIHNERTER. 2N FEMNESERE (GaA. #h. =5 BRELE) .
* MEZMSEENMA—TEARRERARTHS BIE XIS HETE R,

o AIIENERIFEY, 40 PCB RITRAHERFIHRZIN/HEXE A I,

o EIRNERFRIENBIEFMIHERICRIZNTS, FF

* NRRTFHEPHRIET,

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
available in the menus.

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.
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Create a new symbol in the selected library.

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

Undo last edit.

Redo last undo.

Refresh display.

Zoom in.

Zoom out.

Zoom to fit symbol in display.

Zoom to fit selection.

Rotate counter-clockwise.

Rotate clockwise.

Mirror horizontally.

Mirror vertically.

Edit the current symbol’s properties.

Edit the symbol’s pins in a tabular interface.

Open the symbol’s datasheet, if it is defined.

Run the symbol checker to test the current symbol for design errors.

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

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

Select the unit of a multi-unit symbol to display. The drop down control will be
disabled if the current symbol does not have multiple units.

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.

Insert current symbol into the schematic.



A TRi= 8RR

The left toolbar provides options to change the display of items in the Symbol Editor.

Toggle grid visibility on and off.

Toggle item-specific grid overrides on and off.

in Set units to inches, mils (0.001 inch), or millimeters.

Toggle full screen cursor on and off.
Toggle display of pin electrical types.

Toggle display of hidden (invisible) pins.

Toggle display of library and symbol tree.

fo?
7 Toggle display of hidden (invisible) fields.
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.

1’] 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 'f= 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.

BERSEHEMASOTELRN, RENFSRIVEMIKEFRU XA5FE BR. MR—TIRE
NOTE RSHRITHF, EHNRSERNAERREE, ENRSFRNAILDERRE, BRE—TEARNS
REMBITERSHER, BITAERRSS,

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.

NOTE FREFE—TIERINRS L SREE— EPERMESE RS,
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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.... At this point you must 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.

> » Add To Library Table  ~ ~ X

Choose the Library Table to add the library to:

Project

S Cancel + OK

Following selection of the library table, you must choose a name and location for the new library. A new,
empty library will be created at the specified location.

eIB— TS
To create a new symbol in the current symbol library, click the 13 - button. You will be asked for a number of
symbol properties.

* RISRMR

o —THIEMEMRS, ATREMNRS. FRTsHEREMMNSHNERAAN: HRE, ERMFSERA
ERERSHER. BRTSONSIRERSER—TEF.

* fISHIZ (U, C,R) o
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® 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.

* ZRAISEENMYIRIERFRFER,
* ZRISEENM PCB kR,

=

BB VMHEIRZEL,

o FT5IHFRIKERTERS BRI BFIRR,
* EENETSIHIgwSHIS BRI,
* SIHRIESRERES BN, RERERS EANRE IBIRIR,

XERMEUE R RAIMAER S B EHER,

P » New Symbol VoA X

Symbaol name: ‘ |

Derive from existing symbol: N
Default reference designator: | U

Mumber 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 mm

Show pin number text
Show pin name text
Pin name inside

& Cancel W 0K

— TR SIER DRRERERE, FHTHiawEsR?, W TERT.
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:[;9- + *Axxx_IEEE:new_symbol — Symbol Editor VoA X

File Edit View Place Inspect Preferences Help

‘B CRAAQA [ 2> AlRE D

H
LR
s

IR R
-
-
EEE R

+ 12115 BB

A3
d'ébtf\\“\C)E]E]'4jﬂ udl

Mame Unit Body Type Description Keywords Datasheet
new_symbol A Standard Symbol
Z37.38 X-100.00 ¥ 0.00 dx-100.00 dy 0.00 dist 100.00 grid 50.00

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 * button and clicking on the new desired anchor position.

Editing Symbol Properties

ASRUERHEIBRISHIREN, BTN ARREIER. BRERSEME, %,ﬁ“ﬁﬁ:ﬁ;‘; Etr, BRAISE
MEXHEAE, (RBESRIEEMPZERMENE I RMEIHEE,
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P o Library Symbol Properties v A X

General | Footprint Filters

Fields
Name Value Show ShowMame H Align VAlign  Italic Bold
S I N TR N
Value LM2904 [w] Left Center
Footprint Center Center
Datasheet  http:/fwww.ti.com/lit/ds/symlink/Im358. pdf Center Center
+ T4 w
Symbol name: LM2904
Keywords: dual opamp
General Pin Text Options Attributes
Nurmnber of units: | 3 -+ [ Show pin number Exclude from simulation

[+ Show pin name

All units are interchangeable Exclude from schematic bill of materials

Has alternate body style (De Morgan) [ Place pin names inside Exclude from board

Define as power symbol Position offset: | 5 mils

Edit Simulation Model... @ Cancel ~ 0K

RE BB, HiuE MAERTETER N REXBENTIERE (WEA) 2REEN, RAXLRERKISIH
NMEFARNRIE TR S BT T

NRIRERRISARNG IHEBERERSHETH, (MYR2RMEN TR DENIRITTRE IFFER, 0RE
EMRE T XERMY, 5IHNEEAEENRIZE TR, REML, ERAMNEEAMRESX LRI,

EfzEn 5 RS F 5 IBIRFR AR E X5 IR S5 IR AR A i, £ 195 |BRFRE 88 &
X7 BB FMEN T35 I EARIMIE, MRIZETHIED, 5IHRINHRERAENSHERA, EXMERT, 55
RIMIBHR® BIMEEX T XFIZEs REVIE, BE, 0.02F 0.05 X252,

TEHHAIFER T —TRENE N5 IERIE TS S HHR S, TERINE RSB,
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Symbol Name and Keywords

Symbol name is the symbol’s name in the library. Symbols are identified by a combination of the library and
symbol name.

ELIRIRY KiCad hRAH, FISRING E FRMEE, 7 KiCad 7.0 REUGHIRRAS, XFELXRBIMIER.

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.

57

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.

MNRER #13 FEE, NEESRE5HEXEE, &IVE LIBNAME: FOOTPRINTNAME , Hf LIBNAME EffERPH
HRERFR (I PCB 4riE83 FARPRY F15ZE5RER5>) , FOOTPRINTNAME 2 LIBNAME FEEFRRIEIRFFN,

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.
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BIZEINNZERTS PRI —MERTARERE X FRBVMENR, FRBIMEREXEFER, H

NOTE BTRSIEAREEN, XEFRSERANEETRSH, FRAVMERAIMERIEE RIERE
EMAEREEX (FWAERER) , EAINARERREMNEEFREHBEX (#XNETI
2) .

NOTE MRIFEERSFROPEEXENTTARIE, FIUE REREIERE KK,

BRE-TUENNSFR, BREZFR, ERCHEEHE £, WATFRXATHER BIE...

To add new fields, delete optional fields, or edit existing fields, use the :[% 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.

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.

Footprint Filters
AR SE AT EX BERRES SRS —EER, MtsUEEERNETIERHER, MERERETRSE

eI NENECN

AIEXZTHE /LS. MoEA—THESRNERNKRET | IREHEEXFLESR, BLAAERNEERERGRE
o

AR A LUERABEER, * EEEANENFR, SES, M ? EESS—TFR, A, S0IC-* yHPTEZ SoIC-
8_3.9x4.9mm_P1.27mm FEEDIRAFAEMI SOIC- FFLRIEEE, Fikas SOT?23 PUig SOT23 LUK SOT-23,

3}" #* Library Symbol Properties v oA X

General Footprint Filters | Embedded Files

Footprint filters:
SOIC*3.9x4.9mm*P1.27mm*
DIP*W7.62mm*

TOF99*

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*

Edit Simulation Model... @© Cancel ~ OK

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
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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. 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. Files embedded in a schematic cannot be
referred to in the parent schematic. File embedding is explained in more detail in the Schematic Setup
documentation.

P . Library Symbol Properties v oA X

General Footprint Filters Embedded Files

Filename Embedded Reference

sn74hc00.pdf kicad-embed://sn74hc00.pdf

[ ] [ ] Embed fonts Export...
Edit Simulation Model... @® Cancel ~ 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.

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. Symbols can also have up to two body styles, a standard symbol and an alternate symbol often
referred to as a "De Morgan equivalent".

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

By default, pins are specific to a unit and body style. When a pin is common to all units or all body styles, it
only needs to be created once, no mattery how many units or body styles are used. This is also the case for
the body style graphic shapes and text, which may be common to each unit, but typically are specific to each
body style.

149



ER—THRSRNENANET, ERSEETEFERY Bl BRIHRERSLNET. RABRT, [HS8THR
MR BT A, BB %, B{RAER &g - RBRETERE.. HURETIRE—TERRBM.

Use the | Unit A ~ | unit selection dropdown to select the unit you wish to edit.

ERMN—TE&ANIAER, BEEMSRENEERRE FHESEANIART (BER) Eit

If the symbol has an alternate body style defined, one body style must be selected for editing at a time. To
edit the normal representation, click the % icon. To edit the alternate representation, click on the 3§ » icon.

Synchronized Pins Edit Mode can be enabled by clicking the OF,:.J 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.

REZTAIERETHNRS T
WFEES TREERETIRENGT, BE—THE®R, BHHS 3 TR : — PGB FX 1%

BX=TRITHAMR—HN, FIUERNSBUEIEEFNECHIEE IERTTEAMUER, AN, X TRIMEIUER
PIRIERTSHERE,

3" # Library Symbaol Properties v oA X

General = Footprint Filters

Fields
Name Value Show ShowMName H Align Walign  Italic Bold
e N N TN S N
Value G5V-2_split [ Left Center
Footprint  Relay _THT:Relay DPDT Omron_G5V-2 Left Center
Datasheet http://omronfs.omron.com/en_US/ech/products/pdf/en-gSv_2.pdf Center Center
+ T4 w
Symbol name: G5V-2_Split
Keywords: Miniature Relay Dual Pole DPDT Omron
Derive from symbol:
General Pin Text Options Attributes
Number of units: | 3 - 4+ Show pin number Exclude from simulation

Show pin name

All units are interchangeable Exclude from schematic bill of materials

Has alternate body style (De Morgan) Place pin names inside Exclude from board

Define as power symbol Position offset: | 20 mils

Edit Simulation Model... @ Cancel v OK
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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:
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Lines ( / ) and polygons (Sj) defined by start and end points.
® Rectangles (|:|) defined by two diagonal corners.
® Circles (O) defined by the center and radius.
* Arcs (/'- ) defined by the starting and ending point of the arc and its center.

® Graphical text ( T ) and textboxes (ED, 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.
| NON ) Polygon Drawing Properties

Border Fill Style

Width: | 0.254 mm Color: I:I Do not fill

Sl ‘ Baranii | = Fill with body outline color
A O Fill with body background color

Set border width to 0 to use schematic's default Fill with:
symbol line width.

Private to Symbol Editor Common to all units in symbol

B TRIRER
¢ 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.

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

* 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.
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—TEIHREHRENERERT. ZIMRSEXH, 5IHNRVMIESAIUESFE. HFNRS, EFEESEER.
ATERSANEE (ERC) TEAZEFA, 5IMMBRSER (MA. Wh. =3&..) EIBIEREX, WRXT
KEEXAIERY, FIEE LR ERC 1 ELERAIRER T,

BEo

* RISHI5|HIRRS SHENERALE, fS5Hr5 GRS S EPAENIE R RS AN R,
* REMS MRS FPERZER. PREEMNERB TR () .

* BEXFRER¥EES (LNK) 51BN, BEA -~ (KRS) FRBRRXAMUEXESHRE, H -
{F0}0 EETFO O,

o MIRBIHIRINAZE, MIARIES IBIARBIR.
o SIHBMAUE—TRISHEE,
* 5IHMRSHE—TRIS TR ME—H,

5| B
> » Pin Properties v X
Bin name: | I | Commen to all units in symbol
Common to all body styles (De Morgan)
Pin number: 1
Visible
Electrical type: 2 outout e
Preview:
Graphic style: Hiine e
X position: 300 mils
Y position: 0 mils
Orientation: Fo, oft e
Pin length: 100 mils
Mame text size: 50 mils E :
Mumber text size: | 50 mils

> Alternate pin function definitions

& Cancel + 0K

5 IR MEIHENE R VR YRiE S IRVATE R, BIRSIZE— TSN E—TIERE IR, X TIHEAEZBE N,
SHEAERIFIRME
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5 | BIRFRAOSZ K)o
o SIHgRmBSFINF R,
o SIHNKE,
o SIHNIER SERMERNIE,
o BITMERIH,
o SIEA R,
(BFEIHEX, &A5IIEXD -

5| BB
RIS ISR RS PR, X Ry, AR5 BIRe SR,

> - Pin Properties WA
Pin name: - Common to all units in symbol
Common to all body styles (De Morgan)
Pin number: 1
Visible
Electrical type: > outout e
Preview:
Graphic style: [ FLine ] e
X position: lo=1nverted
Clock
¥ position: #=dloc
*D'Irwerted clock
Orientation:
F‘-Input low

Pin length: 44 Clock low
Mame text size: F‘—Dutput low
Mumber text size: Jd-Fallirlg edge clock

’|‘- MonLogic
> Alternate pin funcueraenmuoons

& Cancel W DK

5B SR

Each pin in a symbol has an electrical type, such as input, output, or tri-state.

154



>

Pin Properties v X

Bin name: - Common to all units in symbol
Common to all body styles (De Morgan)
Pin number: -
Input
Visible
Electrical type: [ = output
Preview:
Graphic style: €2 Bidirectional
X position: FATri-state
|—|Fassive
Y position:
- |Free
Orientation:
“® Unspecified
LAy =¥ Power input
Mame text size: = Power output
Mumber text size: 'ﬁ__Dpen sty

—{C}pen emitter

> Alternate pin fun > Unconnected

R IERRIE SERWRIEE ERC TEREE, ERCIHGES IHFEREEIGY, A0, BREASIBHEE, B

& Cancel + 0K

TR AME L HIREINE 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.

NOTE

Pin Type

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
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Input

Output

Bidirectional

Tri-state

ToilR

Free

Unspecified

Power input

Power output

Open collector
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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.

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.

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.

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.



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.

195 | B A HEX B H AR5 | B

{RALUES AT —TEIH, FoalkE X5 IHHCE, #EX5 BT\ 5 X5 BB K/, 9125 FIKE.
BIRRNREF KN AEFRISHRIEMS B, /75 PrRTE RS BN E .

hETRETNERTEHTVE XS B

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).

B EgwERDITRENEIES . RIABERT, W5 IHFAMEFESNRH N —TZRETRSHNAEET, URNEEE
RS ETAHINAMRTE, E—RANE HNERERENRR, SNERSETMEAEIERETX
ﬂoEEE@W%%%%%TEi%@%ETEQ%@EW%%ﬂWOﬁ?&ﬁi%ﬂﬁﬁﬁ@ﬁilﬁﬁt%ﬁi
EWRRERA, XSRS IR A E T BTN REIES [,

SIBIAIZH AN, HEURAERTAEER,. 5IHEUERRTRISZTA#IAHLEAN, AR THSZANE
. B—T5IHNFIERTERERN, BREFZLH X, 5 IR IBBEMEEERIRE HERAEE.

—THIF2 7400 EHEEXGE A NAND [ TRV HE 1B, BFENETRETNR TRISRT, ERNSEXPEN\TIHRIZIAE
Hi5 (R, HBIE—THHY 7400 IS5, BEREAEINET ANETREERESRT,. BRESHAIAFIHHE]
B, nAEABIREIEELEN ) RAVBKIEARR, BERESTETNSIHES, BEH

Unit A v | MRRAE RS ERIE T,
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The screenshot below shows the pin table for a dual opamp.

b— * Pin Table v A X
Pin numbers: 1-8 Pin count: 8 Duplicate pins: none
Count Number MName Electrical Type Graphic Style Orientation ¥ Position Y Position Visible Unit
- 1 - b output F Line Fo Left 300mis 0 mils M A
1 2 . = 1nput F Line o Right 300mils 100 mils M A
1 3 + = 1nput F Line o Right 300mils 100 mils M A
1 4 V- =¥ power input F Line T up 100 mils 300 mils M
1 5 + = 1nput F Line o Right 300mils 100 mils M B
1 6 . = 1nput F= Line o Right 300mis 100 mils M e
1 7 - B output F= Line Fo Left 300mils O mils M B
1 8 W+ W power input F= Line £ pown -100mils ~ -300 mils [l C
+ [ ] Group by name  Group Selected = Filter by unit: b ® Cancel " OK

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.

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.
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> 2 Pin Properties VoA X

Pin name: ‘ Commaon to all units in
Common to all body styles (De Morgan)
Pin number: 18
. v] visible

Electrical type: © Ridirectional e

Preview:
Graphic style: —iine ~ ==
X position: -600 mils

¥ position: =200 mils
Orientation: o minht w | 8
Pin length: 100 mils E I B O

MName text size: 50 mils

Number text size: | 50 mils

~ Alternate pin function definitions

Alternate Pin Mame Electrical Type Graphic 5tyle
€ Bidirectional — Line
TIM1_CH2N € Bidirectional = Line
TIM3_CH3 € Bidirectional = Line
+ []
® Cancel « 0K

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.

BIEHIRRTS

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.

NERIRRSHE—TEITHNERAREEEAN, KiCad WIS ENBEIRRISHIE power EFR, AFPRIMUEIRERZ
fiEECHERNS. NRENSHRUEFAET EXAHRERS &, ZMSMSHNEREEfRERN RINERRT
B YHEER, LUETFAE,

Power symbols consist of a single pin of type Power Input. They must also have the Define as power symbol
property checked.
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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

THE—T GND EIRFISHIHIF

I:‘!'lnl'\.ll'l'
mrpuat

=
1
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> 2 Pin Properties VoA X

Pin name: ‘m Common to all un ]

Common to all body styles (De Morgan)

Pin number: 1
. v] visible
Electrical type: =M pawer innut ~
Preview:
Graphic style: —iine ~ ==
X position: 0 mils Q
¥ position: 0 mils
Orientation: T pown w Z( g I
Pin length: 0 mils
Name text size: 50 mils ( ,
Mumber text size: | 50 mils

> Alternate pin function definitions

& Cancel W 0K

ZEB—THIRNS, BEAUTHR:

* 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.

* BRI EREGHTSER.

¢ 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.

* REFMNSIMISHECHNE BRIE, ISHE—TFRNA # , BEXAHARER, T LERTHEIRRS,
ISAILIRE #GND, ISL # FAHNRISASEARME PCB £, AEEEVRIERNALSMKY, WASHE
HERAEIBFNE—THR, IR—THRRENSHIISAZIU \# FFk, BoiTIVERHERIETEN, Z5F
SEHBIMEARRS RS,

An easier method to create a new power symbol is to use another symbol as a starting point.
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| NON Symbol Warnings

Off grid pin 1 at location (-7., -2.) in unit A of converted.

SR EREENE

¢ 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
o IEENNISAIG: USHIRFEAHEN 2
o T AEMM (BIFERTS, BIRMS) . BIRASNIZSE
o EBETH|H
o WHEEANIAERN

o BTEIM, HERBEIFEH (I (BIRIFC, BIFIRC) ), IWRBEERABIREGA (I (BIFRS, 2
BREY ) o

EIERIRRISS, BT CRRERVRIREAS B, FRERIEIRMASI) | XS ERErNERE, REFMER
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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.

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 -

NOTE

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.

Ib » /heme/graham/kicad/libraries/symbols/kicad-symbols/Diede.kicad_sym — Symbaol Library Browser oA X |
File View Help
BB T QQ & feroh 2 | fo
Q, Filter Q Filter
oode
Diode_Bridge 1N4002
Diode_Laser 1MN4003
Display_Character 1N4004 [)
Display_Graphic 1N4005
Driver_Display 1N4006
Driver_FET 1N4007 o o
Driver_Haptic 1N4148
Driver_LED TN4AT48W
Driver_Motor TN4148WS
Driver_Relay TN4T48WT 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
Z29.31 X 600.00 ¥ 0.00 dx 600.00 dy 0.00 dist 600.00 grid 50.00 mils

PGS I=EA v=R ) 1;, RS R SRR RIEE

EM T ERISU T
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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 standard or alternate De Morgan representation of symbol, if applicable.

Select the unit of a multi-unit symbol.

Open the symbol’s datasheet, if it is defined.

Insert current symbol into the schematic.



Schematic design blocks

Schematic design blocks allow you to save a portion of a schematic and reuse it later. You can reuse design
blocks within the same schematic or in different schematics. Design blocks are saved and organized in
design block libraries, much like symbols and footprints. When you use a design block, the saved schematic
fragment is inserted into the current schematic, either in the current sheet or in a new subsheet.

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 or right click in the panel and choose Hide Library Tree.
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Design Blocks

Q Filter =4
[tem Description
> —Recently Used -
~ Amplifiers Opamp circuits
noninverting_amplifier Moninverting amplifier circuit made fr

inverting_amplifier
Inverting amplifier circuit made from a single opamp.
Keywords: inverting amplifier

+12

L]
prs
R *a 1 vout
¥in — e
I

GHD

Place repeated copies
v Place as sheet

Keep annotations

Using design blocks in a schematic

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.
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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 using the =4 button.

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.

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.

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.

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.

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.

Saving 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. To create a new library, right click in the library tree and select New Library.... At this point you
must 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 library
tables. For more information about managing library tables, see the symbol library table
documentation.
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_.,!; + Add To Library Table oA X

Choose the Library Table to add the library to:

Project

& Cancel + 0K

Following selection of the library table, you must choose a name and location for the new library. A new,
empty library will be created at the specified location.

After creating the desired design block library, you can create new design blocks and save them in the
library. 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.
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_.,!; + Design Block Properties v X

General

MName:

Keywords:

Description:

Default Fields
MName Value

Field1 Field1'svalue

= Cancel W 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 to a
schematic as a sheet, this is the default name of the new sheet.

¢ 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 is placed as a sheet. Fields are ignored when the design block is not placed as a sheet.

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....
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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 ki
CREAHPERRARARS, RET B HETHRR,

ETRSRENR—TERE, IEZASE82 TR HENL. NFEEZTREIIMNS, BNIZTRENESL S —
TEIT,

SPICE REUERMUN AN FHERNSFERF. Rit, TAMNERNSHERNREERESRTEXE, BHIER
BNEARTS, BHANSREHEEH 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 FRANAL

KiCad tR{E TR EHRIRT SR RED .
* ZRISIRIFEM TEIM,

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.

HNERL

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 B8 58 FhEWER

B (M): mm v
EEmHERKFERH) : 0 = mils
EETBEEEEEN): 100 = mils
ESRERNEE): 1 -
BRATERT(A): 50 =1 mils
SFHEFEEETEI(A): 10 = o

S EESEER )
SRR
[ 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.

BY AT ETRTHNSHEHRTERETC), Hal, BFERMBHE. BERITRE. MOSFET WEENKES,
HASEERAE R AN SHEFEERTSH Sim.Params FEXH,

RS A< 2R SPICE #22Y, RAEIYHE A SPICE MRMU#ITHE,
HEEFBEPIRFEH  <parameter name>' EIEEFAGTEN E FERMAZ Sim.Params FEREFMESE, X
AIMERMIMNRIEE BRI BEER, MAHRIIHMiEERFESR. ETERTFEBNTRER (R, L. C)
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ERER, MRFEPEFELE Sim.Params FE&, BI¥MLLETF B FEX.

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 GUI.

® 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.

BEMNERAINEARERY, EFIH AR RERWIEE (RISRKE - (FRREL..) FMSX4 it 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 REME M, AT FERM LR/ HE P XITT R TEE,
J97 IN# IBIS X4+, FFRIETE SPICE FERRIHIAEXTRE, HiRHE—T .ibs X
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_.;!;' 4 Simulation Model Editor I

Model Pin Assignments

'ZZE':Z' SPICE model from file (*.lib, *.sub or *.ibs)

File: ibis_w1_1.ibs [ ]
Component: | Virtual W
Pin: 4-Y R
Model: Output A

Built-in SPICE model

Rectangular wave driver W

Parameters Code

Parameter Value Unit | Def... | Type
Power supply (vce) 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 5 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.

BEUAT-RONITCEENREERNSHE, WTFETEH, SOLE IBIS AT EXNSR/IVE. BEESRRXEZ
B0k, FEAILRIES|IHBERMNREBERRRENESEH, FAARFERIANMENSHBMERERTSN
Sim.Params ZFEEHA,

NOTE KiCad AR = IBIS &8, IBIS #EELEE A MR ZEERELFAS,

KiCad Y Simulation_SPICE &i=ERME T /L THEIEEN IBIS (A EEREMIRS, IBIS DEVICE
NOTE AATFTHE (%) BI), T IBIS_DRIVER BIFF{AEIRENEES M, S T=95 BIthEHRLIS

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 LUERGEERE RN 5 IBIE -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 Maodel Pin
1("D") 1("D")
2("G") 2("G")
3("s") 3("s")
4("Bulk") Mot Connected
& Cancel v 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:

e fEFKTGE: 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 1073
k kilo 103
M mega 108
G giga 10°
T tera 1012
P peta 10
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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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... ( ctrl + 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 ( r ) 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 [JJj 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

@ F 4 * [Unsaved] — SPICE Simulator

File View Simulation Preferences Help

BHGG > E QQwd i £/ /LS

Analysis 1-AC B| Q Filter
Gain (dB) Phase (*) Signal
0 =S ‘ 40 pass) (gain)
[ T T TE i T T ”‘Kif BRI BREEE V{/lowpass) (phase)
5 10
| V(Net-_C1-Pad2_) (gain)
-1 | 180 V(Net-_C1-Pad2_) (phase)
18 | 150 V(Net-_R1-Pad2_) (gain)
| V(Net-_R1-Pad2_) (phase)
4- 120
‘ V(Net-_U1-+_) (gain)
30 | ZLE90 V(Net-_U1-+_) (phase)
3 } 0 V(VDD) (gain)
‘ \ V(VDD) (phase)
-4 30
‘ V(VSS) (gain)
h ‘ 0 V(VSS) (phase)
i e
54 | 30 Cursor Signal
-60 | 60 1 V(/lowpass) (gain)
66 ‘ ~90
‘ Measurement
-7 i -120
7 1 150 Tune R2
[T B | o B oEm
4- 1 -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
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:

o HOMEE—TIRE, HhaaERIRFrRE,

® The main part of the window graphically shows the simulation results. The simulation needs to run and

Plot Color Cursor 1 Cursor 2
[ |

vl

Frequency Gain (dB)
1.02KHz -2.98dB

Value

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

e PZ—Pole-zero Analysis

* NOISE — Noise Analysis

® SP— S-parameter Analysis
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FFT — Frequency-content Analysis

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 v X

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

= Cancel W 0K

Calculates the DC operating point of the circuit. This analysis has no options.

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
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schematic.

DCsweep analysis (DC)
@ + New Simulation Tab v oA X
Analysis type: | DC — DCSweep Analysis ~

SPICE Command = Plot Setup

Source 1 I:|5uurc22
Sweep type: v Ny
Source: hd
Starting value: W v
Final value: W v
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 0K

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

e 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. Clicking the
Swap sources buttons swaps Source 1 with Source 2.

HHETRALE,
AC small-signal analysis (AC)

@ # New Simulation Tab v X

Analysis type: | AC — Small-Signal Analysis ~

SPICE Command | Plot Setup

Number 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 « OK
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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 Start frequency: 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).

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
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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.

* 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 specified ina .ic
directive and element IC parameters. This corresponds to ngspice’s uic option.

B TR AR,
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Pole-zero analysis (PZ)

@ 4 Mew Simulation Tab WA X

Analysis type: | PZ — Pole-Zero Analysis W

SPICE Command = Plot Setup

Transfer function: | (output voltage) / (input voltage) V
Input: ~ | Ref: 4
Output: ~ | Ref: 4

Find: | Polesand 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

& Cancel w 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 ).

* Find: selects between calculating poles and zeroes, only poles, or only zeroes. These correspond to
ngspice’s pz, pol,and zer options, respectively.
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Operating point analyses do not have any plotted results. Results are printed in the output log window.

Noise analysis (NOISE)
@ + New Simulation Tab v oA X
Analysis type: | MOISE — Moise Analysis ~

SPICE Command = Plot Setup

Measured node: A
Reference node: ~ | (optional; default GND}
Moise source: A

Mumber 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 W 0K

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 ).

¢ 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,
the default is the ground node.
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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).
e 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)

@ 4 Mew Simulation Tab WA X

Analysis type: | 5P — 5-Parameter Analysis W

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 w OK
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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.

whETALE,

ENMPRIRE

There are several simulation options that apply to all types of simulations. These are located at the bottom
of the dialog.

® 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.

¢ 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.

s RBEXNTHAIRERMERATMHERNRAER. AFEE ZNRIEAFHN . spiceinit ngspice &
X, FRARBIIE ngspice 344 (T T ik,

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
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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:

* 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>).

e 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... (| P ) 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 . .. . .
simulation is run using KiCad.
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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).
@ 4 AC — Small-Signal Analysis W 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 0K

* 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.

193



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.

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 e . .
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
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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
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+@3,0.000000e+0@

pole(2) = -1.88233e-01,0.000000e+00
pole(3) = 0.2000000e+00,0.000000e+00Q
zero(l) = -1.00000e+24,0.000000e+00Q
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.

195



Ul
5 . lprassg
ADBO51
V1 =+
ac=1 C1l
N[E S e
"

GND

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 ${0P} 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 ${0OP: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.
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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 bhasic signals.

@ 4 User-defined Signals oo X
Ml-fv2
+ ] Syntax help
® Cancel " OK

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

. —
WETH

It is possible to adjust the value of basic components in the schematic from within the simulation interface,
which lets you conveniently adjust component values based on simulation results. Each time the component

value is tuned, the simulation is re-run with the new component value. You can tune the value of passive
resistors, inductors, and capacitors, or the voltage or current of DC voltage and current sources.

You can only tune components when running analyses that result in a plot. In other words,

NOTE . . . .
you cannot tune components when running an operating point analysis.
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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.

Tune R1

E24 | E&B E%6 EIR

2k

1k

500

Save [ ]

* The top text field sets the top end of the tuning range.
* The bottom text field sets the bottom end of the tuning range.

* The middle text field sets the actual component value that is used in the simulation. This value can also
be adjusted using the slider.

* 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.

* B § RIENTAMBRERFHERAIRE HRIGE.

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
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.
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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 HH{FEIERIBHL T RIS HERIS 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.

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.
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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.

FI=RAIER

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.

‘1B
W84 o) AR
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  FENSGENOIEESSBEEIRAIGR, MIZE(HRX LRI,

.options gmin=1e-10

.options abstol=1e-10
.options reltol=0.003
.options cshunt=1e-15

® 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 EEFENAEE. PAER 0.001 (0.1%) o

200



® 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 b
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.

D A diode symbol. Note that the pin assignment is appropriate for both
simulation and PCB layout.
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ESOURCE

GSOURCE

IAM

IBIS_DEVICE

IBIS_DEVICE_DIFF

IBIS_DRIVER

IBIS_DRIVER_DIFF

IDC

IEXP

IPULSE

IPWL

ISFFM

ISIN

ITRNOISE
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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.

A symbol for a SPICE transient noise independent current source. Refer
to the ngspice manual for more information on independent current
sources.
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NJFET

NMOS

NMOS_Substrate

NPN

NPN_Substrate

OPAMP

PJFET

PMOS

PMOS_Substrate

PNP

PNP_Substrate

SWITCH

TLINE

VAM

VDC

VEXP

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, openloop 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.

A symbol for a SPICE exponential independent voltage source. Refer to
the ngspice manual for more information on independent voltage
sources.

203


https://ngspice.sourceforge.io/docs/ngspice-html-manual/manual.xhtml#subsec_Switches
https://ngspice.sourceforge.io/docs/ngspice-html-manual/manual.xhtml#sec_Lossless_Transmission_Lines
https://ngspice.sourceforge.io/docs/ngspice-html-manual/manual.xhtml#sec_Independent_Sources_for
https://ngspice.sourceforge.io/docs/ngspice-html-manual/manual.xhtml#sec_Independent_Sources_for
https://ngspice.sourceforge.io/docs/ngspice-html-manual/manual.xhtml#sec_Independent_Sources_for

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

DU

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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BRI

KiCad AKX —EBREARRE . RFTHMOES, HINMNEENEEE ETSNEHRNT

NOTE ST,

NALE

KiCad R XALTE, EAVLTAEXNXAFZFRNEEHREERZN. IMBERREAZTEZNTE
${VARIABLENAME} FI& S RIE AP ERIIEMMI5,

You can define project text variables in the schematic or board setup dialogs. Project text variables are
defined for the whole project, so a project text variable defined in the Schematic Editor can also be used in
the Board Editor.

There are also a number of built-in system text variables. System text variables may be available in some
contexts and not others. The following system text variables can be used in schematic text, label names,
label fields, hierarchical sheet fields, symbol text, symbol fields, and drawing sheet fields. There are also a
number of variables that can be used in the PCB Editor.

BRIEABIE, SNEXMREEFRPEANTSEENE FRIZENMNEE, MARRENEYL., B, ${# &
BERACRIEE B AR B RIEERITIRE, TERFIEEARRIER SCARRE AR =R O R RIEERI DI,

TEMIRAFFER, USSFEHBVNZE, EENEMEEBIERNTE, f, EF—TFHNETE MY_VAR
%9 MY_VALUE M2, AFEIEMEZR ${MY VAR} MIRTEFENSBNISHEIR A ${MY_VAR} , AEEEWFH
MY_VALUE , JIRIZE T FEEM BB B, TERINHEAFEREZFED, HI%0 MY_VAR: MY_VALUE,

Variable name R

# Sheet number.

## Total number of schematic sheets.

COMMENT1 - Contents of drawing sheet’s Comment<n> field.

COMMENT9

COMPANY Contents of drawing sheet’s Company field.

CURRENT_DATE Today’s date, in ISO format.

FILENAME Filename of the root schematic sheet, with a file extension.

FILEPATH Full file path of the root schematic sheet, with a file extension.

ISSUE_DATE Contents of drawing sheet’s Issue Date field.

KICAD_VERSION Current version of KiCad. This variable is only available in drawing sheet fields.
PAPER Current sheet’s paper size. This variable is only available in drawing sheet fields.
PROJECTNAME Project name, without a file extension.
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Variable name

REVISION

SHEETFILE

SHEETNAME

SHEETPATH

TITLE

<variablename>

<fieldname>

R

Contents of drawing sheet’s Revision field.
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.

Contents of project text variable <variablename>.

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_NAME(<pin_number>), REFERENCE,
SHORT_NET_NAME(<pin_number>), SHORT_REFERENCE, SYMBOL_DESCRIPTION,
SYMBOL_KEYWORDS, SYMBOL_LIBRARY, SYMBOL_NAME, UNIT, 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 (globallabels only).
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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.

U B R B B S

HUEREXEXER KiCad RIS EN—FER, BENS SQL BiEEFEFREFEXSHNEE, EEMERASIISE
ARSHFENEX, R, T8 Eith KiCad ERRIRTSHIEE, 5 THIEEXBREXAGFBEY—T KiCad
15 CREEME) REZ—ARE (F&) . @EEE—T KiCad Hix CREHRE).

(EFEUREE XEAEE FI LUWMFT KiCad RIS EMIFER, MEI@EEEXKITH (BAEFHD BIvThH) | MERERS
EREFEFRE TR, ASBEETUHERE=7TE, AFEETEHIENLEmER, BEEXRENTIE
B LUARE KiCad EM TEREEE %, RXMERNERE RATAMENTHE, RATEEEXKT
HERILEEMERRES (XEALAREBERRER) .

KiCad F2ft4wiE SOL HURAESE X BUEE XBKENERRE, AFRAUBTIHRESENTIEREN TR EKE!
BHEMSEE, AEAFAREGEELSE = SHEERFRERFRENERER, SEAFPUREREME=SK
%, WnAEmERERE (PLM) TERGIZMmELRIE,

EHEEXBKET, B—THE2T R STREEARE—LENTH (WHRENES) . STRAUEG—THI
Mg, XBHREARZBENTHILUEARENEY, XEBME KiCad REE(EIRSFER, STRONE—T
ME—RIID 5, {ERAMZRMEMNRSHIRRART. XTHE—NIDEEE—TYRS (FEHEGES, UNEHER
NEGRS) o BRRXEVDINE—IITE KiCad FERRE, XA LibraryNickname:SymbolName
LibraryNickname w715 KiCad EXRFHMKSEMEITHE, RHEAMIS—TEE KiCad HEMF), XA
LibraryNickname:FootprintName , ZIRX—3FE, MEHRENTSIFIIE—TIIRIMET,

RO SEBRENG, XL AL R MRETS] KiCad FHIRTSFER, KiCad #UEE XEXERIECE SUAE
HIXEFENmRAN, BEEFRAN, UKESHFRISERSEFERDETRIEE.

BURRE XX ECE S

REB—THIEEXRE, (REFMLIZ—TEEXH, ERaS KiCad ERERIIEIRENIAEESHMEKRFIRE
¥iE, W THEAERSHIR—TH XU, HU kicad_dbl I BBRTF. ARIKEILUERERERS ENIEET
X ARMEN RN E BRI S ERT.
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"meta": {

"version": 0

}
"name": "My Database Library",
"description": "A database of components",
"source": {

"type": "odbc",

"dsn": "",

"username": "",

"password": "",

}I

"timeout_seconds": 2,
"connection_string": ""

"libraries": [

NOTE

{
"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
b
{
"column": "Value",
"name": "Value",
"visible_on_add": true,
"visible_in_chooser": true,
"show_name": false
b
15
"properties": {
"description": "Description",
"footprint_filters": "Footprint Filters",
"keywords": "Keywords",
"exclude_from_bom": "No BOM",
"exclude_from_board": "Schematic Only"
¥
b

BURREE S AFR A JSON 4810,  #fE JSON BEMNIER, BERENHEEISIEEHIR, AFE

FA JSON RIEERTNEEIE (AITELIRED) o
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EBRHIER

KiCad BRIR3Z#F ODBC &% SQL #iERE, {KoJLIF DSN SiEEFRRFTERE, WRIZM T DSN &FR, fliE
B username A password FEIGHANREEEI DSN, MREBET —TEEZFRSE, dsn, username, #I
password FENYHBE, EEFRIEYEEE S ODBC EiER, XM EIIES ODBC IRIER TIFHHEMR
28,

{#F DSN 3E#8%, 9 connection_string BMBZEHMIFHERE, FEAEEFRIEN, MY dsn. username
1 password ™ FEXRBIESHMHPERS, EEFRIBMAL "Driver * $#FFk, @ ODBC EIRZRIBEANERBT
RNiER, HASSHMECRTRERMEFNE, 1#1515ER ODBC RINMERHINAY, EiiBHUEREEERN, &
AREE R &M connectionstrings.com iXH#HISZEZMiLER A,

KiCad REFZIABHEAIFFER ODBC B HMIBEERS 2R, BLNMiXA5 Sqlite. MySQL. MariaDB 1
PostgreSQL &,

Windows FiF7: 7£ JSON 5| BFRIERIESRBILTFRT (\) B, BIEASE - TRAILIE X,

NOTE o mfrEmrrsaa T, EREEANRALE (\ ),

Flatpak FAF: BHREZLREMEMNA ODBC 2R /F A Flatpak &, KrILLUET G EIESR

(B GNOME #fF) = KiCad B9 "II#I "84, BB @MBTHITRE © H SQLite IBfT

NOTE flatpak install org.kicad.KiCad.0DBCDriver.sqliteodbc , 7 MariaDB 3 MySQL i&1T

flatpak install org.kicad.KiCad.ODBCDriver.mariadb-connector-odbc , B% 7
PostgreSQL 35fT 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

[5f-1z3

BTHIEEXBKEA S SIMAR S THIRERN "FE" . BEXATRH libraries REZS—THWRIIX, T
WREX—TE. BTELIFEUTRE:

name : T (&) MIBHT, ZBIMNSETRE KiCad UL ¥, FHENAIBEAERTENS T HS BT, R
SEHSLMITAERTA, BEML (/) B8, RIsHFrHSRETE 2RI/ 2F 2 B RE., MR
SFEREE, MRS TEFIRSREILE,

table : BUEEFHIRAIF.

key : IEME—RIVFIR, FAFIRBIRPHISE
symbols : & KiCad &3 |FAMEIR,
footprints : @& KiCad $%%5 | K%,

fields : —TFEREXHPIR, ARXREEXHNETFREBSAENSHNEEFIEZE EREIRNEIRTSH, NRRRT
SHRELEXT —TRIMERANTFE, BLEEERTIWENBSRASPEXHEME, 8 TFREXEAUG
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=
column : RIZARARENEI— T FERHUEE E R 5 FIBFN.
name : EMBUEEHIEFH KiCad FEXHIRN,

visible_on_add: f1R2 true, YUKSHEANE, X TFENGEREEGAIN, MIREZEIEEX TR
iANJg false,

i
ol
4
fid

visible_in_chooser : {1 true , X TFEIGAERSERBHIERA—T5, NREEIEEXTI®
ﬂ\j falseo

i
o}
a
=
p

show_name : {IR2E true, BRETEEZN, ZFEBMNZINGEREEGETR. URZERBEITIRE, ™EAR

false,

inherit_properties: f1RE true, HERRSHELZEFE—TLHEN name FE, ILRABFERNBITMEIE
EErpsERR, HEY (visible_on_add, show_name &) YHRIFRFRISHHIRE. HNRATENFHRBTRFRISH
AMrE, XTIREYEZBE. NRSEEEXTIRE, BiYRiAR false,

properties : fiSEBUSEIEESINRE, FrERIRMEEZ LR ; (LB EEIEE EEE PEERRMEEITM
FRFRIZIRENEFHE TR, FHATEME

description: SRR,
footprint_filters : TRERBLARRIIY B,
keywords : fISHIXRIARM,

exclude_from bom: fIS5M "AEIEE BOM F" & E, ZINNEHFEE, HIGHEMAMRE (0 KRR, 1
RERE) ,

exclude_from board : fI=5M "HEBRTE PCB AN 1&B, ZINIMEHFHEE, FHISBUEMR/TRE ( 0 AFRMR, 1
KEXRE) ,

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).

YRS AL EIEE X (AFPEXH) FB, HFELNER KiCad FE, &E Value H Datasheet

KiCad (XK XA (FRifR) FR, MNRRAISHIE SQL BIELRMBIRE?, SERER

NOTE HRIRERNHERAFRER, WPEEARIERNNET, SERIRARZERS, RAPITRXM
BIVERIRATHIE, RINREZABIERE TR FRIFNER, MRS EEEERES
HITEEIR,

(e R BUE R Rk EE

BIERBENAFHSEHANRINSERPE, TRAERNSERSMNEIERERFMRETF, MEBUEREXBKETNE
RITTAHRIUE R "MEREFHRTS" THREETTERT, IR EURE PR EREAFER, DURERRERHN

Upxaxy |
TS,

BIE, BEEXRMEIBNEMRELOAFETRSERTD, SHBEEXKEETREEILF, NRIFEE—
TEREABIEEXBKENRSIR, (RAILUEIDER "SEERISE" SEERH "B " SEEGEMNRTSER S TR
R,
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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 FEnRi%kEE, <35 REST S REST MIN e B,

HTTP Library Configuration Files
Z6IZ HTTP FE, WEIE—TEREXH, HPaES KiCad EEEIRHEE (API) HFMPHREEIEFIEIER.

YT EAERE HIE —TEXER, HEA .kicad_httplib MEY BRIFF. REHEZXE, AECHERSER
root_url 1 token {8, RFE, FAH "RBERSE "WEESHXERNBLEREERT, ZWEEDE "R
W"E" - "EHEASEE..." THE,

BPRPOUEREERMEBRIZEE., timeout_parts_seconds IRBERE T HLHEEMNEREE, m
timeout_categories_seconds i&ERE 7 EFINEXHH. BUAMEDRIZE R 60 #9F] 600 ¥, BHIRXMTIRE
BB HHRSAE, AFPALLERESRME, XIYAKINRFGESEZRNTHRE, ESIENE, TXEiE
ARHEEXA, KiCad #EMEEXG M EHREFEIE.

{
"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
j
s
Authentication

SOBEOET UhiR)HhE STl 1R HTTP ERAANEEFN, ArSERAEERRE—THERNTIE.

EAHEFI TR

KiCad 77 "RISIER S HENE " B SEF XA R AN "L31". BEE, 7EARSS SRR 25 FrErIEmRESERAR
S KiCad 1R, BRIRAFEFRENER. ZMIMANEETEFEARIR, FRRERLFLLE KiCad EFRAFPEXR
FI7F "RIBIE R ARIHEIE " BTERE A APT SREREUE. XMEEZMHIERE, LHEETHEXBRNERT, RFER
g KiCad BIMERE.

BB 55 28 ol B2 (55

ZNR KiCad UXZ API iR, ESAAFETHIRER. BX APl HIRVRZSBLNNEZER, FEH dev-
docs.kicad.org EHJ API MI4IEERIT-
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BHEXMEFNBOM 18X

KiCad AIL S HZMISTNHNIMEF BOM, WMIRFE, AP AILE XFRMER.
£ HMRANTFZTE netlist export sectiondEiR, BOM SHAEBOME HE TR,
TR T MR A —THNS HRIBIE—T SR,

ARDNATRIPZR A AR
$FRIPRERE AR T LI s o RANAERRER. . BRSBRINE) SHFIER X iEHE,

:IZE' * Export Metlist oA X

KiCad OrcadPCB2 CadStar Spice Spice Model Custom MNetlist Generator

Title:

‘ Custom Metlist Generator

Metlist command:

<netlist script> "%l" "% 0"

Output Messages

Show: All Ermrs o Warnings o Actiorls Infns Save...

Add Generator... | | Remove Generator Close Export Netlist

HNERBRRE— TR —Tm%, ZMETEREP, RERE SHMRZHE, MRBTZmS.

UMREMR, KiCad ZEZ—THIEN XML X, HP@8REEFHRENMERERS. REETEMRSRMT, MU
SehiE MRS DT RRINRIE T

PRI BFUERIRE, LUERZRE R SREIAT BRI E i AT i PR RIMR . AAIRIRIZR a1 EY
AT PRERREMRZRIIA, TEHER T s

Python 1 XSLT 2RI EE XMEEMSHEATE,
FRINFH BOM B8R

KiCad i {ERAEMFR A, & BOMAEM TEAEM 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, ZFREEEIIRERIWAENS
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

ERBRmTITELR

M BOM S HEMmTHITEX T KiCad ¥mTHIm T, FALUERPmEE 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, Wi KiCad AT BANGE 1R XA RS,
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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.

FRiE RS 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,

AEIFHIRIZRE BOM S 838 XSLT ; %A Python SUEMt TR, M KiCad 7 744,
NOTE xsltproc AEME KiCad —BLE, REECRIMBEMEER, Aid, TEAIL T XSLT KMk
SHERHLT A,

HRiE) R G4
BERBIRE T PR STAHE 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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L RES T
FRiEMZRE A TEB4E .
o “tRE” &3,

o “TLiF” BB,

o “EEFL” BB

* “EE”EBD.

* ML B,

XHERBHEDRET <export>

<export version="D">

</export>

W)
WHAEHB IR <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 A iFIE,

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.
RF o E B EER

7 TIRBINRPHITTA US FREER_ ERITT, B EEE [ RIEASTIARME—RA, M, KiCad {2#tT —FhiHBIRY
HIKIRR—T 7o, B ER NI, AREBETIERERRITS, ARRETHIETERC BREXR,

REZEFREE TERE T THRERNE—IRART, B2, AERXNEREMNTD, RA—TERZWZRER,
iZzEA TS EAERNEZHITTH.

E—TERBEREND, —THENERAE—THE—RIRIRT  ENERER. —THRENTH (E—TERANE
REMA) B—TH—FIRART | BERSEERIR E2,

“BEMERSY
XA ERS S EIRERT <Libparts> MEROHINATERIBERENRE 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

EEERDHEDRERT <libraries>, ZERDAE 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%” EBﬁ
MLEERDHIDFEET A <nets>, X—ERHEL S FTBHIMERLEERIS T MLERIE | ISR RIEE FE R,

<nets>
<net code="1" name="GND">
<node ref="U1" pin="7"/>
<node ref="C1" pin="2"/>
<node ref="U2" pin="7"/>
<node ref="P1" pin="4"/>
</net>
<net code="2" name="VCC">
<node ref="R1" pin="1"/>
<node ref="U1" pin="14"/>
<node ref="U2" pin="4"/>
<node ref="U2" pin="1"/>
<node ref="U2" pin="14"/>
<node ref="P1" pin="1"/>
</net>
</nets>

— TR AIREE S 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 AR SH
FEE— LA XSLT BRSS9 F .

XSLT ABE—F XML ES, FFEIERT XML %k, xsltproc 2% AILARIEZEN A E/#) XML fIZRE A X4,
NMAFRERREREA, HYERIREEEE XA, B xsltproc BE—TA XSLT BHIMERERE, BT
45172/ KiCad /18, AEHEE WLUFES VST xsltproc ZE.

iR XSL Tk (XSLT) KIS AITELLFRTS: http://www.w3.0rg/TR/xslt

NOTE LHE—THHIMRS LR, ZEEEA Python SR TEMARZ XSLT,
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http://xmlsoft.org/XSLT/xsltproc.html
http://www.w3.org/TR/xslt

{1 XSLT K PADS Rz CA
TEIGIF S THHAER x1stproc % PADS FUSIS o2 — T,

PADS FIZRAS TV AERI4ERY,

o IR
o —TRILHISIR, UREESTWEEENIRE,

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 S 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 I Cadstar MZ&HIF
THEIFIFERTAHAER xlstproc A Cadstar FRASTUEIZE— T a5,

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 Y OrcadPCB2 MR =4
EMIETRRE— T, MEk

P1
u2
U1
1
R1

u1
1

P1
R1
U1
u2

"CONN_4
"74LS74
"74LS04
wepn
Wi

.7 "GND"
0l
u2.
.4
.1omvee
.14
.4

7

uz2.1

u2.
P1.
u1.
u2.
P1.
u2.
u2.
RT.
Cc1.
u1.
P1.

B

N-4"

"/SI1G

W =" =N NUDNWN= =

_ouT"

"/CLOCK_IN"

Ik, BTE

T OEHERENIIR, H5IA—THE,

TERE—T XSL#IUFR, MR A44€#%R % Orcad MR
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<?xml version="1.0" encoding="IS0-8859-1"?>

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

LHAIERS :
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>

<l--
Generate id in header like "eeschema (2010-08-17 BZR 2450)-unstable"
>
<xsl:template match="tool">
<xsl:apply-templates/>
</xsl:template>

<l--
Generate date in header like "20/08/2010 10:45:33"
oo
<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 #iH32{4.

( { 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 )

~ AN~ ~

)
( 4C6E20BA $noname U2 74LS74
1 VCC )

2 /SIG_OUT )
3 N-04 )

4 VCC )

5 /SIG_OUT )
6 ?)

7 GND )

14 VCC )

N A A A A ASA 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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BRF2%E

BT 2 KiCad FIEERIERT A A BIF F5IK | RO ToRIRERER,

[REEE wiB AR

TR FEREERERT A, ALTERFIRER HUER S0 IS RER DA X LR PRI —T,

Action

Align Items to Grid

Annotate
Schematic...

Annotate
Automatically

Assign
Footprints...

Clear Net
Highlighting

Export Drawing to
Clipboard

Edit Library
Symbol...

Edit Sheet Page
Number...

Edit Symbol
Fields...

Edit Symbol
Library Links...

Edit with Symbol
Editor

Export Netlist...

Export Symbols to
Library...

Export Symbols to
New Library...

Generate Bill of
Materials...

228

Default
Hotkey

Ctrl +| Shift +

E

Ctrl |+| E

ik

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

Bulk-edit fields of all symbols in schematic

Edit 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 used in schematic to an existing symbol library (does

not remove other symbols from this library)

Create a new symbol library using the symbols used in the
schematic (if the library already exists it will be replaced)

Generate a bill of materials for the current schematic



Action

Generate Bill of
Materials
(External)...

Generate Legacy

Bill of Materials...

Highlight Net
Highlight Nets

Import Footprint
Assignments...

Import Graphics...

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

Mark items
excluded from
simulation

Next Symbol Unit

Previous Symbol
Unit

Remap Legacy

Library Symbols...

Repair Schematic

Rescue Symbols...

Save Current
Sheet Copy As...

Default
Hotkey

Ctrl + Shift +

F

Shift + Space

i

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 line mode

Constrain drawing and dragging to horizontal or vertical motions

Draw 'X’s over items which have been excluded from simulation

Open the next unit of the symbol

Open the previous unit of the symbol

Remap library symbol references in legacy schematics to the

symbol library table

Run various diagnostics and attempt to repair schematic

Find old symbols in project and rename/rescue them

Save a copy of the current sheet to another location or name
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Action Default
Hotkey

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
Show OP Voltages

Switch to PCB
Editor

Show Pin
Alternate Icons

Hierarchy ctrl |+ H
Navigator

Symbol Checker

Compare Symbol
with Library

Electrical Rules
Checker

Show Bus Syntax
Help

230

i

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
Show operating point voltage data from simulation

Open PCB in board editor

Show simulation window for running SPICE or IBIS simulations.

Show indicator icons for pins with alternate modes

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



Action Default ik
Hotkey

Draw Arcs

Draw Bezier Curve
Draw Circles

Draw Rectangles
Draw Rule Areas

Draw Hierarchical s
Sheets

Draw Sheet from Copy design block into project as a sheet on current sheet
Design Block

Draw Sheet from Copy sheet into project and draw on current sheet
File

Draw Tables
Draw Text Boxes
Import Sheet Import sheet into project

Place Wire to Bus z
Entries

Place Directive

Labels

Place Design Block | shift |+ B Add selected design block to current sheet
Place Global ctrl [+ L

Labels

Place Hierarchical H

Labels

Place Images

Place Junctions J

Place Net Labels L

Place Next Symbol Place the next unit of the current symbol that is missing from the
Unit schematic

Place No Connect Q

Flags
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Action

Sync Sheet Pins
Draw Buses
Draw Lines
Draw Wires

Switch Segment
Posture

Undo Last
Segment

Unfold from Bus
Assign Netclass...

Autoplace Fields

Break

Change Symbol...

Change Symbols...

Cleanup Sheet Pins

Edit Footprint...

Edit Reference
Designator...

Edit Text &
Graphics
Properties...

Edit Value...

Mirror
Horizontally

Mirror Vertically
Pin Table...
Properties...

Repeat Last Item

232

Default
Hotkey

Back

<

ik

Synchronize sheet pins and hierarchical labels

Switches posture of the current segment.

Walks the current line back one segment.

Break a wire out of a bus
Assign a netclass to nets matching a pattern

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

Edit text and graphics properties globally across schematic

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



Default
Hotkey

Action

Swap Alt [+S

Symbol
Properties...

Change to
Directive Label

Change to Global
Label

Change to
Hierarchical Label

Change to Label
Change to Text

Change to Text
Box

De Morgan
Conversion

Update Symbol...

Update Symbols
from Library...

Drag G
Move M
Select Connection ctrl |+ 4
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

i

Swap positions of selected items

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 a label
Change existing item to a text comment

Change existing item to a text box

Switch between De Morgan 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

Select a complete connection

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

233



Action

Create Corner
Remove Corner
Properties...

Delete Design
Block

Save Selection as
Design Block...

Save Current
Sheet as Design
Block...

Design Blocks

User-defined
Signals...

New Analysis
Tab...

Open Workbook...

Probe Schematic...

Run Simulation

Save Workbook

Save Workbook
As...

Show SPICE
Netlist

Edit Analysis Tab...

Stop Simulation

Add Tuned Value...

Export Current
Plot as CSV...

Export Current
Plot as PNG...

Export Current
Plot to Schematic
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Default
Hotkey

ctrl

Ctrl

Ctrl

Cctrl

+

Shift |+

ik

Edit properies of design block

Remove the selected design block from its library

Create a new design block from the current selection

Create a new design block from the current sheet

Show/hide design blocks library

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

Select a value to be tuned



Action Default
Hotkey

Show Legend

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 Symbol as
SVG...

Export View as
PNG...

Import Symbol...
New Symbol... ctrl |+ N
Paste Symbol

Rename Symbol...

ik

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

Create SVG file from the current symbol

Create PNG file from the current view

Import a symbol to the current library

Create a new symbol in an existing library
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Action Default ik

Hotkey
Save Library As... ctrl |+ shift + Save the current library to a new file
S
Save As... Save the current symbol to a different library or name
Save Copy As... Save a copy of the current symbol to a different library or name
Set Unit Display Set the display name for a particular unit in a multi-unit symbol
Name...
Show Pin Annotate pins with their electrical types
Electrical Types
Show Hidden
Fields
Show Hidden Pins
Show Pin Annotate pins with their numbers
Numbers
Synchronized Pins Synchronized Pins Mode When enabled propagates all changes
Mode (except pin numbers) to other units. Enabled by default for
multiunit parts with interchangeable units.
Update Symbol Update symbol to match changes made in parent symbol
Fields...

EH
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Action Default B

Hotkey
Refresh Plugins Reload all python plugins and refresh plugin menus
Exclude Marker Mark current violation in Checker window as an exclusion
Next Marker

Previous Marker
Add Library... Add an existing library folder

Center Justify Center-justify fields and text items
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Action

Pan to Center
Selected Objects
Collapse All

Click
Double-click
Cursor Down
Cursor Down Fast
Cursor Left
Cursor Left Fast
Cursor Right
Cursor Right Fast
Cursor Up
Cursor Up Fast
Grid Origin...
Edit Grids...
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

Default P

Hotkey
Return Performs left mouse button click
End Performs left mouse button double-click

Down
Ctrl + Down
Left
Ctrl |+| Left
Right
Ctrl + Right
Up
Ctrl + Up
Set the grid origin point

Edit grid definitions

Alt + 1

Alt + 2

Alt |+ 4

Shift + N

Place the grid origin point

Toggle inactive layers between normal and dimmed
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Action

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...

New Library...
Open...

Openin file
explorer...

Edit in a Text
Editor...

Page Settings...
Pan Down

Pan Left

Pan Right

Pan Up

Pin Library
Plot...

Print...

Quit
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Default
Hotkey

Ctrl +|L

Shift +

Ctrl |+ N

Ctrl +|0

Shift +
Shift +
Shift +

Shift +

Ctrl +| P

S

Down

Left

Right

Up

ik

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
Create a new library folder
Open existing document

Open a library file with system file explorer

Open alibrary file with a text editor

Settings for paper size and title block info

Keep the library at the top of the list

Close the current editor



Action

Save
Save All

Save As...

Save a Copy...
Select Columns...
3D Viewer

Show Context
Menu

Show Datasheet

Footprint Library
Browser

Footprint Editor
Library Tree

Switch to Project
Manager

BE
ISR 5E
Symbol Editor

Draw Bounding
Boxes

Always Show
Crosshairs

Full-Window
Crosshairs

Show Grid

Grid Overrides

Polar Coordinates

Switch units

Default
Hotkey

Ctrl +|S

Ctrl +| Shift +

S

Alt + 3

D

Ctrl + Shift +

X

Ctrl +| Shift +

G

Ctrl [+ U

ik

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

Perform the right-mouse-button action

Open the datasheet in a browser

Create, delete and edit board footprints

Show project window

Show/hide the properties manager

Create, delete and edit schematic symbols

Display crosshairs even when not drawing objects

Switch display of full-window crosshairs

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
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Action

Update Schematic
from PCB...
Center on Cursor
Zoom to 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

Zoom Out
Vertically

Refresh

Zoom to Selection
Embedded Files
Extract File
Remove File
Cancel

Copy

Copy as Text

Cut

240

Default
Hotkey

F4
Ctrl + Home

Home

F1

F2

F5

Ctrl |+ F5

Ctrl + C

Ctrl +| Shift +

C

Ctrl + X

i

Update schematic with changes made to PCB

Zoom in horizontally the plot area

Zoom in vertically the plot area

Zoom out horizontally the plot area

Zoom out vertically the plot area

Manage embedded files

Extract an embedded file

Remove an embedded file

Cancel current tool

Copy selected item(s) to clipboard

Copy selected item(s) to clipboard as text

Cut selected item(s) to clipboard



Action Default ik
Hotkey

Find Next F3

Find Next Marker Ctrl +| shift +

ES

Find Previous shift |+ F3

Finish End Finish current tool

Measure Tool ctrl |+ shift + Interactively measure distance between points
M

Paste cerl [+ v Paste item(s) from clipboard

Paste Special... Paste item(s) from clipboard with options

Redo ctrl |+ y

Replace All

Replace and Find

Next
Search ctrl |+ G Show/hide the search panel
Select All Ctrl |+ A Select all items on screen
Undo ctrl |+ z
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

241



Action Default

Hotkey
Preferences... ctrl |+,
Report Bug

Manage Design
Block Libraries...

Manage Footprint
Libraries...

Manage Symbol
Libraries...

Add Column After

Add Column
Before

Add Row Above
Add Row Below
Delete Column(s)
Delete Row(s)
Merge Cells

Unmerge Cells
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ik

Show preferences for all open tools
Report a problem with KiCad

Edit the global and project design block library lists

Edit the global and project footprint library lists

Edit the global and project symbol library lists

Insert a new table column after the selected cell(s)

Insert a new table column before the selected cell(s)

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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