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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:
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File Edit View Place Inspect Tools
A% De5
Schematic Hierarchy

v Root (page 1)

xilinx (page 2)

inout_user (page 3)

Properties

No objects selected
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kit-dev-coldfire-xilinx_5213 — Schematic Editor
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X-300.00 Y-100.00

MmIETR) o

dx-300.00 dy-100.00 dist 316.23

grid 50.00

® Left toolbar (display options), Hierarchy Navigator and Properties Manager at left
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SERANEERFARZS =

¢ Right toolbar (drawing and design tools)
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* Windows: %APPDATA%\kicad\8.0\user .hotkeys
® Linux: ~/.config/kicad/8.0/user.hotkeys

* macOS: ~/Library/Preferences/kicad/8.0/user.hotkeys
KiCad BILMEFIRERRIEER PR SABEER ZHM user.hotkeys RS ARERIZE,
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Turns grid display on/off.

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

Turns item-specific grid overrides on/off.

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

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.

Opens and closes the docked hierarchy navigator pane.

Opens and closes the docked properties manager pane.
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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.

QA Place a net class directive label.

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

Al 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.

o8 &Y

Import a hierarchical pin from a subsheet. This command can be executed only on hierarchical
subsheets. It will create hierarchical pins corresponding to hierarchical labels placed in the
target subsheet.

Place a text comment.
Place a text box.
Draw arectangle.
Draw a circle.

Draw an arc.

Draw a graphic lines.

N YOO m -

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

Delete clicked items.

B Place a bitmap image.
)

Grids and snapping

Schematic elements such as symbols, wires, text, and graphic lines are snapped to the grid when moving,
dragging, and drawing them. Additionally, the wire tool snaps to pins even when grid snapping is disabled.

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

NOTE AERBEE L, HFE od AR ctrl ),
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ctrl ZRAMBHERE.
shift RANSLRBRES ML,

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.

SHRIAEEMRTEEGNIBER FFTRSEMSEEE HERE. b, RERS5IHNS%&5MW
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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....

LR

:;!'; 4 Preferences LT

Common Grids: Fast Grid Switching

100.00 mils (2.5400 mm)

Hotkeys id1: -
> Symbol Editor

25.00 mils (0.6350 mm)
Display Options 10.00 mils (0.2540 mm)

Grid Overrides

Editing Options

Mouse and Touchpad

~  Schematic Editor Grid 2: | 25.00 mils (0.6350 mm) | (Alt+2)

Annotation Options [v| Connected items: | 50.00 mils (1.2700 mm) v

Colors

Field Name Templates [ wires: 50.00 mils(1.2700 mm) v
» Footprint Editor
> PCB Editor [] Text: 10.00 mils (0.2540 mm) v
> 3D Viewer
7 Gerber Viewer Graphics: 25.00 mils (0.6350 mm)
» Drawing Sheet Editor

Packages and Updates
+ T4 [

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, and add or remove
grids. Grids defined in this dialog can have unequal X and Y spacing as well as an optional name.



This dialog also lets you designate two grids from the list as "Fast Grids", which can be quickly selected using

Alt + 1 and ALt + 2,

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

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

*

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

TR

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.

MENREMHE

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).

-.f.’? * Symbol Properties v oA X

General Pin Functions
Fields

Name Value Show ShowMName H Align W Align Italic  Bold
Value MAX202 [w] Center Center
Footprint  Package_SO:SOIC-16_3.9%x9.9mm_P1.27mm Center Center
Datasheet Center Center
Description Center Center
+ 1T ]
General Attributes

Update Symbol from Library...
1 Exclude from simulation P ¥ Y

Allernate symbol (L gan Exclude from bill of materials Change Symbol...
Exclude fi board
Angle: 0 v cluce from boar Edit Symbol...
Do not populate
Mirror: | Around ¥ axis v
Edit Library Symbol...
[+ Show pin numbers [+ Show pin names
Library link: kit-coldfire_schlib:MAX202 Simulation Model... ® Cancel 0K

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 text, 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.

10



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 —. Show Properties Manager 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. &
SERGSEDH.
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s * Choose Symbol (19856 items loaded) WA K

Q Fitte 24
Item Description
74HCT595 8-bit serial in/out Shif]
74HCT596 8-bit serial in/out Shif] In p ut
74HCTBES 8-bit magnitude comg U 3
F4HCT4051 8-channel analog mul 7 £+ LS O OUtpUt
> 74LCX07 CMOS hex buffer (ope In P ut
~ 741500 quad 2-input NAND g
Unit B
Unit C
unitb No default footprint e
Unit E
> 74L501 quad 2-input NAND g
> 74L502 quad 2-input NOR gat
74L500

guad 2-input NAND gate
Keywords: TTL nand 2-input

Mo footprint specified

Reference U7A

Footprint
Datasheet http:/fwww.ti.com/lit/gpn/sn74ls00
Place repeated copies +| Place all units & Cancel v OK

FOABRT, RETMIS/ERRERS, ABE AR P EIIREF LR S RRINE S,

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

B-EafimERTA
o EEERY: * EERKENERFN, IEXLFN, M ? DERERRETFR.

o BEW: WR—TESOMERNXRBIIIZ—TRINA "Key:123" FIHRE, REILUBE@A "Key>123" (X
F) . "Key<123" (/I\F) FHTHENEE, HFAIUIEATARDKNERNEELZ—,.

p n u m k meg g t
1012 107 108 103 103 108 10° 1012
ki mi gi ti

210 220 230 240

o IEMFRAN : RERBEMNRER, BAIMUER, FEANENRAIXEE wxWidgets @R IENZRATUR
&, ZELEIF Perl iEEMFRET,

RFBEE 7T —TROAREE, ITHENEATAHN, NRFTSSEERTIRS, AR U TS
SR A R FIRIT IR AR HI & FEE,

12


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

EE—TERENRSE, ZRSNHHRIRMESIR L. ERRERZETAEZERIUE, SRSHAREE
B, TERNFISHARIEEZE], AILUEBITIRERA BRSNS, RERAFEBCHTER, SERFNAILERER
#H1To
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PR (esc,

WFEZTRETNNS, IR NERBERT ENEETR, ERERNSE KiCad {I¥HAREZ SR T—T 87T,
IHFSAIRE— TR THRNERAFRT Esc

BB R RRTS

BHIRMNSEARSEEMNBERNITS. XERSHOEE power EH, PRUAALUEARNSERZESRKNE, A,
AT RIRIMERNE, JT— IERAAN, ITIEFERASEEL, RRERZERE power EMEMEIFEIR
RIS HIE#HTT,

Bufis

FISEILIABE) ((v) B#Es) (o ) TERH, IETRERMFATEENRS, NIRKEEERS, WEATR
THIRT S,

B IEBMRSAS, MAMRESRSEIHNSS%EE.

R TEABRISRASRIARS NS &ER, Rt SBmMERNSL,

(TP BB R EHERNRTS, XERAHRIFIZRE R BIRRIMENR 5000 EREshFH LB,
ASWAILGESE (R ) HEX (X)) Y (1¥) HELEETHRR.

mERTSRE
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-.f.’? * Symbol Properties v oA X

General = Pin Functions

Fields
Name Value Show ShowMame HAlign VAlign Italic Bold
Value MAX202 [w] Center Center
Footprint  Package_S0:SOIC-16_3.9%x9.9mm_P1.27mm Center Center
Datasheet Center Center
Description Center Center
+ T4 w
General Attributes U .
it
Exclude from simulation pdate symbolirom brary.
Exclude from bill of materials Change Symbol...
Exclude fi board
Angle: 0 v cluee from boar Edit Symbol...
Do not populate
Mirror: | Around Y axis v
Edit Library Symbol...
|»| sShow pin numbers |w| Show pin names
Library link: kit-coldfire_schlib:MAX202 Simulation Model... ® Cancel 0K

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
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names beginning with ki_, e.g. ki_description, are reserved by KiCad and should not be used for user
fields.

BTFERABRINEAIEA NHREREN, HEB/LITRIVEED: KFMEENTT. BRA. LB, FA. SR
B, XAKNIRE/ RS, FROBNINERAINESTFRIEM LEA. ERUBRALHWERETNAS
(TheEHEER) Bn, HESHSHEREX,

RIS FRIBIVEET A LET A SRS FRERMITETRERSRE, HERRRARERN

NOTE ) sBABNT, AEFENSIBET.

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.

HENS.. IANSHESR, FEREETPHHNSEIR, IR, EPHNRIENSSASHER, NEBEPHNFHS...
BRI IR S RiESRRREETHRER S, AXMERT, REEFNRSHASHRIENR, BEIAFPREE
WEPHIRYS. .. 1K,

FEBE/LTEY, BilaRm KiCad HAEOWRSHIIEA .

MIBERREERR B5 1L AT S @ HETE SPICE &1,

M BOM HRgERR B LE i o R EETEBOM S iR,

MEEEIRPEERR B E ZFATENATRIEE, MENAREASEARMNE PCB £,

AR BIREZTTHARIZBLEE PCB £, SRMEMAIEEMAR ZBIRIBIBEER L, 1 TEFR, DNP &5
HREERERAMIANRT, LEE—TIER X"
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PC-AS : 3

PC—AY
PC-A11
PC-A10
PC-A7
PC—Af
PC—AL

PC-AEN

i 74L5888
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= GND

BEHNBRASFR
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—.{!E' # Edit Reference Field oA X

Reference: ‘ U ‘

[v] visible Show field name [v| Allow automatic placement
Font: Default Font v |B / |§ =E|I=E|F == | T .’—|
Textsize: | 70 mils  Color:
Position X: | 3250 mils
PositionY: | 1650 mils
© Cancel v 0K

ZIHEERRNEIN S TR "RISRIE" WEEFRFNETAER, BEZEHETFERA,

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

Updating and exchanging symbols

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

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.
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-.c!? b4 Update Symbols from Library e M

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-coldfire_schlib: MCF5213-LQFP100 "
Update/reset Fields Update Options
Beference Remove fields if not in library symbol
Value Reset fields if empty in library symbol
v Footprint

(v Update/reset field text
v Datasheet

o Update/reset field visibilities
v Description

Update/reset field sizes and styles

Update/reset field positions

Select All Select None Update/reset symbal attributes
Output Messages
Show: All [v| Errors o lv| Warnings o [+ Actions vl Infos Save...

Close Update

The top of the dialog has options to choose which symbols will be updated. You can update all symbols in the
schematic, update only the selected symbols, or update only the symbols that match a specific reference
designator, value, or library identifier. The reference designator and value fields support wildcards: *
matches any number of any characters, including none, and ? matches any single character.

The middle of the dialog has options to control what parts of the symbol will be updated. You can select
specific fields to update or not update, which properties of the fields to update (text, visibility, size and style,
and position), and how to handle fields that are missing or empty in the library symbol. You can also choose
whether to update symbol attributes, such as do not populate and exclude from simulation / bill of
materials/board.

The bottom of the dialog displays messages describing the update actions that have been performed.
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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.

_.;!;' + Change Symbaols W X |
(®) Change selected symbol(s)
Change symbols matching reference designator: | U102
Change symbols matching value: MCF5213-LQFP100

Change symbols matching library identifier:

kit-coldfire_schlib:MCF5213-LQFP100 i

Mew library identifier:

kit-coldfire_schlib:MCF5213-LQFP100 in
Update Fields Update Options
Reference Remove fields if not in new symbol
Value Reset fields if empty in new symbaol
+ Footprint

| Datash vl Update field text
atasheet -

ipti ¥l Update field visibilities
+ Description

[v| Update field sizes and styles

lv| Update field positions
Select All Select None lv| Update symbol attributes

Output Messages

Show: All v Errors o | Warnings o v 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.
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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).

@ o Symbol Library References

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

#PWRO0311

#PWR0101, #PWR0102, #PWR0105, kit-coldfire_schlib:+3.3V

#PWRO0107, #PWR0110, #PWR0118,

#PWR0121, #PWR0130, #PWR0141,

#PWR0143, #PWR0201, #PWR0203,

#PWR0204, #PWR0205, #PWR0220,

#PWR0222, #PWR0226, #PWR0237,

#PWR0239, #PWR0243, #PWR0244,

#PWR0245, #PWR0246, #PWR0248

U101 kit-coldfire_schlib:74AHC1G14

U201 kit-coldfire_schlib:74LS125

€101, C102, C103, C104, C105, C106, kit-coldfire_schlib:C

€107, C109, C110, C111, C112, C113, C114,

€115, 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.

REFER

RSFBRERAHIMER FRISFREFEENENFERSHNFRE, (RAIMA @ BRI RIS R,

G2 » Symbol Fields Table v oA X
Edit | Export
Field Label Show = Group By Q Filter Exclude DNP vl Group symbols | |
Reference Reference — Reference Value Datasheet Footprint Qty DNP
Value Value [w] [w]
. . — — BUSPCI_5V Connectors:BUSPCI 1
Footprint Footprint (v (v
Datasheet Datasheet E| = C1-C36, C70-1 100nF Resistor_SMD:R_1206_3216Metric_Pad1.24x1.80mm_HandSold: 40
Description Description 37 100pF Resistor_SMD:R_1206_3216Metric_Pad1.24x1.80mm_HandSold: 1
S{QUANTITY} Qty ] > (38, C67-C69 4,7uUF Resistor_SMD:R_1206_3216Metric_Pad1.24x1.80mm_HandSold: 4
${ITEM_NUMBER} #
> (39-CH 1uF Resistor_SMD:R_1210_3225Metric_Pad1.24x2.70mm_HandSold 3
Champ? Champ7?
${DNP} DNP v v c42 2.2uF Resistor_SMD:R_1210_3225Metric_Pad1.24x2.70mm_HandSold: 1
> (43-C45 220nF Resistor_SMD:R_1206_3216Metric_Pad1.24x1.80mm_HandSold: 3
> (46, C47 220pF Resistor_SMD:R_1206_3216Metric_Pad1.24x1.80mm_HandSold: 2
+|# &
Cc48 22nF Resistor_SMD:R_1206_3216Metric_Pad1.24x1.80mm_HandSold: 1
View presets: Scope: (®) Entire project Current sheet only Recursive
Grouped By Value and Footprint || Cross-probe action: Highlight (®) Select None
Export Apply, Save Schematic & Continue @ Cancel + 0K

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

down, respectively.
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B R ENEEN A UER —T B eE, EENBTRTTERLUET ( crrl + ) 3 ((crl + V) #TEH
kNG, MERPEFIRTRHTEIE BOM IFEER, TENTAEHIFIKNE R TRIIEZSA T,

Any symbol field can be shown or hidden using the Show checkboxes on the left or by right-clicking on the
header of the table. New symbol fields can be added using the 4 button; a field with that name will be
added to every symbol. Each field can have its own label, which doesn’t have to be the same as the field
name, and is used as the column header. Fields can be renamed with the 4* button or deleted with the g
button.

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

Presets are available to configure the list of fields. Presets store which fields are displayed, which fields are
used for grouping, and the column order. You can create and save your own presets or use one of several
default presets. Custom presets can be deleted in this dialog or in the Schematic Setup dialog.

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.

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 wvariables 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
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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.

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

E{EREFRIIERT
B T RISAA ISR E SRS R, ATSRENEEEANR, SEEEIRENE TR, eI
KL T RIS T SRS AR TTAERAE

X LTSRN TR
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USEIMERSRINBIFEEERBNRE, BaBEIFHNRERE TSNS FRIERETTEBHEIRENEE

s,
NOTE RE—TRISHMISHII RN A SHE.

BziitE
ERBHEE, FSENIEIREETINTRENINE. MAUE RFRE b REEREERE - HHEM &gt
it BREERTS SIRERE AEHIT. BaitF B AN TEEZN % BEHITIR,

_.;!; b4 Preferences oA X

Common — .
|w*| Automatically annotate symbals

Mouse and Touchpad

Hotkeys ord
> Symbol Editor pel
~  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 TRISE, BIISRE WfF REH#TIE, KXY IEHF,.
WB R AFRNISIRERIARS. IURR/WARAKT, trlEETFRIEEBIET.
AFTETNESZER, FERITTERNMAY,

HIETR
1 TRAEMAFHZETNRSEEIS. BEMITE, HREBTRE 16 50 B4,
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@® ® Annotate Schematic

Scope Order

Entire schematic © Sort symbols by X position m
O Current sheet only

Selection Sort symbols by Y position 2

Recurse into subsheets

Options Numbering

T ) © Use first free number after: 0
Keep existing annotations

O Reset existing annotations First free after sheet number X 100

First free after sheet number X 1000

Annotation Messages:

Show: All Errors o Warnings o Actions Infos Save...

Clear Annotation Close

ZITERHE T I TETRIEHIRISHIEER

SOl ERMIREERTETRER. ERTFHIREERNMERTEENRS, NRERT BR3FFRER
FEDN, PRtSCEAFRIEESRHRTSISHEFIDT | SNFREEGHRSNASHEFRIE, A0, NRFERE
BRRRBFREE T UEE, PrAEtEeENFREEPHRSITRENRIDE,

Options: Selects whether annotation should apply to all symbols and reset *existing reference designators,
or apply only to unannotated symbols.

Fe : EFERSHEE, NRFSR X UEHY, REENEANNAERSSLIEENNESRHES ). MR
SRYUESE, NEEERNSBHAAERSHES YN FREEESNASHRS,

®/E . ERUSHERRES, 8—TUSHIERFHERRRESZ LR WIRERNHET, BRESIUE—TE
BN GEER0) , thAURRIEEITIMERE 100 3 1000, X FFTITAHMS S EFRERRIEE TIAEY
,EO

SHRRIDE IR PTLUERR A& PRI,
W HERFRESN S SBE TR, N R RERTERER,
BB SEE

BRTMEBMASICREILER | SAFIRE, SEHITERER, MrENSEARRARZMIEMRESER. TEHH
REESERT SENITERIE .
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o
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AID A ESHITER, BrILUEE FRRpIEIRE B TR,

APERNE AT ERNRTS, ALAANTIER EX "8RS LR

o HIFERS AT USAEEDBRIMNENRTS,

* PWR.FLAG : —THRENRS, BFRA—TRENEEIEERIBRRGHE B (Fl, —THRMNERE
AR IR HIRRIRRALS ) o

S84

SEBATERREERRTRSER, BRVER, IN—RELNRHRSAH—RESER—T5IHEE, R
SEMRIETREETEE ; IR —IRSLEZT AH—IRSENFRE, FREILER,

REBNSEME— TSR, RREER. HERISLIRN, ITHARMIER. REENEIHE—TEE,
EETAMERER,

SHREEMRTEEGHNIBER FTRSREMS &G HhEE. i, RERIS5IHNSEZ5MN
NOTE BWFFREE, BIWERBERTSIILHIS&RIALER 50 mil IR, KA KiCad fRERISE
MFFEETEE KASHIEBEER 50 mil IR,

vore | 5. SHNEMCEIEMENTE, ILEBTEEE), GRS, FEE NTRER
B, SRGENE RS,
SHEITINE S L%

RS4%EERRSR, BERAANIEE=FNSLTER / (w) o BAIMEE RERERIIRTSE MRS ERIFET
SHIER,
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AIMAEMTIEEN | RESSERE 90 A, NEM [y RIMYSERIE 45 A, |\ RERFHIUE
IAEMES Y, AILUER snift |+ space| TEXLRTHER, NEE MPNE - FEAGES - RELT FitE
FmHIE, REERIRT RS L, TR B,

5 PCBéRiEaF—1%, (RIER / tIRSLRIET,

BILUERBE (v ) B (¢ ) TERBHNFESL, S5, Bil TERBMEENLR, MARE
SHMSLMIMEER. M TENREINEIERE,

BIDUER R TR ((ae + 4 ) ERERNSE, I TTEAUMMPTESLEINIT THSEHG, ERME5
RIGENSLE, BEFRA—TER, BRERZIERLNSIIEIERTEEY AR T—T48~.

RAILUES AT S4HERE PR E—TSLDBRR, ZSLSELRNERMIBERD . (RIETaE—T
SHEFERE W NESASHNS LD T,

BEERT, SEAFTUERMEHMSEIZE (NRLEEEEMMAEE, MEMBRT A WEE) . Am, A
RSN MAESANBIETEEDRES (ASEEETHRE &) . ANRESENEE. HENSLH
B (R4 B4 R4F) . UEEIRERN 0, FEREE, FHER MA SEHN, NN 3ERMBEIRETHIR
INBEE. BN, IREERPIET —TELER, AR ERIDEXE#HITHIE.

& ® 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 “

S&ER
RXNSEARRTVEEN, NRFBEER, DIABMRING RERT] (-+ BAEAMIBRE) , SFRfSH
B RMEITHARERTMES L LS4,

7 HENEBES, &5 P1 3|18, 19. 20, 21. 22 M123 NS4 HEA T LS,

SRR BHEREREEN SRANRE, 1 RERRE - B8 - 8t, MeERE MELRE. BaIRTRER
BRNES TEERRNBRYEPHES ; R 0 BYTRIEEMRARYT, MARESNERMLEEES,
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@& () Junction Properties

Color:

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

Cancel Default

&
B RFARAES SN D M2, BEHEENERIMSLEEIANSERAE—EN, PRLUREIARHT
ER, MAREERBLER,

A net can only have one name. If two different labels are placed on the same net, an ERC violation will be
generated. Only one of the net names will be used in the netlist. The final net name is determined according
to the rules described below.

B=FRBRRE, SMEEAENEETEE,
o EEHHFE, tEERIMFINGE, RE—TRERNANEY. EREMTIEEN A ZHARN—TBEMRE.

o DREIFE TLERIBENITAMSHTES, TEERTRERRE. AENIERN A RERINI—T2B1F
Py

7o

* BRE ERIEXFEES M, HEXREEDMER, ATERFRERNERXREER., AAMNTEEN A
BERNINERIRE,

NOTE MRAEE—TFREEE, TerEEEE, BEHERARMIRESNHRER,

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

RN B IRE
FEFARRER R R OIRIT RS, BHITERIMEIHEE.
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—-c.’? * Global Label Properties S e

Label: ‘ | w

Syntax help
Fields

Mame Value Show Show MName H Align VaAlign  Italic Bold

+ T (]
Shape Formatting

® Input Font: Default Font ~ |B i HE'D' 0 g Auto
Output

Text size: 50 mils Color:l:l
Bidirectional

Tri-state

Passive

® Cancel + 0K

RE FRIRE TIRENNA, ERETIREDMARERANING, HRENAZR LXL, THFIFC, BT
S8R, (ERMNIEETRR EEEEED 1R S,

BV TEITAI BUESIRERINM, (RAIME AR FA, KNRIEE, FREREFIRUAUERE, (REALIR
BEXAENFIREERERNAR, BEANERREE/LITHNEDR: Ba) EIREE RN FIEE TRENIRER
E70, FAKEIEERRSREITAAR (A, W, Xa, =8 EE) . LEREREEENE LN, &E8S
ERIRE,

NOTE FRAM AN FIZEREHRIRE, FOARKRRIERETRIRE,

NOTE ARIZEREMEE B, ERASHEMNIRERIZHIRE XABERILEE,

REMAIIRIITFER, AR TFRERANEX ("FLE" /M "TTEUS", TEENER) , ERRMRHEEFR.
MEFRINTREMTRISFE  (RAIME TR E(IRIRVMIE, ERNFFAI. Al 8. K. FE B
BE TR,

BEAEREFRERAGEAT, AUETHRBREFRIETVEED, HERARERMEN

NOTE o) SRAERT, HIEFAMFISET.

5f5FR—#, REFRAEIMNREERIIFREMRSEFRIBIEHTRMRE (NEREFR, WEA ¢
)

o

BIMFERMER, RESHHEHIEDGR DHITRE, FENERERETEERENIITIR, SIFERERTISLE]
BIFURIRE, X THRMEER.
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FRRE D ECRILE 3L
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KEIMLE, AT EFUIMANDEMLEE, "FLE" BRIREFRIIROARIR, "MEE" FRETIRITHAERMEE
KHTTASIR, MBLPMERIEEIREREBERIZE BOPEIE, AETRAEDEIAETFER,

RTFDEMBLENEZSER, BERMELEL,

TmEEs| A

ERAEAUETRIIEES A, EERTREEFHIIA—=RFENEMMESRITIEIIR, <EHEESIRMA
Bl ARPIERIBIE, MRINETZTEIA, RE5IANIREEH—TREREEFHEIITIH,

TIEIE)5 | AT FIEERE BOMNEINEPHITEEES . AIUBSANEAS A, FEAIMBRIIRNETEI,
EAER R ARG R F R

TEERY —TE2ERE, EPENEMRTREENENS A, AREERER, D3IRINTHENES [ A ]

o

—CLOCK—RB6 > [2.3]

LENESEHRM—T "TESE" FE&, H{EH "${INTERSHEET REFS}", B iEHZixErmmEs| A,
${INTERSHEET_REFS} M AL ESHKI BHEF/InE 5 | ANTESIR, MHEREEIZREFHN—H,. J1HEES]
B T RIEEIRE" PRI, mARET "TiHEE 5 | " FERRIR IS, WFEMERRIARE, "TIE
E5 A" FEEBEEN

B

BHERE—MEREBEESTDBEEXESHITE, UEEERMNIRIT, BLAMGRSL—HFASETIRERX / . F
BIESE—EAmEmR.
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s EBE—THETEL AEEAESEMTNEMSEMERET,
* MRFBE, DIAHMLSIAMESZLAL (MEHE—TALQ, AEEHAEE®DD) -

ERFRER P REERIEER - MBIE 517, (RAILURBESHNEH
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NOTE
o EEEE
o RERIS (TETALBETEA L 2. 3, FF)
BERF

BEAIBRFRREMMEL LDBHES, BEA—TES, BAGT—TELANR (—TELSLF) , il
MEL LB, TE, WHRE—TESLENREN, R BFESS RIER (BIA: ) . ZXBERHIEEER
TSR,

EERSLEBAR, T RAREHIBEEARAFNFERERFIUE, ZIBSEMER—TEEADTERIRE
UBHS%, WETHER, RAMBERERNNSL (HIM, EEB—TnA5IH) , HAUEAERESNCTR
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~ 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 A R ERERIES BN, FRIZMEE, (RAARRRIMESHEAE AL, (FA—FduES
I, (RAILUGA SRS ESH/TELHFIR, BEEER, BINSEBERNRIRIREXF, EXTHIFH, i
EXT—T%% USB M5, B5iJ 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.

B REUREFECIZ A BRI ANRIEE XA, £ BEBEX GO, SPmEs2EXNREE NG 2TE
A BRFIRMIERR, HE— T4 ERIRIEE JTE & 2HHEM 3] 2B UE R — BRI P HHEA B RIEE STE {8
Ao IR—TEXRTFNZTRIEETSHEERIMELS SR, LB TEHEEENRRA. NRZTRRMNE
SR ZHE—BHIRG, ERCHREEMIE.

BETHRENELS

KiCad 5.0 ERHRARIFGEEGRAARERNSLERT—H, HEMRFHIIGIX L SN SUERHRHK, X
fTRTEKiCad 6.0 PR T, RATENEELARE, MELSSEMRIVEL, RA—THENESHEIN
BB Z TN,

NRATEMARRAR KiCad FFIFHEALLINAERIRIT, NSRRI TBEL IEE, ZHEESESEERRER,
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,

EBRETS

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, BRMSETHYREARIE AR BEREES] VvCC 1 GND MK L,
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vCC PWR_FLAG

s 47UF ooms 47UF oommm 47UF cmmmm 47UuF

L & & ]
A4 <
GND PWR_FLAG

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.

Gitr B ay
[RIEEEFRETNEERIE T — TR, FTEXTRINZHAFEEZLZH KiCad BaER,
LZTIRERMNBIE—THE, REANMEZRHRUTIFAE, MESIERERE
1. ZFERE
2. BIRRIS
3. FEBtREE
4. BRI
5. BRIRIEES |
MR—TMEEZ TR—LKERIRE, WRFEIFEE, RS-,

MR—TRMBEILEANZKFEE, ENRAERRTERENPRLARSINE. B, BERRSENERkST
BRIRE,

SNR EARELRERIERNBIMNE S, AR MBI RIMNIRIEEZERIRT S5 BB £ Ko

PWR_FLAG

FENEEREIUERRT PWR_FLAG &5, B1i1A ERC KR, MTEIRIL VvCC A GND SEFR LiEER—THIR
£, EXSARBENEREL (WEEETSREL) SR ERTHE,

MREEXMTING, ERC TERISWIL © #iR: WAEIRS IBIREHRSF5EL EIRE [BIE,
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PWR_FLAG FISTEILIE power FISEEFHEl {HEMERIAEBIEREEME L, TILABIFRATHNR,
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.

RREERE |

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.

A3 IHFIUERIEEIR RS, AR RERGES - RI7LEN BREN $99i% B
NoTE  PRMMEIE), SUEiAiE WA - BTEENGIH. AN TRE LS URES R TS|
BIBVEEIRT 5> o

GAEES

FLLER AU EIRITAN (BT PCB) MEFEREYE (BFFRER ) HIMLKDE, 7 KiCad F, STREHER
TRILZLEM—ERDY . MRIMZEIMERMB—TRENMEELS, BNR AL -2, AL B2 FE.

PIL& 28 BT ATE [RIEE SR ER BRARIR B W EAE P ) 2 I w4E, HLUEA TEERNE RS RN MG R INE RIEE
B PEIRAIRILE K, ERIEES, BRILUEERAMRRIETN, WML ERARTRN AR S MNE D ERRIMEZEF,

EE—TSLATHRE SR LESYE R IR ERZMBRIFSE,
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VCC

C11 | vpo

=i

o o
M2

ne Style Connection Name Resolved Netclass
olid VCC Power
HERER BT

P4 27 [RIRERIR WFHERY FILRSE HRHEE,
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~  General

Netclasses:
Formatting
Field N T lat Name Wire Thickness Bus Thickness Color Line Style
ield Name Templates

BOM Presets Default 6 mils 12 mils —plid
~  Electrical Rules L

Violation Severity

Pin Conflicts Map + u Set color to transparent to use KiCad default color
~ Project

Netclass assignments:

Bus Alias Definitions ~ Fattern Net Class Nets matching 'GND*":

Text Variables +3.3V Power GND

EER R -

+ =

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

TNERHIEHSSH TiRTT R ERIRIEEE, BOA ML EREFER, (RALUEE 4 RIERMEANFINEE, HEE
W REMPREERIRILEE,

ETREEXAIUERSNELRELE, BEREZMEBLNSLNATERZEFER. SENEZENEE. MEMZ%EX
18 (R4, B4, R&F) MALLAR, NHeRENEFHEATIANMASL/ S4HE, ZAEARERIFRE
HhEgiE,

R AETMEIREBERIZ TN, EEAERT DRC FER2MREN, AP HIRITURRSIaREMN
5, BRIEEMEFIZTMNNEZER, HEH PCB editor documentation,

ESERSE T EFREINMEE DT, STHE—TWERIMEINA—TMEE ;| BINVSERITERRIMEE IR
LIEENMEE, MRMEBCEZ TR, WERS—TEED, EFRINMEEDERNSH @ BRIMSIME
RN RIFNER, EIYBEMD IS RERIRIKE, MEETNAILUERBER ( * ERESHENIERFR, 2
B/LFR, Dk ? EERFRT) M ENFRET . EERPmEREIIHIRLE B RERETVIIRIEGM,

B0, net* BIITEIRZF net , net1, network , KUFEMEMLL net FFLHIMERFINIMLGE, KR * EEMNRK
PN XEEARR (* CESTHZTRIENZESR) , net* BINBITE R ne FIMLE,

itlE, MRS ETBIFRZEIEREE, AR, —TERREEDAMIRMCHMEE—T

NOTE o
L/ AR

{8F 4 BEHRRIIME L DERT, =X W RERBIERET

NEF * BEAHIMEERIVGUEARERRMBNMLE, ERSERRIMCHIME, ZIOi
RIFICHIMEE, BRIEEEMN IS S EZMERITR. AARIFCHMERIRTINERL
Net- 73k, AR Net-* SYICECATAERARCHIMG, KL rILUER MLEZEARIRRT RARIE
HIRE DI — TR,

NOTE
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Instead of adding netclass patterns in the Schematic Setup dialog, you can directly create netclass patterns
from the schematic canvas. Right click a net and select Assign Netclass... to bring up the Add Netclass
Assignment dialog. The netclass 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.

& Add Netclass Assignment
Pattern: [LED2 Net class: Power (v ]

Currently matching nets:
/LED2

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

TEREERUER ST EREE

ERETERNNIMELDERIETTE, FLERILA MEERAR X 5E UERARNDEARIEEPHIME, M
BRPPHERZEIRERLRE, REFREUEFRHLINDE.

AETENERD, —TRRERARHRARLS 50R EENDEES.
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S D
e
PC—-DBO

PC—AEN o

MELEITIARTEE AM TEEZH QA4 TR, MEEIFARBRT FEERARMBME N, THEBFITE,
RIEFRARTHY L FRRAVME, SRR REMIMSHEDI T —TRRE, ~MKE FRIBH TR ERLEE
T HIZIZR.

MR—THIMRARFRMIMB—T 2% L, 24 ERPTERAEEDEEIEENMSLE,

[ ] [ ) *Directive Label Properties
Fields
Name Value _Show:Show Name: H Align :VAIign: Italic | Bold
Net Class [Power | Center Center
+ ™ 4 w
Shape Formatting
o Dot Orientation: § ' & o |o
Circle
Diamond Pin length: 2.54 mm Color:l:l
Rectangle
BR 7 MEXMIMLEE, (RIFAIIEMRRRNEMEPHEMIRFIER (K. B, EFREER) . A, 5IBHCE 7 8
1=

R MBI AME DML, HERERERRM—T MEE FKR.

NR—TREFEE AP T M TARERIMLELE, ERCIHRE— T, ERLHMKEDERMA L TEFEIND
o : (IR—TMLESMLEENDEAETE, FEEE—TERCHMSBEDE, BLIHERERACHIMSEEDE,
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You can show or hide netclass directives in the schematic using the View - Show Netclass Directives
option.

EENR
X%, ERAEGILERIBIRZES, BT NEN, SRR Y E R SE,

TEHMERR TS IMSERAREN, TERTEFE&NXZE ("COMMUNICATION DSP") ,

I_____________________________'I
' |
! VCC |
' |
' [
| COMMUNICATION DSP |
| |
[ ;:-—:j [
| i |
' |
! |
|

| DSPBRWD |
' |
| R38 i
| DSPAD L70 u
o J

Text and text boxes

Two kinds of text can be added to schematics, which are referred to as text ( T ) and text boxes (ED. 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.

XA AR BE S TYANEARFIEIRETRE, XANEE A LUG AR TLOER X ANEIME, FHEEIINHIE
TUEIN, FREMNAERERIARIFA, B, K0\ BRENRUE, LA, UREENVKFSLR, XAELSZR
KERER, BENTFED, UREEBUENERT,

NOTE ROAXAX NI RIEEIREPRIRE, BUAAERIEETPIRE,

40



= # Text Box Properties oo X

Text:

. Syntax help
| | Exclude from simulation
Font: Default Font ~ | B |/ | = = |E = = HI' - ‘
Text size: | 50 mils  Color: I:l
[v| Border Background fill
Width: 0 mils  Color: I:I Fill color: I:I
Style: Default N
Link: W
& Cancel " DK

NAFNARERT OB E AR MR §E82 {Ehig A — T BB A —THEEE, $#EEERIMUE— TR (A
file:// WHXEIER, BERMEERE) , BB R —TMWIE (£ http:// 5 https://, BERERPIURL) , HE
MBIE—RIBEI&ITHPRA—TE (FA # GRE ) , XEhAEREEEFMERN TR EBMEE,
=27, 8

NANMXAEZIFEEX R, @ XANEMEEESR K THAER, BRT KiCad A, (RIFAILUFERZR
FTE(REB N _ERHYESR] TTF &,

RAPFEARSERATEF, NRZIEEAH—SRBREMEFARRITTEN LT, NEHE

NOTE e RRMSIE, T IR AMEEANE, 1560 KiCad 24k,

Text markup
NARKEZR EAR, T, Mt TR EEMHRMSFRIE.

TheE RiCEE “ZR

EHR textA{superscript} textsuperscript

TR text_{subscript} B o

X% ~{text} text

[[RIEE -RE - XA -TE,  ${variable} variable_value

LE]

(XA -BE, REFE] ${refdes:field} field_value of symbol refdes
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NOTE TEVNE FEERE PEXT AU FER, T8 —Y ABRANAZE,

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.

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

43, BENEN (R4 BEWRLE) AMESTER () WBMEWEERHTEE, B, BEFEAEIFZEA
BUREBF R EH RFRECERL.

::!; b4 Rect Properties v A X
Border Filled shape
Width: mm  Color: Fill color:
Style: Nefault b

Set border width to O to use schematic’s defoult line width.
Clear colors to use Schematic Editor colors.

&) Cancel « 0K

SRR ZEIRE R 0, MEARBERBNALSE, 124507 <schematic-setup,[RIEEZE>> FEE, RELAE
BEEtH A AR ERE, BREAFIERYNASNSERaSTINERAE, XA RIFZE PERE,
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5241, BERNEKBEMERNLHIERIZE (0E, 455, IEEAE) , TAAN T BRIk
aE (j:_,ja/_,and j&)o shift +| space | {EIREIIRIXLAET,

5 PCB#L—i%, /] RIEREIRERETR,
UEE&R

U E BRI AGEE B ZHERMBREE R, REEFHWEGRAILEBNNAER. BIETEERIFIREMENLY
B, ARSI EREER AIRE,

it B i SCATIEE
SAERNRIMEALED REXATEYRYE WHEE (TR - REXANERRLE.. ) #TitERE. 218
AILUERS LA A LA S RIE
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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 — w Fill color:

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

" Apply © Cancel " 0K

SEEINEER

SEE R ERS T 1ZTERAEREBFELATNNR, NIRSEEFTE, ASEEARERRE.

iRER T T RIRH A REEECENIMTENSR, NUWREEAHEEEBIEXTRENTRERNR (FET
RERNERTRELRNNR, fll, &5 FRIRSNEATESE, FRETFENSLRIENBIMERE) -

MRARERATIRESE, WHESFMECTENMIFAERR, WNTFEAEXAMENTIESE, IHELRT : ~ CRESHEN
EEFR, IEXFER, ? CEERET FR/.

BBINHE FEEERRS. RERERITATR,



BRRBAISTHE HFEEBEENSHASHPHTR, BERERSE ID HEEEEEEUSHASHNTR, *&
TRPFTSEE HEREERE (RIFHIFRIR) FIRSHHFR,

T PRI T8 RE M ERSLAIRE,
N SBIEERRIME 5k LATEE,

Al 4wB IR
A I EE R S ot e R MR BT (A,

THIPRMXAERIUFIRE S --REAE-- DURBIEE, SEEIMUREPRAEPREARERA—TE
b, EALUMHRRIE=T "REAE" RS, BERENTHETNEE  HETHNERKRTEAENMNRIEE
IRIEMLE K RIERIRNAE LA T Ko

ALUEEHIXARBIEE . XAXN XABA (A/L/E/T) o KFEEEWF. XAHS, 2 CBER
#UE) LU= fY AT,

ALYERHEFAISLEIEE | &8, SR (4. BENR%) . SE8. BEN BREE, URSLER
SRR N SRS,

[REEEIFREA=

mEEERTEIEIR ([ )) &80,

_-;!; * Page Settings oo X
Paper Drawing Sheet
olze: File: ‘ | -
A4 210x287mm 4
Orientation: Title Block
Landscape ™ Mumber of sheets: 1 Sheet number: 1

Issue Date: | 2022-02-22 <e< 02/22/2022 | w Export to other sheets
gr
I Revision: 1 Export to other sheets
fidthn
Title: EXAMPLE Export to other sheets
Export to other sheets
Company: KICAD Export to other sheets
Preview Comment1: | Comment 1 Export to other sheets
Comment2: | Comment 2 Export to other sheets
Comment3: | Comment 3 Export to other sheets
Commentd: | Comment 4 Export to other sheets
Comment5: | Comment 5 Export to other sheets
Commenté: | Comment & Export to other sheets
; - = Comment7: | Comment 7 Export to other sheets
Comment8: | Comment 8 Export to other sheets
Comment9: | Comment9 Export to other sheets
@ Cancel + OK
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AIBURBREAZ RS TFER, DREKAKNISR. MNRARTFEEFRT SHBIHMRBED A, MWiZFR
ERTERIEE TIRAREU =R, MAMUNEHRIREE L,

{REILAFE R B SHAS SIS AR RE N SKIEMEABH, BREEPNRIEARBNEH,

HRIIE R — T RIEEENR S,

Comment 4
Comment 3
Comment 2
Comment 1

KICAD
Sheet: /
File: title_block_example.kicad_sch U
Title: EXAMPLE
Size: AL | Date: 2022-02-22 Rev: 1
KiCad E.D.A. kicad (6.0.1) Id: 1/1
4 | 5 [ ]

[RIBEDRS (TIEX/Y) REHEH, HWAUAE &8 - SNEREERS... FihkE,

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 " 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
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USB4D— F-CUSBAD= )
USBLD+

USB5D— g? USB5D—
USB5D+ USB5D+

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 ( s ; also available in the right-
click context menu). This works on symbols, labels, and graphical items. 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.

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.

FREERE
RIEEREG R &EYLerERIERNEIREED, Flil, REERETOTSKTVCIED, BESMNES. MW
KRR ENFIBEE AT EIRE

THUER MA—THESARE... KEMEBNESAREEIRE, ZIATEEE-—THNERFERTEREES
ABNRE (HBIVEED], FERBIMENR, BRI, S EERENINE),
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REEERET

-.f.’? # Schematic Setup oA K
~  General Annotations Inter-sheet References
m Symbol unit notation: | A v Show inter-sheet references
Field Name Templates . - :
BOM Presets Text
~ Electrical Rules Default text size: 50 mils = dard (1,2
Violation Severity : Abbreviated
Overbar offset ratio: 123 %
Pin Conflicts Map
~  Project Label offset ratio: 30 T
Net Classes Suff
Bus Alias Definitions Global label margin ratio: | 30 g

Text Variables Dashed Lines

Symbols
Dash length: | 12
Default line width: | 6 mils
Gap length: | 3
Pin symbol size: 25 mils
Dosh ond dot lengths ore ratios of the line width.
Connections
Operating-point Overlay
Junction dot size: | Default v
Significant digits (voltages): | 3 - +
Connection grid: | 50 mils
Range (voltages): Auto v
Significant digits (currents): | 3 - 4+
Range (currents): Auto ~
I Import Settings from Another Project... ® Cancel + DK

BIVEERSERS. XA, 7%, BERNSENNINRE,

ABBERRTE REZRIMNSNE TRTEREUSFHEIASARN. MABERT, 8TETNARFERMEE
RENRSNMSE, AIIRS U1 NEZTEITA V1B, BXAMUENR, FILUERBFAEFE, HERMUER
SHNSMBETARMRART BERSFHORT (.0 - _ %FX) .

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

MRFTSABEIOALEE, RIALRE REEX TRSERMROALEE, BIBRTEX SERATSs IHERETRE,
PIENEIES I _ERSIE,

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 results are displayed on the
schematic canvas. The significant digits settings control the number of significant digits printed on voltage
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and current overlays. The range settings control the units used to display voltage and current
measurements.

SREES A ERANEA HES A NER, ERERFEZONIINRIIR, EHEIREEPHERRINEBITE
HIMAHIE, BRMEITIEHS A R LRTNEE ST SEIBIIRP, R 518 HE R E R B IBSIRIE
RNETSE—THIRE TN, BIRN BR FRETESIRAERNTEF. & N ENTIEES | REGIH,
DRARMT [ & 1 BIBIRNEER,

—CLOCK—RB6 > [2.3]

RNV D I, RREKE FRBASHKE, m ERIKE EHBIA SR ERIEE, BirsSHER
RKEZERNTFLERN : BRKER 2 WRRLENHE,

FRBTMER

-.g'? * Schematic Setup v X

~ General Project field name templates:

Formatting Name Visible URL

Field Name Templates Manufacturer

BOM Presets

~  Electrical Rules

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

Text Variables

+ W

leset to Defaults | Import Settings from Another Project... © Cancel v 0K

FREIMERZENRSFER, ENRNAREETHAERS, SREEFNE TRSEHERERNSTEXH
FUAFER NEMFERE, XAIRERAM, AINHISETASHFE.

BRFERAILUR B AR NSRRI, HEILIRE S URL 7R,
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HERIEEREPEXNFRBVMERUCERA T LRINE, FERAETMEREAIMUERFIREREX,
TTENL ERIBRIFTEIINE.

BOM presets

_.;!; 4 Schematic Setup

>~ General Bill of Materials Presets:

Formatting Name

lall fields

Field Name Templates

BOM Presets

~ Electrical Rules

Violation Severity
Pin Conflicts Map
~  Project
MNet Classes
Bus Alias Definitions —

[ ]
Text Variables

Bill of Materials Formatting Presets:

Name

Ll Import Settings from Another Project... ® Cancel

EERTELRN

« 0K

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

are listed and can be deleted here.

ERC S BRI S -zRiRe
A EE ERET LR B RS A ERCOHBIRE h IR, SRR,
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-?:‘ £ Schematic Setup v oA X

Vv General Connections
Formatting ) — )
) Pin not connected: (®) Error Warning Ignore
Field Mame Templates
. . . £ .
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 symbol: (®) Error Warning Ignore
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 | BRI ST HECEIE AN, DURIEIE EE A5 | BVE BRI E SHBSEM. figl, FABRT,
L5 IBhERR AT NS~ £ iR,

_?; - 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

XLEEMRTE [ERC - BEEB, ERC BT hEFIEMANIRE,
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PREEE

__J; o+ Schematic Setup oA X
v General Netclasses:
Formatting
) Name Wire Thickness Bus Thickness Color Line Style
Field Name Templates
BOM Presets Default 6 mils 12 mils —nlid
~ Electrical Rules S
Violation Severity
Pin Conflicts Map + [ ] Set color to transparent to use KiCod defoult color
~  Project
Net Classes Netclass assignments:
Bus Alias Definitions Pattern Net Class Mets matching 'GND*":
Text Variables +3.3V Power GND
cox
+ w
® Cancel + 0K

Reset to Defaults | | Import Settings from Another Project...

IBIMERIMLEE, FHERETUIREDELAMEE, HHERPEEMELEFRATFE LERIE

PRLRSE EARSDIFEE
4R - 1RIRRT, FIBEARARTITN [AR% - B, MERE] NERDES

EXEE BT, mALGERAEE [N -
EASRILE 7 FoLa R E PRI LR 2L,

EFRIMIME LD ML EET PEEIEMRIRRE,
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BERRIBHIE X

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

Formatting Alias Met / 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 ARATELIZ2LFE, XRBEPESENEM. BXBEIBNESER, EF2H (243
B, BB,
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-:!? * 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, WRHENAEZHRER SN 2.0, WIS ${VERSION} KT AN
KEGENEH, TEALRSFERAEMNANEE, AIf0, TELUYERSXA Version: ${VERSION} BIE—TX
AR, BISHESHRS Version: 1.0,

NAZEMAILE EERIERERE, XATERMETEN | AREERESTEENTETHEBREERTH
AIH, RN

EE—ENBERANALE,

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.
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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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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

el

2

o s 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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BRIRE
)

 KiCad #, ZKFIREIRIMEREREN : B—TIREFEEE, HtE/FARREERNA—TFFREENFRIEE
WEBE, NRFERE, REEFILEZRESE—TEREMNTR,

T
Q]
5

FAMNSRIEELTIRERIRT, IMREREENA R, BOESLH,

SIZEXRREEEMRRIEETF M, HIEREIE—TFRIER, RAEEFREEPLHRE, HEREE 6@
TTRENBESER, PILUEREXE IINIRES B FRIEEMRFZENMEEILER, ALERERIRERERH
FHER MBI EE,

ERITHRNRER
ITRILIR R REEE" T8 (s tER, sUmaTRE N Basd) maittmn—"2R2E, BHsT

8, REEEHMLREMR, SHFREERNSHELANATA, EFFREERSHCEBREBXA, MR TELRM
HIER5 (Rl

Untitled Sheet

File: untitled.kicad_sch

REERMEHEENHIR, FRTEAREERIWINA .

-?:‘ 2 Sheet Properties O
Fields
Name Value Show ShowMame HAlign VAlign Italic Bold

-nnn

Sheetfile xilinx.kicad_sch

Left Top
+ T4 (]
Style
Border width: | 0 mm Border color: Background fill:
Page number: | 2
Hierarchical path: kit-dev-coldfire-xilinx_5213/xilinx ® Cancel v OK
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Sheetname RIBEZIMWNNEHR—H, BACHEBFFREEREAMENEBEMERBIF, HlH, EREE
sheet1 PEBEBEIFE net1 HIMLIGER /sheetl1/net1 HEBEMLRETN, REERZNEHEBAXEEFBRR
HNAREMSEAREE, SEREERIRAEX S

Sheetfile [RIZE S HEEIFRIRFMNFMIFIEE S+, RIZEXARISRZEAIUSENHENH, BEREEN
FREENMHREFEIERRTR, FHEAENEE, SHETIRENBIE,

BT e TEENRIEEEEARNX AR, —TREEXAIUE-TIERERZR ;| RIEERLHIHIREEEE
RERRHESEANE—R, (ERSEBIRRIEARIEERS RREE LA H,

FREBENAAMUAEZ TIERERE, URATETEENRITER, A, WEEAIBEER

NOTE g et EAN TS RS E i TR, R,

FRIEEN T X 2R A ER, DB ERAREERARNEXSMP, REERERXSMESRI TS HHR
RO

EEVTERENAR, LREE RERAMRERNORERE, AREE N BRIRF 55188 E KRR FA
BRHEE, IRSEREHNE, MESET—THETNGR, FMERAHETZEFOAME,

REENXFHEREEX TR, AIUD5IEA 4 M § LHEAMARER. EHERE(IM B RAE, FLUERERE
B EERITEFE, FEAMER AT E MERNEBREMERFERRIAE T,

BLERE—TIIEMAHER ¢ RER, IFELARPEIIEAFERE BYE..., FILEERARI TERTRMEEE,

[REBE X (8 S s
ITAILEIT R FEEMENE, SUAHENEH G SRS, MQREEEA— TR TR,

EIERATBIEETN § &, RECFREENEERSRE6E, AERE BTREE, RERREE,
{RETIAFS wap RERKE T — TRIEE, WA 4 RHEpE L —TREE,

A9, (FMEALETRRENSHBREHNTAREE, BIFRREGNSHSE, EatmaTIae rn [ ®
. BRENSMBSEFERBIDL, @ NE TREERE RO TERTH—TRE, REREENETH
Pl R AR B L TR,

O s | U Tt

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

modul (page 8)
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[RERE i 8] MO EE S 82
IR
B (a0 SR BRI TS HTI0, 7E KiCad h, /LRI, SFHEERRIGEETE,

o FEEME RARTHRIEERNSBEN. Ait, BEERERTARREE R BIEE, BERERRINGER
A RER,

o RGETFRENREERTEY, TLERTFREE, SRHREDIUEA [A) BRI,

o BULIRE EEIRXREERPERREES B, BEXOIRIHKER R SENERRIEES SRS AR FRIEE
MFRIEE 2 BHHEE ; RAILIEEXRRIEES IHERERFEES FRIEEREO, BEXR{CIRERILMER Ad-
BRI,

NOTE MRAER—THREEDIE, TieirEEEE, BERERARMEIRSEHER,

NOTE PR EERE B A MEA N R ER/IRE, AN ILIEREIRIEE EREM PHHEM TS,

BERIREEES B
EFREENNBRRGER, TNERQREEANNTRIZESNS HRICEN BRI, K5, AL

S4. MERSLSERFIZEES HHTER. FREERSHHERRIEES S FREZERERRER bR EE
i&o

NOTE AREENER RS ABNNERIRIEES B, I FREBESREXERIRE,

muxdata
X_DATA
0 X_DIN o
o LR X_CLK TVR[0..7] Of—mraay
X_DONE VGO 7
o J=nenc—{OX_DONE TVG[0..7] S—rustn=s
2 X_PROG— TVB[0..7] ©
e IR ERs—D CLKCDA VRAM[D..31] o—RAM[Q..31]
+ELRCAD B i kcaD
DOJ0..31] 4y ppc[o..31]
—WRITE ToaM [ ACCES RAN-
- - DATA WR
ACQLON Lo o
~2MNE=OUT_b csvne-out
U= oo
CLAMP

File: muxdata.kicad_sch

NFFRERTNS—TRRCFE, PIMEEREEN TR0 AG w, RERGEREENEA, SIHRH
BRIGFESARBERERAN, F—T5RRTERNERAE BN L, AR RERREA
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BRAHEAMTS, BAREZIENSESARZHNERFEEES B, BRREESNERURERENFRIEEH
SA. BXRREES | A iEE rERIEE AR AR R it E SARRREES B RS A,

(MR A IR E U E 5 | R EAE P RAE DU E 5 IR, BN EFRIRE TS B, LR TUHS [BIFERR
Eg e, REATREETIES IBFHER BE... RITFX TIHEE,

-.c!? b 4 Sheet Pin Properties v oA X
Name:| RDCDA ‘ -
Syntax help
Shape Formatting
(®) Input Font: Default Font v | B |/ |
Output
o , Text size: | 60 mils Color:
Bidirectional
Tri-state
Passive
& Cancel " OK

[REBEI DA IR B8 AT E XCAMERSRiE, AN FRIBEINERCIRERN TRFIRFIER, RIEETES|H
KRN S F FRIEE AN B E R CAREARICES, PRARNSROTE S BRI FMEOREE, PREE Ao e,

R KR E TES IR, (ERERSMR. EALMWEERBA. HiL. W@, =5HLR. 5IH*F
A EXIN FERE AR RRIASRIE) Rl #ERE.

BBt 36l
BRAGEHFILUIAA LT 28R —T |
o ME: SHEREEREEW,

o ER —REEHSRE,

o RYL: MBMNEXREMN—TFRA, EFREENERXREEEZEER, RYNEREMAILARERT
—MIEREREANIRITo

BMEREMRVEAIEREAN | REEMIEREERTRITHERX.

EERENEREGH

—TERENEREMHIFFZ KiCad 22K video HETR LR, RREEISCTHSNFRIER, ST FRIEEH
BREXMCRENRIEEDIES B, SFRIEESKRFRERELER, TAREPA T FRIEENTIER,
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pol-ntsc.sch

Do[o. t PC_D[0.T] WVR[O..7] TWR[&..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]
= L+ CASD—
Zaeo——1+CAGL-
Do AS—
R"'Sc': [ 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

8/ 2NEREN

SRNEREN BRIER—TEXBEXRENNAIT. RREESERTFREENER, Bl ERR—TRE
B34 (ampli_ht.kicad_sch ), XFEFHTHEIETR—THRAZEBEBIA TELR, REXMTIREE AR
BER—TX#4%, EREBEMNZFNEHE—M (ampli_ht_vertical ] ampli_ht_horizontal ) , A& TFRIE
BN, RT{USH, HRBEEHEERN, misth2E—1,

XTIEASSREERERS HhER, REEENFRIEE BN EZRRAE RS HITHNERER, MRt
RE, EREXRENPHRERAIUSERIEEEXE BIFEEE,
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PWR_FLAG

+12V
1 12Vext i“;"” <1> . i

z B D1
S 2 tl 2
l I 47uF 720V
ampli_ht_vertical ampli_ht_horizontal
File: ampli_ht.kicad_sch File: ampli_ht.kicad_sch

R LEREM

flat_hierarchy ERIER—TRFECEREMNGIT, RFEEEISHTARNFREERERS, REBEEXL
FIEES |, X TIEPR, RREERTANFREENZBEAER, FRIEERZFHREEFPIMMDIE
o

NOTE X 27E KiCad Hel@E% TREBEINRE RS E.

pic_programmer sockets

File: pic_programmer.kicad_sch File: pic_sockets.kicad_sch
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BREREE

BHTR

ERTRAEREBEEPERNA, STFEMUS. 5IHIB fSFRANERXA, HizT B3 —TEERSCRR, BEfh
SRBAHEHERZCERINA, ERTNEBTERE LM ,@) BHEHiZI R,

G » Find v oA X
Search fDr:‘ | | R Eind
Match case Words Wildcards
Closa

Search pin names and numbers
Search hidden fields
Search the current sheet only

Search the current selection only

ERTIER/ITER:
RDKINE : EREREEWN KNG,

S@A: HEE, ERYRSREEDSENETITELE, LRGEN, NRERIRREED—TRANXE
AN—E55), IEFRITITAL,

FEECRY: Mk IR, BE/TAIUTHERIEGNER, ? EEREMETESR, m * NEREAHENZR, BIE, N4
WERIXTIEINRY, AREIERPEED : #55 abc* JYPUEIZRTER abed, B3R abc A&,

1255 IR VAIRS « ERERESN AT IHBTRES.

BRRERTR . EREREERNATUNFR, IRENISREIRSTER,

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—TERNEH®RIE, AJLMEIMERT R /Y %B BAHRCE, X TIERIFRSERTIEMER, EXrLUA
RNRIMISAES TR B 2 BRECECHI S Ao
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-;!E' b 4 Find and Replace e W

Search for: ‘ | o Eind

Replace with:

Match case Words

Search pin names and numbers

Search hidden fields Close
Search the current sheet only

Search the current selection only

Replace matches in reference designators

Lt BHRAISTPRCEAR EINE, NRTSOERNA, USIHRIENR, &N, USYARZER,

Search panel

The search panel is a docked panel that lists information about symbols, text, and labels from the schematic.
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.

Search [x]
Q1

Symbols Text Labels

Reference ~ Value Footprint Page X Y Excl. sim Excl. BOM Excl. board DNP
C12 100nF Resistor_SMD:R_1206_3216Metric_Pad1.24x1.80mm_HandSolder 5 321.3100 mm 82.5500 mm

c13 100nF Resistor_SMD:R_1206_3216Metric_Pad1.24x1.80mm_HandSolder 5 339.0900 mm 82.5500 mm

c14 100nF Resistor_SMD:R_1206_3216Metric_Pad1.24x1.80mm_HandSolder 5 356.8700 mm 82.5500 mm

C156 100nF Resistor_SMD:R_1206_3216Metric_Pad1.24x1.80mm_HandSolder 5 384.8100 mm 224.7900 mm X
c16 100nF Resistor_SMD:R_1206_3216Metric_Pad1.24x1.80mm_HandSolder 5 260.3500 mm 237.4900 mm

c17 100nF Resistor_SMD:R_1206_3216Metric_Pad1.24x1.80mm_HandSolder 3 88.9000 mm 265.4300 mm

c18 100nF Resistor_SMD:R_1206_3216Metric_Pad1.24x1.80mm_HandSolder 3 97.7900 mm 265.4300 mm

c19 100nF Resistor_SMD:R_1206_3216Metric_Pad1.24x1.80mm_HandSolder 3 78.7400 mm 265.4300 mm

u1 24C16 Package_DIP:DIP-8_W7.62mm 2 146.05600 mm 242.5700 mm

u21 XC1736APD8 Package_DIP:DIP-8_W7.62mm 3 44.4500 mm 39.3700 mm

Items are filtered based on their properties: symbols are filtered by all non-hidden fields, text (text and
textboxes) by the text content, and labels by their netname. You can sort the filtered results in ascending or
descending order of the value in a particular column by clicking on that column header.

Filters support wildcards: * matches any characters, and ? matches any single character. You can also use
regular expressions, such as /symbol value/ .

The displayed information depends on the item type. Items list their name and/or value, page number, and
X/Y location in the sheet. Symbols also list their footprint and attributes (Exclude from Simulation, Exclude
from BOM, Exclude from Board, and Do Not Populate). Text and labels 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. Double-clicking an item in the search panel opens its properties
dialog.

Show or hide the search panel with View —. Show Search Panel or use the ctrl + 6 shortcut.
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PR R R

HREERESRT, BSNEAMUAEREESTRELIINUESRET. MEERERAUEREERIESRTEE,
ARG AR XRS5 PCB fmiEfRTERENMNMNERRE (WTXY) , BMEERETREN, S50
MG UREREBER, BUABERT, ZMEGRMIE, B "RIFIRE" WiEENEISERDHTRE,

MLBHIRER () BEILE

‘]ﬂ}

AET RGN TRETNERETMETR (1) BRETME, 50, &6
FERTIHT FHIFILE,

AIDUERERMESERIRE (RER - ) IEREEPHNZAXEEFRANEERETTERERMEZZME, =K
IMERT, esc MAILCARMEERET, BHNRFE, AT BN - FEEASER - KEER ASEEA

Net navigator

The net navigator is a docked panel that shows the location of every occurrence of a highlighted net in a
schematic.

Met Mavigator 2]
~ JQ5PL_CLK
o f
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 'Q5PI_SCLK'
Sheet 'xilinx' pin "Q5PL_SCLK'
~ filin
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 'QSPI_SCLK' at 1300.00 mils, 2600.00 mils
~  finout_user
Label 'QSPI_SCLK' at 7650.00 mils, 8750.00 mils
Hierarchical label 'QSPI_SCLE' at 12250.00 mils, 2500.00 mils
Symbol 'MCU_PORT201' pin '21'
Symbol 'PULUPENZ01' pin '1'

When you highlight a net in the schematic, every place where that net is shown in the schematic is listed in
the net navigator panel. All labels, symbol pins, and sheet pins connected to the net are listed. Each
occurrence is sorted under its schematic sheet. Clicking on an occurrence displays that item in the editing
canvas.

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

Show or hide the net navigator with View —. Show Net Navigator.
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MPCB LR EEM

KiCad 717 FIEEN] PCB R IEFHITRAZXERM, BIUVMFARRZERRIZIERM,

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

HRETIEREN A EREEA PCB PRNSBER— 1%, NRE WHE" WSE RN 52
BT BRETIENNRE LT, BLERERFESRTERET— TN LITSE PCB RIERPIEN
KRS SRERERER, R,

ESHMNEE

ESMNEE (ERC) TREERIFIZEPRERNER, MAREENSIH, REERNERFTS. FEpVHHSEM
IEEERE, FF, ERCHISASRIERNZNRENTERE, NERAESHEIIRS.

ERC R@5eEM, TR MArER#EIR, ETHLUENENTZE IHRIEMGRR, TRt FREeilRFe
BENZH T ENE, ERCHRESKHSEIEIETAERESE HEEAEREREERAX, IRFMSIRITALE
H, ERC HASIREERIIER.

ERC AILGEL B TRER T R ) HEAF S IB(T ERC IRARS N,

o ] Electrical Rules Checker

Violations (5) | Ignored Tests (0)

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

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

~ Error: Pin not connected
Symbol U1A Pin 2 [Input, Line]

~ Error: Input pin not driven by any Output pins
Symbol U1A Pin 2 [Input, Line]

~ Error: Input pin not driven by any Output pins
Symbol U1A Pin 1 [Input, Line]

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

HAIESNERBEE FMTR AREDRE, STESNTHNMCEZREREES, ERREEEXED.
SRREELET, HRALEHART. BERMENITAETHEER .

g
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NOTE £ ERC @O R —TiEM, MEPEEIRIEEPENAERT A,

EOBESHNHFEREIR. EENHBRIGEMHNE, SMHEEMENITREIAZ BN S EEMTIRPITE R,
s BBRIRIE S EBRFIREMIT A, BRI ERC BT T,

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

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

~ Error: Input pin not driven |
Symbol U1A Pin 2 [Input, Li
~ Error: Input pin not driven | Ignore all 'Pin not connected' violations

Symbol U1A Pin 1 [Input, Lil

Change severity to Warning for all 'Pin not connected' violations

Edit violation severities...

Show: Al Errors @ Warnings @ Exclusions Save...
Delete Marker Delete All Markers Close Run ERC
o BERHGEMTH: RERISEENTAH, BREWEMENTH,

o WTFEERE : Y- TEHEMXBMNESENER, WIBRRIHES, ISRWILELRNEENT .
RIEPTE : REFIEAERBENEMNTH, ZTIEMAETHIE BRI /7%, MAR M 5%,

{REAIUA #E - BERARIC BEFRATEIRIC, A B8 XEETHREE—EIFE (iR, BEEMEHR) -

iRt EIRZITHE, PERPIARBISHIENT A SHRICE,
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ERC fl-F

U1A
LS00

1
3
2

U1B
LS00

-
'*'f_

ELENEgES, 5=THR.

s MTHMLEERE—IE (AUMIeHEX).,
s B THAREER (KUMAEEL) . SREETIHEAERTHIR: 5IHXERE, MESTSIHEHES
ka5 | BEIIX R A 5 (B

EE—T ERC {FC AT EEHUES TR B riEMER,

b
..v 5
q 5
c Rule Chet =
'INs Q _"l'-|'|.|||l.|'|_|||:|||...|
2211 X273.05 ¥1.27 dx 273.05 dy 1.2
RS | IR R RS

ST ERIGIFRAR, TERIRS BI_E IR "t AR IRS [ BIR A/ 6 i R 5 (B3R s FUEHRERE N, REEIRE]
BT IEAIERRRIRS 4, XMIERA ErEEIE RN NEMRAHRIRC R DR TR R RENRT .
EXEERT, ERC ARENBUEMERTIMERYEHEIRS B, mS¥Ikin ARIRS | BISE R IR,
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VeC

=
—]
[
L
=
ULE
74500
|
=
[
|
GND

Electrical Rule Check Error
Input Power pin not driven by any Output Power pins

AT BRI TES, AILUSELIHIERMEERES] PWR_FLAG fF5 £, WITHIFAR. PWR_FLAG FSRILUTE power
RBEPEE, U, WALUHERRRA LS HIEERNZMLE ; PWR_FLAG RE—TEER—8BRHE L5 1IN

| |
o

VeC

14

VCC

ULE
74L500

GND

GND

Electrical Rule Check Error
Input Power pin not driven by any Output Power pins
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BIMGEENREE—T PWR_FLAG, RAHEEETHIELEERNEREL, BEEMs | HESEIRCHERE
Ao A, BRIEFEFR PWR_FLAG fi5, BN AIREERRSESBIREE,

RTERE BB RIFSHESER, H20 PWR_FLAG 344,

ERC BB
RIS B rhp R TR TR B LR ERC RIRE HEiR, BERZER,

;’; * Schematic Setup o X
Vv General Connections
Formatting —
Pin not connected: ) Error Warning Ignore
Field Name Templates -
BOM Presets Input pin not driven by any Output pins: (®) Error Warning lgnore
~ Electrical Rules Input Power pin not driven by any Output Power pins: (®) Error Warning Ignaore
Violation Severity A pin with ano connection” flag is connected: Error (®) Warning Ignore
Pin Conflicts Map Unconnected "no connection” flag: Error (O] Warning Ignore
~  Project .
i - I 3 i
Net Clacses Label not connected to anything: (&) Error : Warning lgnore
Bus Alias Definitions Global label not connected anywhere else in the schematic: Error (®) warning Ignore
Text Variables Wires not connected to anything: (®) Error Warning lgnore
Bus Entry needed: (®) Error Warning Ignore
Symbol pin or wire end off connection grid: Error ® Warning lgnore
Conflicts
Duplicate reference designators: (®) Error Warning Ignore
Units of same symbol have different values: (®) Error Warning lgnore
Different footprint assigned in another unit of the symbol: (®) Error Warning Ignore
Different net assigned to a shared pin in another unit of the symbol: (®) Error Warning lgnore
Duplicate sheet names within a given sheet: (®) Error Warning Ignore
Mismatch between hierarchical labels and sheet pins: (®) Error Warning lgnore
More than one name aiven to this bus or net: Error Warnina (®) Ianore
Reset to Defaults Import Settings from Another Project... & Cancel " OK

[FIEEREPRY 5 | BIFZRIRA EAR D IFRECEEEAMN, R LRSI SR E X BRI E SR SE
o B, FOAERT, S—THHEIHSA—THGLE BERN, SrEHiR.
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.

Schematic Setup

~  General Input Pin

Formatting | 5 o

tput
Field Mame Templates Input Pin Lt En
BOM Presets Bidirectional Pin
. Output Pin [ ] [

~ Electrical Rules Tri-State Pin

Violation Severity gidirectionalpin [l 0 W -

, . . Passive Pin
Pin Conflicts Map Tristaterin M A B B
Proi Free Pin
e rt:jecto passverin [ I B B |
et Classes Unspecified Pin
Bus Alias Definitions freePin @ @ @ B @ | r
e L. . Power Input Pin
Text Variables Unspecified Pin 44 & & & & B a I
N . Power Output Pin
Power Input Pin BE0 ALAB00 A0 |
. . Open Collector
Power Output Pin 2oL 0BDADBRO |
. N Open Emitter
Open Collector 0B OB A BB ABODB |
Open Emitter 0O A AaBDBEABROBNR

Reset Pin Conflicts Map to Defaults | | Import Settings from Another Project...

BILGEI RE AR PRI R AN, EHASMERPER: if. S #iR

ERC EFH

& Cancel v 0K

TRIIET KiCad HEMBSANNE THENRAESNTEEE., rETEEEEZIRER,

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

Description

All symbol pins must be connected to a net, unless
the pin has a no-connect flag or has electrical type
Unconnected.

All Input pins must be connected to an Output pin.

All Input Power pins must be connected to an
Output Power pin. A common cause of this
violation is described above.

Pins with no connection flags cannot be connected
to anything else.

No connection flags cannot be left unconnected.
They must be connected to a pin or label.

Global, hierarchical, and local labels must be
connected to a pin or another label.

Default Severity

Error

Error

Error

Warning

Warning

Error
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Violation

Global label not connected
anywhere else in the
schematic

Wires not connected to
anything

Bus Entry needed

Symbol pin or wire end off
grid

Duplicate reference
designators

Units of same symbol have
different values

Different footprint assigned
in another unit of the symbol

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

Duplicate sheet names within
a given sheet

Mismatch between
hierarchical labels and sheet
pins

More than one name given
given to this bus or net

Conflict between bus alias
definitions across schematic
sheets

74

Description

Global labels need at least two other pins on the
same net; otherwise they are not connecting
anything.

Wires must be connected to a 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.

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.

Two symbols cannot have the same reference
designator.

All units of a single symbol must have the same
value.

All units of a single symbol must have the same
footprint assigned.

Any pins that are shared between multiple units of
a symbol must have the same net connected across
all units.

All hierarchical sheets within a given sheet must
have unique names.

All hierarchical labels must have a corresponding
hierarchical sheet pin in the parent sheet, and all
hierarchical sheet pins must have a matching
hierarchical label in the child sheet.

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.

If the same bus alias name is used in multiple
sheets, the members of the alias must be the same
for each sheet.

Default Severity

Warning

Error

Error

Warning

Error

Error

Error

Error

Error

Error

Warning

Error



Violation

Buses are graphically
connected but share no bus
members

Invalid connection between
bus and net items

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

Conflicting netclass
assignments

Symbolis not annotated

Unresolved text variable

SPICE model issue

Labels are similar
(lower/upper case difference
only)

Library symbol issue

RESMBETZTEXKETT

RSHEREMENE T

RS BRMEREAS |

Description

Buses that are graphically connected must have
bus members in common.

Buses cannot be connected to net items such as
wires, labels referring to single nets, or sheet pins
referring to single nets. Labels and sheet pins can
only be connected to buses if they refer to buses
rather than individual signals.

Nets can only be connected to a bus with a bus
entry if they are a member of the bus.

Only one netclass can be assigned to a net.

Symbols must be annotated with a unique
reference designator.

Text variables ( ${variable_name} ) must be
defined in Schematic Setup before they can be
used.

SPICE models must not have syntax errors or other
problems.

If 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.

Several symbol library issues are checked:
s BTRSHRSEERISE FERH

o REEPNETRSEHFETENSESR

- REEPHE TS5 ENRTS EFRIEIAMETE
ASEREETRENETAEZS TRSFHNEN R
BEFRETHASR S EXSTEN N,

ZB TS PRS2 N REERIEEF,
ZETMNSHEBTHEAS I BISEHRNE, FRELXE

BWAB IHASHRERIEMARA, MEFER ALK
BITHE RN AN E T RIEE T,

Default Severity

Error

Error

Warning

Error

Error

Error

Ignore

Warning

g
o

g
ifis

g
ik
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Violation Description Default Severity

RSP ERENENRRAAS —TZREITASHERBBERTRIREASIBIBIETT, iR
il I £ B R A B | BN A SR E B E AR, AT
BERE A5 | B 8 ER N R R E R,

5| Bz 8] R 28 ) /L 5| B FER AT & 5 | B 2R E RS R PRI 1%
=38

ERC H&3 4

AILGEIT R ERC WHEAERH GRT7... IWHRERARTE ERC R4, ERCIREXMAHT BRA
H—T ERC #REAHIGIF

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 UTA [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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pa) AL

fEXf PCB #1142 A, BEAE—THEERAERBR ERTAHEREE, HEEX TYETAENRER EHh
LR BIRYTIE RS

BURSMARTHE, EWESHSRY, BSMIEINE, FURPEBEESENNE,
KiCad $2{2 7 /U ECESM755% -
. RISE4
o KBBMIIFIE
o RIETHEE
. EREFSHRN

s HERNEIR

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

FREXRFEECEIBIZZAHHFHTREE, X TEEHZXEXRMNESR, EE N PCB Editor
manual,

TS BRI ERE

FEH 1% FRAUBEERNSHEIEEORRwE.,

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 FRRNIEE

MBI ES TRSHNEERL, MSFRERAMARAE—THAEENRERTHRERNSHNEN. XEEET YR
EETASH #3E FERDEHR,

MEFREAET TR - WEASTFR.., NEEMHRIER 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, BENXTRENSEESET,

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 =

Item
7 AMpITIEY_VIOED

» Analog

> Analog_ADC
> Analog_DAC

> Analog_Switch
~ Audio

AD1855
AD1855
ADAU1978xBCP
ADAUTI79xBCP
AK5392VS
AK5393V5

Pover lapn
Ravar laprt

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.comimedia‘en/technical-document

Place repeated copies ~| Place all units & Cancel « OK

79



ASAUEHEKTIRS, EEREHRESE5RNS—EER, IRMEENRISEX THRTIESR, BLAERE
ENEFUN G NEETS %Aﬁh%m&ﬂﬁﬂ R MAIER, EENHRNETAERSKERS, SRISERINIEIREES
B, SRR S,

PRIEMEIEE, BUNHRERAZHRERR TRRER, T—TRERE XTI "HER

NOTE  sgoew o i se” By, SOMNEIETEERE,

ATFHRTRSBNESER, BERATSHER .

RARESET R EEHE

HEDE T EAHMNYREEPHIRTS SEIH BB AR ARIFEERXEER, SRETHEIIRTIR. HEEE
M3DITHREEE, MUBRGERNERSE TITHBRRER,

T RAIUFHNTET QIBEFRA (equ XF) BIDEIEMENNHER, FEXXARNE TTHSERERERR
HERHIER,

S TR - HEHE.. KE[zIs, i%,.\\EIﬁEBIEEJ:B’\J::%m
ENECgay s M=T A

TEHNERERTHRDEIBRHNEEO

55 Ed Assign Footprints v oA X

File Edit Preferences Help

A B - % Y% | FootprintFilters

Foatprint Libraries Symbol : Footprint Assignments Filtered Foatprints

Connector_Samtec_HLE_SMD 55 D17 - USB : LED_SMD:Duo_LED_1.6x@.8_Kingbright APHB16@ELZGKSURK Diode_SMD:D_8201 @6@83Metric

Connector_Samtec_HLE_THT 56 Dig - USB : LED_SMD:Duo_LED_1.6x@.8_Kingbright_APHB1608LZGKSURK 2 Diode_SMD:D_0201_0603Metric_Pad@.64x0.40mm_HandSolder
Connector_SATA_SAS 57 D19 - USB : LED_SMD:Duo_LED_1.6x@.8_Kingbright APHE16@BLZGKSURE| 3 Diode SMD:D_@482_10@5Metric

Connector_Stocko 58 D20 - USB : LED_SMD:Duo_LED_1.6x@.8_Kingbright_APHB1608LZGKSURK 4 Diode_SMD:D_0402_1005Metric_Pad@.77x0.64mm_HandSolder
Connector_TE-Connectivity 59 p21 - USB : LED_SMD:Duo_LED_1.6x0.8_Kingbright_APHB16@8LZGKSURE| 5 Diode_SMD:D_B6@3_1608Metric

Connector_USB 60 D22 - TVS : Diode_SMD:1006_C 6 Diode_SMD:D_0603_1608Metric_Padl.85x0.95mm_HandSolder
Connector_Wago 61 D23 - TVS : Diode_SMD:1@06_C 7 Diode_SMD:D_@805_2012Metric

Connector_Wire 62 D24 - 5V @ Diode_SMD:1006_C 8 Diode_SMD:D_0805_2012Metric_Padl.15x1.40mm_HandSolder
Connector_Wuerth 63 D25 - 5V : Diode_SMD:10@86_C 9 Diode_SMD:D_@1005_p4@2MetTic

Converter_ACDC 64 H1 - Strap : MountingHole:Plain_Hole_3mm 10 Diode_SMD:D_01005_0402Metric_Pad®.57x0.30mm_HandSolder
Converter_DCDC 65 11 - HOST : Connector_USB:USB_A_PCB_traces_small 11 Diode_SMD:D_1206_3216Metric

Crystal 66 J2 - USB1 : Connector_JST:JST_SH_SM@4B-SRSS-TB_1x@4-1MP_P1.08mn 12 Diode_SMD:D_1206_3216Metric_Padl.42x1.75mm_HandSolder
67 33 - USBZ : Connector_JST:JST_SH_SM@4B-SRSS-TB_1x04-1MP_P1.00mn 13 Diode_ SMD:D_1218_3225Metric

Diode_THT 68 J4 - USB3 : Connector_JST:JST_SH_SM@4B-SRSS-TB_1x@4-1MP_P1.0@mn 14 Diode_SMD:D_121@0_3225Metric_Padl.42x2.65mm_HandSolder
Display 69 15 - USB4 : Connector_JST:JST_SH_SM@4B-SRSS-TB_1x@4-1MP_P1.0@mn | 15 Diode_SMD:D_1812_4532Metric

Display_7Segment 70 16 - USBS : Connector_JST:JST_SH_SM@4B-SRSS-TB_1x@4-1MP_P1.0@mn 16 Diode_SMD:D_1812_4532Metric_Padl.3@x3.40mm_HandSolder
Display_gkeeth 71 17 - USBE : Connector_JST:JST_SH_SM@4B-SRSS-TB_1x@4-1MP_P1.0@mn | 17 Diode_SMD:D_2010_5025Metric

Ferrite_THT 72 J8 - USB7 : Connector_JST:JST_SH_SM@4B-SRSS-TB_1x@4-1MP_P1.0@mn 18 Diode_SMD:D_2010_5025Metric_Padl.52x2.65mm_HandSolder
Fiducial 73 Jg - EXTGND : SH_Solder_Pads:1P-1.5x1.5 19 Diode_SMD:D_2114_3652Metric

Filter 74 JP1 - EXTPWR : Connector_PinHeader_2.54mm:PinHeader_1x@2_P2.54mm_\ 2@ Diode_SMD:D_2114_3652Metric_Padl.85x3.75mm_HandSolder
Fuse 75 LOGO1 - Logo : 21 Diode_SMD:D_2512_6332Metric

Heatsink 76 LoGgo2 - Logo : 22 Diode_SMD:D_2512_6332Metric_Padl.52x3.35mm_HandSolder
Heatsink_gkeeth 77 LOGO3 - Logo : 23 Diode_SMD:D_3220_8050Metric

Filtered by Keywords (TO-??7?¥, *_Diode_*, *SingleDiode*, D_*), Pin Count (2), Library (Diode_SMD): 62
Description: Diode SMD 0201 (0603 Metric), square (rectangular) end terminal, IPC_7351 nominal, (Body size source: https://www.vishay.com/docs/20052/crewd201e3.pdf), generated with kicad-footprint-generator; Keywords: diode
Library location: /home/graham/kicad/libraries/footprints/kicad-footprints/Diode_SMD.pretty

Apply, Save Schematic & Continue © Cancel 0K

* EOMBEHREE T 52T IEEXK R AERENSIR,

s HEERISREEPHIRTSIIR,

* HIMEREE T MITIRHEEEMFR R AEESIR,

o EEMBESER T A THEEIIRITIERS, HITH T ERALERPEENEEIER.

EM T ERISU T
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Y LRI R R R B R RIEE T,

mEERN I EHEER,

|11
[+ ]
(i

AERNREERPEREENHE,

EERBHEXKNAI—T/RS,

EET—TREHRXBKNNS,

HUH L RMIYR4E,

BEMRE—RYRE,

EREFH AT E o KB

M BR A RS D B

& QO ¥ T bk

W PTERTS P E XHHERT IR HRRIT IR EIIR.

”

BRAMER SIS | BT IR EIIR,

I E M B T R ST,

TRIH THEDETIRREDS

AAaE BCELAIERSANNEE,. NRYFIBENERE—TER, WHRAE—T
3J./Tab [ =

BEFSR  BOEURIERAMMER. WRIFBENEE-—TER, NWERIRE—T
Bt

BLEEk  ERSEIMESNIRFHEI—TINE,
BETEX ERYEEENIRPET-THE,

Page Up ERLEIPTENE R - BITNmE,

Page EERHAIFMEI B[ T —8IINmE,
Down

Home EEYENEENFIRFANSE—THE,
End EEYHIMESRNRE—TIE,

f5H "HERNMEIR" Fahnis "HER"

BFIN—THES-TRAXREKER, BAETA (FE) BRFERE—Trf. AEEHER (A) EshitE—
THER, WNERRHRIRM. SESROERAETEHNTE, T —TRENEHERNITHHEIERE.

NOTE MREAFRDMATRERD, REIRKTRENESIERANA.
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LPRBRTTHEAIERRN, RE OK RHRFEFDRFRHETIE, HE, RE BH, BFHFEFNRE, XERE N
R, REREEHAE REFNRE MAORETE,

ik "R SE
BT AT AR B B TSR ER R, LRI I TR T 249 = TR — TS AMER S FA]
PN,

° A WELRBIUEETRSIEN, ffl, —TEERARMSALEX SRR, RET SOIC K DIP i

JxE
4?20

. Hﬁ:gﬁﬁﬁ@ﬁﬁﬁ%mm@mﬁﬁo
. HH:REEEW%@¢&%WEWE§O
o ENAENHANA, RIS AR, YUSAERZR, Zd RS,

LPTAERTIRREEAR, ZETEBIHRIIR.

BORESER R 7 ARSI, URASMMETIERIEERRE, 0, SRTSHHRTIERNE IHETIE
G AR, EERES ST TENESGT IR RS BN :

s - suwn . cupuac oo S S I e e S L LA et s
LED : LED_THT:LED_D5.@mm_Horizontal 03.81mm_Z3.0n§ 72 LED_THT:LED_D5.@mm_Horizontal_03.81mm_Z73.0

Connector_DIN

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

Apply, Save Schematic & Continue © Cancel " OK

I\ EEAZ TIT B R R A4 | SR EHR P R AE S ISR IR, KiCad fEERHIRISEX T HETIER, B
TS5 TR AR A S ERA,

(EFEERD R T ] B RHE

HEDETERAHIAE—THEN G PFEEEDR, HEMENHXEDE, EEAAENIRER, XE{TREBE
NS EELHIHRIRER,

NEBSLABRNAFHLE, EFfE T —TRISEENAERIRE, FHRUTERER equ XHTBR. FHXMH
REEERIEENASAN A, DAHRAFAXARERREE, EEmRT,

{RAITE "HENE TR PR MFRIE - S8 "R SRR ERAMESHUT,
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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 IZHERIIFRHIERUS
o i MIBRZ5H, MIBRATERISHOUF,

o BERE LB T RENTEFRXANRER. WR—TRHSHEES TERXMPREAN, RE—TEE
HISF B ARG B SR INERUT

o i WM IR, FIFPMERNERUG

BXRIIMELEEREGONES, X 8l BEENEEDRR, XEINETENNRE AT EPMESBFHIRRE
SINE R EE,

—BmENEFEAUERRIRFRERA, MAMEEREFEIETREINHRIE= X % BER#TEMNEERD
Bco

FEENRNFBATHRINASEHNEMOIEITR, R, BEEDER T HRNASSASHREN,
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FRHET
SR —TRE—TRIS. STHEUTEN

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

BTRIVELIRESS (') 2, FR-THSTERET. U # FTFAIHTEER,

Blan, 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:SOIC-8_3.9x4.9_P1.27mm'
'LT1129CS8" 'Package_S0:S0IC-8_3.9x4.9_P1.27mm’
'LM358M' 'Package_S0:S0IC-8_3.9x4.9_P1.27mm'
'TL7702BID' 'Package_S0:SO0IC-8_3.9x4.9_P1.27mm'
'TL7702BCD' 'Package_S0:S0IC-8_3.9x4.9_P1.27mm’
'U2270B"' 'Package_S0:SOIC-16_3.9%x9.9_P1.27mm'

#regulators
'LP2985LV"' 'Package_TO_SOT_SMD:SOT-23-5_HandSoldering'

EEYHIHE

HENRIRAS—THRSER., AEMBIEE LN O| REALEHEEEES, HETHE
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o Footprint: Package_SO:501C-8_3.9%4.9mm_P1.27mm v oA X

@A ® ® | B crdz2sawommo.iomin  v|| zoomizoo v |@

SOIC-8_3.9%4.9mm_P1.27mm

5

REF** Board Side Status: Rotation Footprint: SOIC-8_3.9x4.9mm_P1.27mm Doc: SOIC, 8 Pin (JEDEC M
SOIC-8_3.9x4.9mm_P1.27mm Front Attributes: 0 3D-Shape: ${KICAD6_3DMODEL_DIR}/Package_SO.3dshapes/SOIC-8_3.9x4.9mm_P1.27mm.wrl Keywords: SOIC SO
Lib: Pa... Z13.97 X12.7000 Y 0.0000 dx 12.7000 dy 0.0000 dist 12.7000 grid X 2.5400 Y 2.5400 mm
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|/ ERLRRAFBRLER AR

Jn fERZET
mil Blmil (1/1000%~F) Jg 847 B AR

mm RN BB R

% PiREBEO+PELNE T

() TEEESESER FHRE BTk

7 EERERSRBEXTHRAR TR
;F’ EERERHARNER FTHXAE THR
ﬁj EERERNHARNER THERL SRk
BE YA 3D =R
it B meR7E 3D MRS ERPITH I,

NOTE SNRLBIRIEIEATFE 3D A, ARL.TE 3D MRS FRETHERS,
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8 . 3D Viewer v oA X
File Edit View Preferences Help

hHh PP CRQA@ [ RLIL 22 B st d @O

M & Board Body
| Je)ddn
BSsecu
& Adhesive
B © solder Paste
@ F.Silkscreen
@ B.Silkscreen
M © FMask
B © B.Mask
@ UserDrawings
@ UserComments
@ UserEcal
@ UserEco2

& Through-hole Models
& sMD Models

& virtual Models

& Models not in POS File
& Models marked DNP
" Model Bounding Boxes

@ Values

@ References
@ Footprint Text
/" Off-board Silkscreen

& 3D Axis
Background Start
B  Background End

Use board stackup colors

Presets (Ctrl+Tab):
— A
Viewpaorts (Shift+Tab):
— A
Last render time 1 ms dx 0.00 dy 0.00 zoom 1.00 Ve

3D&EEETE PCB Editor manual iR,
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file:///src/build/src/eeschema/pcbnew/pcbnew_inspecting.html#threed-viewer

F AR FREE

1

MREEEH PCB (EEEH#E)

R "MRIZEE# PCB" TRFMHIHERMRIZE fRiB =R B ik migds. TRERRIESRVEERMmEET
HALA IR - MFEEEEHPCB ((rs ) RipRNZIE, (RBAILUERBEEIRERIE LR L/ &ﬂﬁ\o
XTI EEEEA A EAE,

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

. * Update PCB from Schematic v X

Options

|| Re-link footprints to schematic symbols based on their reference designators
Delete footprints with no symbols

v Replace footprints with those specified in the schematic

Changes To Be Applied

i

Processing symbol 'RCANZ01:Resistor _SMD:R_0B05_2012Metric'.
Processing symbol 'LED202:LED_SMD:LED_1206_3216Metric'.
Processing symbaol 'LED203:LED_SMD:LED_1206_3216Metric'.
Processing symbol 'LED204:LED_SMD:LED_1206_3216Metric'.
Processing symbol 'LED205:LED_SMD:LED_1206_3216Metric'.
Processing symbol 'LEDABRT101:LED_SMD:LED_1206_3216Metric'.
Processing symbol 'RST_SW101:kit-dev-coldfire:SW_PUSH_SMALL'.
Processing symbol 'LED_RST101:LED_SMD:LED_1206_3216Metric'.
Processing symbol 'R5201:Connector_PinHeader_2.54mm:PinHeader_1x01_P2.54mm_Vertical'.
Processing symbol 'LV101:Package_TO_SOT_THT:TO-92',

Processing symbol 'RCANZ02:Resistor_SMD:R_0B05_2012Metric'.

|, TPSSOI————(p——— T e S T T B B ol T B T T o T B T T e T BT R ey |

Show: [w] All [+ Errors 0 v Warnings 7 [w| Actions (v Infos Save...

Close Update PCB

IENSTASHHEERNZERKR L, FHYERNREEERERSIEER L, FN, BERRANEERSHEE

AR RIEE, HHEEREEBEIREE S/ RS A SHERHE PCB L,

$SI%4 PCB #{THUENANTE /F /IS &8, mi B PCB X2 A], PCB AES#HUER,

{REILUE B BRI S EAER E PR RA AL EMIER, FLUER HRF... RIBIYE IR S RE SIS+,
1ET

ZIBEJI TR LUEHIETT 7,
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i i

RIBCSHHEREREEIFRER SRESEEIMNSRNEFREE SN IZNE AT SRIEERSHE
s &, RISHE—RARTARRERNE,

SNREFR, PCB RS THENHEM R 512K B HERUSHIR
5k,

MRADE, HERAMSHERERE - HEIHE-IRRARTER, MASE
5. STHRMIUSHEEMUCERBRNSHMUS,

XTI —RRANMZAET . BXN NS RIZE RS B[R
RNKE TERZERRERAN, AINEMRERUSERRE, HEEIRIT
HIAEREE 2 (8] & il fh o

BRI BRI SR = SNREF, PCB PEAAEREEFIKERENRTSHIFEEIGM PCB il
BRo #8 "FMEREES" BHENERNAZR,

NRADE, SEENRSHEERNTASEMER.

RREEFEENRRBRER SNRiEH, PCB FRHEITHRE RN RIEE RS PEENE,
NRADE, MERIBENSHEFUEEARNEE, PCB FEEFHE
HIHRBASHRNE,

MPCB LEHREE (RALE)

KiCad FIE28) TERIEREFIEEPHITIEN, REMEA "MREEER PCB" TEHENATAL RRER L, R
M, MHRAGIEBIETH | AIMAEBRER EHTIRIHENR, AEHEREENEERRFESTER IR - MPCBE
FREE AP OREE, X TIRMER D "REE"
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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.

SINRIREF THHESD N FuANEN BHEH, FEERE EMREE R, REERSBIEL,
{RAILUEA B OERHSEER ERRPRAREEMIER, FLUER FRF... IR SRR S REEISXEH,
il

ZITEAJI TR LEHIE T,
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Option Description

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 LB ST ZIREAI S RAGEUSESER RIERTPRTARIEEFIERE

NOTE _
Toi

A CMP X337 RFIEEE

EITM PCB friE2s S CMP X (3F - B - HIEEXE (.cmp) X¢&...) AEREERESRTSA (XE
- BA - ®HESE..) , ALY {EM PCB RIFRIREE,

NOTE XM73EREERAD WD ECAEERFRINENR, ZiXER "M PCB EFRFIEE" TERAHE,
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file:///src/build/src/eeschema/pcbnew/pcbnew.html#geographical-re-annotation

4 Rt

¥TED
KiCad RILMER 324 - FTED.. SSRIBE & X BIvRAEFTEINL,
@ O Print

Print drawing sheet
Output mode: Black and White

Use a different color theme for printing:

Page Setup... Close

FTEET

FIENENE : TEFTENRURIEE P SRR R ANOERIARRIR,

WHRT | MIEERBRASG T THIRER,

fTHIERE | SETHINREETRNERE, ZERNRE RSREFTH 2N F2E .
FERAFNERSEMHATITN | EFEAENEEHRHITIH, SHERERRERTEFNERAERE,
TIHRE... : FIHA—TIEIREWEE, AFRERKX ISR,

FbE: FIA—THIENFRIEAE,

Kill: XAWIENE, ARETED,

FIED : FTHARGFTEIXEAE,

FTENRHERTF A RATENETEREMER, FRESFERBAIINGER, SITEHE—T3X4,

NOTE  soiyion 2 TR $TED.

£
3

KiCad BILMER & - LE... [FREBELHIRSHEH,
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SR S TR Postscript, PDF, SVG. DXF &1 HPGL.

;L— + Plot Schematic Options

Output directory:

Output Format Options HPGL Options
- Postscript | | page size: Schematic size v osition and un
(®) PDF .
VG |»| Plot drawing sheet en width
DXF PDF Options
HPGL Output mode: Color b —
|| Generate property popups
Color theme: KiCad Default b
Plot background color Other options
Open file after plot
Minimum line width: | 6 mils

Output Messages

Show: All [+ Errors o [+ Warnings o [v| Actions [v]| Infos

Plot Current Page Close

Save...

Plot All Pages

BHER BRETAEXERXXANER. ALUASREETIHERARMMENER, TR FRE... RHESERR

FEIZ AR,

i EHIMRIT R A HIRIEEA LA T, LLEISERTTE L UL HIRIEENAAETE, S—IHMIER—TX

+, {E PDF RN, ENREENE—TUFRRBHI—TIAFITE—T PDF X4,

R hlE

BHEER: EERFLENANIE, MRI—THENER, ERENTREBREIEN.
BT ERELATREN. AERIERENED,

TIEAX : GEATFLHRMENITIEA), XALIRE B RIEEN RS AT ER T,
LLHIENE : TEFTENRRIEE P R E R DAEAIAR AR,

BHRL . REREAREETRE, FEAENSHRIESITRE,

HESIE: EEATANEENMETA,

LEEREG . 2ERHISREESERE. IRBEEIATERE, HEHHENRRA, WASLHER

Minimum line width: Selects the minimum width for lines.
AIEMEAN : RBLENR=MEN, X TIEINR EFAF HPGL it

£E: RELENHIER, XTENRIEAT HPGL it
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Generate property popups: Enables or disables the interactive PDF features described below. This option
only applies for PDF output.

LEISITIFSIH @ TSI RUS B RN TFF A St ST
PDF 3XHIHEE

Plotted PDFs can optionally have several interactive features.
IRKW—1
Reference = R119 J = 3
Value = 10K [ —_ q

Footprint = Resistor_SMD:R_0805_2012Metric F5_

Datasheet = JT

Description =

Keywords = I =

IRQ-T1..7] /7 AN1

o AR EEHEHE,

o BRAPEFR T RIEETIUREKITH PRI SHERIRE,

s REREEWRGEHE—TISHEXIERHIRE,

SETHNSFR,

° EXRMIFIERENFIEE RN AR, LUIR—THRL# A FIIHNEDR,
° IRE BRERRRIFILENIFLEE,

o SEETHMR,

o

X

NOTE Hroh—THREHIERRE PDF [RiE888852 1%,

Generating a bill of materials

KiCad can generate a bill of materials that lists all of the components in the design. BOMs are configurable:
you can select which components are included, how components are ordered, which symbol fields are
included and in what order, and what the output format is.

BOMs are exported using the Symbol Fields Table. As a shortcut to open the Export tab of this dialog, you
can select Tools - Generate Bill of Materials... or use the EE) button on the top toolbar.
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The contents of the BOM are configured in the Edit tab. The format of the exported BOM file is configured in
the Export tab. The BOM is written when you press the Export button at the bottom of the dialog.

BOM contents

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 shown in the
Edit tab but will not be included in the BOM export. 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.

G » Symbol Fields Table v oA X
Edit | Export
Field Label Show = Group By Q Filter Exclude DNP | [¥] Group symbols | |
Reference Reference — Reference Value Datasheet Footprint Qty DNP
Value Value (v (v
. ‘ — — BUSPCI_5V Connectors:BUSPCI 1
Footprint Footprint [w] [w]
Datashest Datasheet E| = C1-C36, C70-1 100nF Resistor_SMD:R_1206_3216Metric_Pad1.24x1.80mm_HandSold: 40
Description Description 7 100pF Resistor_SMD:R_1206_3216Metric_Pad1.24x1.80mm_HandSold: 1
S{QUANTITY} Qty “ > (38, C67-C69 4,7uF Resistor_SMD:R_1206_3216Metric_Pad1.24x1.80mm_HandSold: 4
${ITEM_NUMBER} #
> (39-C4 1uF Resistor_SMD:R_1210_3225Metric_Pad1.24x2.70mm_HandSold: 3
Champ7 Champ7
${DNP} DNP ) ~ c42 2.2uF Resistor_SMD:R_1210_3225Metric_Pad1.24x2.70mm_HandSold: 1
> C43-C45 220nF Resistor_SMD:R_1206_3216Metric_Pad1.24x1.80mm_HandSold: 3
= (46, C47 220pF Resistor_SMD:R_1206_3216Metric_Pad1.24x1.80mm_HandSold: 2
+|# (W
c48 22nF Resistor_SMD:R_1206_3216Metric_Pad1.24x1.80mm_HandSold: 1
View presets: Scope: (®) Entire project Current shaet only Recursive
Grouped By Value and Footprint ™ || Cross-probe action: Highlight (® Select None
Export Apply, Save Schematic & Continue @ Cancel + OK

Fields with the Show box checked will be included as columns in the BOM, and fields with the Group By box
checked are used to group components together. Components are grouped into the same line if all of their
Group By fields are identical and the Group symbols box is checked. You can set an arbitrary column name
for each field and reorder columns by dragging their headers.

Presets are available to configure the list of fields. Presets store which fields are displayed, which fields are
used for grouping, and the column order. You can create and save your own presets or use one of several
default presets. Custom presets can be deleted in this dialog or in the Schematic Setup dialog.

The built-in presets "Grouped By Value" and "Grouped By Value and Footprint" replicate legacy BOM scripts,
while "Attributes” shows only the reference and value fields and the DNP, exclude from board, exclude from
simulation, and exclude from BOM attributes.

Some virtual fields are available that may be useful in BOM exports. Adding a field in the Symbol Fields
Table beginning with a text variable will not create a new field in the symbols, but will create a special
column in the table and BOM with auto-generated values for each component. The following variables may
be especially useful for creating virtual fields in custom BOM formats:

* ${QUANTITY} creates a field that contains the number of grouped instances of that component.
* ${ITEM_NUMBER} creates a field that contains the row number of the component in the BOM.
* ${SYMBOL_NAME} creates a field that contains the name of the schematic symbol.

* ${SYMBOL_LIBRARY} creates a field that contains the name of the schematic symbol library.
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${DNP} creates a field with a checkbox that controls the component’s DNP attribute. In the BOM, this
field resolves to the string "DNP" if the component’s DNP attribute is set, or an empty string otherwise.

® ${EXCLUDE_FROM _BOARD} creates a field with a checkbox that controls the component’s exclude from
board attribute. In the BOM, this field resolves to the string "Excluded from board" if the component’s
exclude from board attribute is set, or an empty string otherwise.

® ${EXCLUDE_FROM_SIM} creates a field with a checkbox that controls the component’s exclude from
simulation attribute. In the BOM, this field resolves to the string "Excluded from simulation” if the
component’s exclude from simulation attribute is set, or an empty string otherwise.

® ${EXCLUDE_FROM_BOM} creates a field with a checkbox that controls the component’s exclude from BOM
attribute. Components with the exclude from BOM attribute set are not included in the BOM.

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

The Export tab contains settings concerning the output file format for the BOM and displays a preview of
the raw BOM file output.

G2 » Symbol Fields Table v oA X
Edit Export
Field delimeter: . Output file: | | [ ]
String delimeter:
Preview: Z
Reference delimiter: |, "Reference","Value", "Datasheet”,"Footprint","Qty", "DNP"
- "BUS1", "BUSPCI_SV","", "Connectors:BUSPCT","1",""
(g AL "c1,c2,C3,C4,C5,06,C7,C8,C9,C10,C11,C12,€13,C14,C15,C16,C17,C18,C19,C20,C21,C22,C23,C24,C25,C26,C27,C28,C29,C30,C31,C32,(33,C34,C35,
Keeptabs "C37","100pF","", "Resistor_SMD:R_1206_3216Metric_Padl.24x1.8@mm_HandSolder","1",""
"C38,067,C68,C69","4,7uF","" "Resistor_SMD:R_1206_3216Metric_Padl.24x1.80nm_HandSolder", "4" "
Keep line breaks "C39,C40,C41","1uF","", "Resistor SMD:R_1210_3225Metric_Padl.24x2.70mm_HandSolder","3", "
"C42","2.2uF","", "Resistor_SMD:R_1210_3225Metric_Padl.24x2.7@mm_HandSolder","1",""
"C43,C44,C45","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™, "2", ""
"C48","22nF","", "Resistor SMD:R_1206_3216Metric_Padl.24x1.80mm_HandSolder","1",""
sV ¥ "ca9,cs50","22pF","", "Capacitor_THT:C_Disc_D3.0mm_W2.@mm_P2.50mm","2",""
"C51%,"22uF """, "Resistor_SMD:R_1210_3225Metric_Padl.24x2.70mm_HandSolder","1",""
"C52","22uF","", "Resistor_SMD:R_1286_3216Metric_Padl.24x1.8@mm_HandSolder","1",""
"C53","33QpF","", "Resistor_SMD:R_1206_3216Metric_Padl.24x1.8@mm_HandSolder","1
"C54", "4 7uF","", "Resistor_SMD:R_1206_3216Metric_Pad1l.24x1.8@mm_HandSolder","1",
(55", "4.7uF","", "Resistor_SMD:R_1210_3225Metric_Pad1.24x2.70mm_HandSolder","1",""
"C56,C57","4.7uF","", "Capacitor_Tantalum_SMD:CP_EIA-3528-21_Kemet-B_Padl.63x2.48mn_HandSolder","2",""

NEAES AER FER AEAN NATAEH W0 NBacdcdne EMBB 1AAL 391 At s Fadl 401 Bfmm Lnedfaldawl nan_nn

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

At the top you can specify the output file. Pressing the Export button will write the BOM to this file path.
This path can contain text variables.

The settings on the left control how the BOM information is formatted in the file. You can change the
delimiter between fields, the delimiter that surrounds each field, the delimiter that separates a sequence of
references (e.g. the comma in R1,R3), and the delimiter for a range of references (e.g. the dash in R1-R3). If
no range delimiter is given, ranges will not be used: R1-R3 will be written out as R1,R2,R3, for example,
assuming , as areference delimiter. Tabs and newlines in fields can be preserved or stripped, depending on
the Keep tabs and Keep line breaks settings.

Several default format presets are available. You can select a comma-separated value (CSV) format, a tab-
separated value (TSV) format, or a semicolon-separated format. You can also create and save your own
presets. Custom presets can be deleted in this dialog or in the Schematic Setup dialog.
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Legacy BOM generation

Previous versions of KiCad used external scripts to process the design information into the desired output
format. This BOM generation tool is still available by selecting Tools - Generate Legacy Bill of Materials...

@ @ Bill of Materials
BOM generator scripts:
Generator nickname: bom_csv_grouped_extra
bom_csv_grouped_by_value Output: CSV (comma-separated)
bom_csv_grouped_by_value_with_fp Grouped By: Value, Footprint, DNP, specified extra fields

Sorted By: Reference
Fields: #, Reference, Qty, Value, Footprint, DNP, specified extra fields

Outputs components grouped by Value, Footprint, and specified extra fields.
Extra fields can be passed as command line arguments at the end, one field per
argument.

Command line:
python "pathToFile/bom_csv_grouped_extra.py" "%I" "%0.csv" "Extra_Field1"
"Extra_Field2"

a4 U

Command line running the generator:
/Applications/KiCad/KiCad.app/Contents/Frameworks/Python.framework/Versions/Current/bin/python3 "/Applications/KiCad/KiCad

Reset to Defaults ? Close

Several BOM generator scripts are included with KiCad, and users can also create their own. BOM generator
scripts generally use Python or XSLT, but other tools can be used as long as you can specify a command line
for KiCad to execute when running the generator.

A UTE BOM LRI 5IR PR EHEAKN BOM £ME8, WEENERED BRPmEEMREBINER. ERUA
A RRERIBAR SCANESR o 4 AR B R BTG

ALMERETAMERANHER, HEMBERITH, GANEHREETREANEH,

ESMHIXAMESS T KiCad ARMITEMBRND T, HEFHAN, ZXAMESBHNRET, BN FREEEMSRK
W, ZMBOEREFIRIE, %XF BOM LA, KiCad 2REE TERSBNMTT, ELEFNMTITEEIR
BTR, XTFmBTNESHET, BE2H S5,

£ Windows T, BOM EMEIEEE —THIN * ERIEFIAE O LD, HX TETREESR, BOM £/
A TRENERAEOFZT, EUaESBEHECAATTENENEER, HIZETHHETR, BOM £laEE—
THRAERSEOPDT, MRERSEGRE T —TEEAFRE, XUERHEN,

BOM 4 B EREHZ

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

* bom_csv_grouped_extra ¥iH—T CSV 34, HEPEZRITHNETIOH. THZE. 3% DNP (RMEH)
MBI THIEEMHEMIANFEDE, BIEEANNTFE, EmHTRARER I SFRBRNAMENFERS, Fi
o, BEIE WPN FE, mDTNEREMIZE <BIARE>/bom_csv_grouped_extra.py "%I" "0.csv" "MPN" ,
BOM AHJFIRE :
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o

o

SES
AR
RN PR

* bom_csv_grouped_by_value ¥#iHHICSVER TEND . F—E2IE 7TIRITHPNE TG, 8T8 —Tth.
FEEothEEss T, BEnURRRSRIN E. BERMDNP (RLE&) 794Er, BOM HFR5IZ :

o

o

(o]

o

o

TR
e
i
e
RBERIS R
SES

MR

AR

RIS 7R

* bom_csv_grouped_by value_with_fp #itH—T CSV, EE—TEMNIS, IH&THHET . T
Z{E. TENDNP (RLE) #174H, BOM HRIFIZ :

o

(o]

(o]

Al

iz
#
T
SEER
e
SN
(LIRS
Rzt

b0

BNHEMSRIIAS KiCad —EZE, ERMABER FTASEERBHAIRPEA, XEHARTERRTIRER
&%, FrRERIELERMEMARAE.
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BTRE s

Windows C:\Program Files\KiCad\6.0\bin\scripting\plugins\
Linux /usr/share/kicad/plugins/
macOS /Applications/KiCad/KiCad.app/Contents/SharedSupport/plugins/

B RE 4 K, FILUTE BOM £lESHAIRFRMEMEIAR, [f W &, FLBREA, » REEXAR
tEAR P TF PMERIBIAS,

RXTEIZNEABEX BOM £RBNEZER, BEN S5,

BOM export from PCB editor

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.

ERMER

MRE— TS5 B BB SIERRIT, XEEREF AL, RIS
* RISKHESIHEITIZR,

* NS5IMZERERE (ME) JIkKo

FHRTFSAANMEREI. SRATSRNIMKEMN THIFXG, MESERFREEIRITRAREM, RAMKRETL
TEHEMEF CAD R, W PCB MmERMA. (hESNAREEERmIFRIRR,

KiCad 325/ LIRS :

e KiCad /=0, AJH KiCad PCB fmiEB28:S A, Am, RizfEAE "MEEEEH PCB" TEMARY KiCad MRS A
PCB 454825,

e OrCADPCB2#&T\, FIF OrCAD i&it PCB,
* CADSTAR #&T, FiF CADSTAR i&it PCB,
e Spice 18I, AFEMHANIBERIHESS.

£ KiCad 5.0 RUEHIRRAF, SRt MRIEE fiER1E52 PCB fRigssit, RALELIZERM

NOTE = jrr M EIEEE#PCE" TH,
vorg | ECEEFISIR TR AT A, BIH). MSAIE P SR AR RS,
NTRAN, BTEEM T ERNGRAIRS, FHERm I, P,
e 5

P& ET S HMRWEE (HF - Bl - FR...) SHH,
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:IZE' * Export Metlist oA X

KiCad OrcadPCB2 Allegro CadStar Spice Spice Model

Output Messages

Show: All [+ Errors o | Warnings o [v| Actions Iv|Infos | Save...

Add Generator.. Remove Generato Close Export Metlist

KiCad 2S5 H S TAIMZK, KiCad, OrcadPCB2. CADSTAR. Spice #Spice Model, & TERAILLEIT %
BHEOINEBRAERNARESRERE, —ERRISNEMAIEDT,

mif SHMAR R, SRTEARKRXGZHRERR,

NOTE WFABUFIEE, MRIERFEERZ/LIH.

HAMZRASNNEE X E AR LUEE R RINERER... :RHRM. BEXEMSRIEH KiCad IBANANEIE, £l
40 Python BIARSK XSLT #1{zk. X TFEEXMREMSBNESER, BEEWRNEEXHRERFZET,
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Spice MRIET

-.f!? * Export Metlist oA X

KiCad OrcadPCB2 Allegro CadStar Spice Spice Model

| | Use current sheet as root
Save all voltages
Save all currents

Save all power dissipations

Run external simulator command:

spice "0ol"

Output Messages

Show: All [+ Errors o | Warnings o [v| Actions Iv|Infos | Save...

Add Generator.. Remove Generato Close Export Metlist

Spice MRS TURML 7 L TIEIN,
Wik F CERNAEE(EHIBERE i, REURNTNEASEEFBEEERD, B, FrEREEERMGES H.

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. The save all power dissipations adds .probe commands to save the

power dissipation in each component.
NOTE AEGEIBRERITAARERARE,

TRAISESEMNER, UESEF Spice ((EHRFRA, BIAMS !

* u M IERBNRIZ, DRIEERNK u F Meg

o B{UMMER (HIE0, 4.7kQ 9 4.7k)

* RKM IEHARIEEHNE A5 Spice A (FIF, 4u7 R 4.7u)

Spice MZXSHERT IR T —FE B AE, T AANAERNERNMIRH TR, XN FAEAERAKICad I
EB ngspice (HEZRMIER FafTHE, HEFA KiCad FHESR L EARZFHMEDIST ngspice (AEERERMN,

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.
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NOTE FUARMAEERINT (spice "%I" ) WIARHIEMARS L LZEFHHESS,

Spice {FE s HA{AEMT ( .PROBE, .AC, .TRAN %) @E7EM*XTF., REEFISNEMUESE (.) FE
M AT I SENERF. NR—TXANRIEZT, RBUASHLMTEHREISER,

RIERIEEPRFSH Spice BRNUEE, FATEERIESXHN . include IETHEMNRMEIMZE,
Spice IBEMFRIET

-.f!? * Export Metlist oA X

KiCad OrcadPCB2 Allegro CadStar Spice Spice Model

|| Use current sheet as root

Output Messages

Show: Al ¥ Errors @) M warnings @ ¥ Actions ¥|Infos | Save..

Add Generator.. emove Generat: Close Export Netlist

KiCad EAILUSRIEERIMZR S H J9 Spice FRRE, XA SE—TEIRK Spice (hAEH, RIEEFHIEME
RIREEAR R F R ESREIMS (B, BRRRIE T s BIEEL0E, Edixs BrEST5m

* WA FERINEFRRAE—T @A FELE

* M MEX(CIREHRIRAT ik HE L

* WA BERERIRGR WARE HEE

* = HERITEHRMSNE = #iEE

* W BRIRERIRAE ®a) #hEL

LR S MAIEEIERIREE Y, REYAITIERS LR FRBERD, SN, AEREERAGRS L,
A

THER KiCad {FERMFIR sallen_key TiZMIRIEE,
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PWR_FLAG VDD

V2
bC 10

lowpass

&8
U1

++

= 5

|
= ADBO5L
-
VsSs

R1 Rz “2TT
1k 1k
—
? Vi
1
<N>‘“‘C1 1000
||
1]
v
GND

.ac dec 10 1 1Meg

ZIRIEER KiCad H8TUMRUT -

Y3

FWR_FLAGGND
DC 10

PWR_FLAG VWSS
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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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RSN SE

KiCad {FEHALNBFEET, HEERRENES, RERTNE TRHSHH—TEEBNBIMENHE—IRR, T
M2 IR ERNZFMIRT S ZBFNER. HI30, #FART Audio:AD1853 218 Audio FEHHY AD1853 RIS,

BESE

KiCad fA—TRSERNNTSERMMRSERME LRI SE, KiCad (FH—TE2RMRSER, Uk—THE
TIENR, BRESESR, BEA RFRE - EEASE...

m * Symbol Libraries oo

Global Libraries = Project Specific Libraries

Active Visible Mickname Library Path Library Format  Options
O AR
|\/| Axxx_EEE ${KICADS8_SYMBOL_DIR}4xxx_lEEE.kicad_sym KiCad

[v] IZI T4xGxx £{KICADR_SYMBOL_DIR}74xGxx.kicad_sym KiCad 74xC
M ™M 7axx ${KICAD8_SYMBOL_DIR}/74xx.kicad_sym Kicad 74xx
|z| |Z| 74xx_lEEE ${KICADS_SYMBOL_DIR}74xx_lEEE.kicad_sym KiCad T4xx
[v] [w] Amplifier_Audio £{KICADR_SYMBOL_DIR}Amplifier_Audio.kicad_sym KiCad Amp
[v] [v] Amplifier_Buffer £{KICAD8_SYMBOL_DIR}Amplifier_Bufferkicad_sym KiCad Buffi
[ [+ Amplifier_Current ${KICADB_SYMBOL_DIR}Amplifier_Current.kicad_sym KiCad Amp
[w] [w] Amplifier_Difference £{KICADR_SYMBOL_DIR}YAmplifier_Difference.kicad_sym KiCad Amp
[v] [v] Amplifier_Operational £{KICAD8_SYMBOL_DIR}Amplifier_Operational.kicad_sym KiCad Geni
+ T [ ] Migrate Libraries

Available path substitutions:

ERMNSEREIE T B YRIMBNTRER ML, HAILUERRETIR, ZRIRZFE KiCad BBEXHRTH sym-
lib-table XA, %34 RHIZIE BURTERNHRERL,

TETHANMNSERIES T T TSN TERENENSIR. NIREGEATETANRSE, ZRIYREFELIRE
XHFFETH 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)

e KiCad database library configuration files ( .kicad_dbl files)
e FEagle libraries ( .xml files)

e EasyEDA (JLCEDA) Standard Edition libraries ( . json files)

e EasyEDA (JLCEDA) Professional Edition libraries ( .elibz, .epro,or .zip files)
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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

FH—RizT KiCad [RIEEfRiEERAT, RIRTE KiCad EEE XA RAZBHEIZ/RISRIM sym-1ib-table, KiCad
B ISHPIRE—THRIRSER. X TIENE Yiai S,

EERBRE
ﬁ%fﬁ%ﬁ&gﬂ]ﬁuj\\m U@%il&gﬁﬁmﬁﬁrﬁ‘?ﬁ? {ﬁﬂao

B RE e REREEE—TEIRE + REAREEAEXARBERRN—TE, EERENSERME LR
FHEXRS (EREETRE) . AILELERENERBHRE W RHERMERE.

The 4* and ., buttons move the selected library up and down in the library table. This does not affect the
display order of libraries in the Symbol Editor or Symbol Chooser.

BT BUHERE SRR Active Bi%iE, RIMEELTIFGENINE, IFENINESHEDRTEERT, EARAZHRE
HAERTNEEERT, ARSMBREME, XATLUR A INELAT 8],

BRI CEANE—TE, KRG shift - QiESCENNRE—TE, AILUER—RIINE,

BTEOIE—THENEN | FRA—TRPADIFEESHIERN. AM, 2MANEERNIEERTES, T
BRPNELLERRPHERER LR ER.

BRI —EBSENNHREBEER, EF5FMA () TEEENBIMNRISBIPER, RRHEHAIFRT
MIFF= 2 B T

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, BTRINERBRER, ENFRERIAMER, FLURIETTENEER RN SEERR .,

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.
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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.

${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.

SEFIRT

MBEAUEREX, AMENALRMNSENIEEX. FAFNERERPEXNRSELSZAN, HFHEER
PRI KiCad EEE 43 HHY sym-1ib-table X4, TIEEAMNIISERIANLRFIFNIEXXHER.

BMSAEERARIRR, EERXRTEXMENESREEINEERN 22 UAN, XHENRRE, MNHATE
=8,

AETEMER FEXFIENRSE, BRERRBTERBNE, XD TRISENMENE, RREMEEEICE
wETLIEmBNE TS E.

—MERERNREERCENEXERNE, HETETANERPEXTERBNE, WFAEXESEEAR
hillo

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, HARENSHERTHTCI Sl ATE,

B T RRESMRE

HMHTERBERTILZ HCIRIREER, KiCad i RRETHIR S E i E B EIE S NE R,
TR S BIAT L TR

o REETERNRAEDATR, H#ESHSRTENNFREE AL EESEL,

o PSRRI B OIS B S RIS FERATRT T,

. IRASETENREEFERET.

ERTIRENGTE T2 M rescue-backup {43 Hh &40 A T E#THRET HA [B) e HISC
o EEMRFZH, —EEWRNITREM—T&, MUBLHE,

WARNING
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EMEIREIRIFERER, BT, UBREBNMSIRTERRN, FAEECHXTE
WARNING  {F, SMEFMREIFAEERNERRFRIZERNS, EAHRNASHENASAFNE
EO

MRFRHEEEHEMER, FEKEHITIRE, (FARBMWFER, EFERLUEFRREEFER,
NOTE NEFESHE—THIX AR, FHERRTSERSIMZEIR KiCad IRASHTHIE XA RINEIE
HIRHITRER,

SIENIRE RIS

e T RIEE LR, — TSR TERDEMN

s EERR (B4, B, Bl XFF) , RETRSHEREEPIANIL.

* 5], BEEFRY (E4. ¥ KRB, BEFEHEF) HRSEE WA, @, XEF) , BRSOV
& (ERC) TEEM,

o FER, WMUS. {A. PCBIZIHHINREERIE,

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.

RS ALMA—EFHA—TRISTTELRR, IRERSHEEMRTSHERLIANE BIEX, EnBEEMRTSH
BUHFER (E. &K, SEKmEds. 8EFH #2R1%) . RENSURATEXSERBAHRLNRS, Fiu,
74LS00, 74HCO0 A 7437 RISEAILAM 7400 FISHTEHR, AT KiCad A, RERTSHINAFIH.

fISHmiEREhR

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).

—RERH, RIT—TRISHIRESE

s EXMESREH—THZTEITAHEMR,

s EXMSEREHBANIENE (BIATRERNS) o

* [EHIEZ. . B, ZBEAXFRITERTSHA,

o AIHD, FHFAEXESTEIHNERITR. B FSNESEE WA, @, =85 BREEE) .
* MEZNSEENMMA—TEARRERAZTHS HIE XIS HETE LR,

o ANMALERIFER, %0 PCB RITIRAHERRE B IM/E X E A L,

o EIRNERFRIBRNBIEFMIHERICRIZNTS, FF

* NHRTFHEPHRIVET,

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.
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In addition to the toolbars, there are collapsible panels for the symbol tree and properties manager on the
left. The bottom of the window contains a message panel that shows details about the selected object.

.

*Amplifier_Operational:LM2904 — Symbol Editor

File Edit View Place Inspect Preferences Help

PADSCICAQAQAQA I 2F A RE Ris

~ Basic Properties
Show Field Name
Allow Autoplacement

“ Text Properties

Text Dual Operational Am
Font Default Font

Italic

Bold

Horizontal .. tificatior Center

r

nal Amplifiers, DIP

Unit A v B

Libraries 1ree
Q Filter S 2=
Item

LM358 DFN -

LM675 @

LM741 mm

LM2902 e U

LM2904 +* 3 \

LM4250

LM4562 - c +

LMB142xlx E
a X/ www-ti-com /lit/ds
Symbol Field 2

c—=

LM2904
-8/S0IC-8/TSSOP

Type Unit Converted Field
Field All 7 Description
76.87 X750.00 ¥ 200.00

Top toolbar

Text

Dual Operational Amplifiers, DIP-8/S0IC-8/TSSOP-8/VSS0P-8

dx750.00 dy 200.00 dist 776.21

grid 50.00

Visible
No

Font
Default

Style
Normal

mils

Text Size
50.00 mils
Select itemys)

H Justification
Center

W Justification
Center

gewNYoom—SL|[»

Y

ITTEEUTETONNE, TELRESERE/ EMmT. SRS, M5 RIETEEN R TN EIRES

Fo
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AT Ri= 8 R

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

111



Toggle grid visibility on and off.

Toggle grid overrides on and off.

Set units to inches.

Set units to mils (0.001 inch).

Set units to millimeters.

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

Toggle display of properties manager pane.

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 5%

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.

/ 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.

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 og) 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.

BERSEHEMASITELRN, IRENTSRINEMIKEFRU AFFE BR. MR—TIRE
NOTE RSEITHT, ERNRSERNAERREE, ENRSFRNAILDERRE, BRE—TEARS
REMBITERSHER, BIIAERRTS.

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 FRE—TIESINR St EREE—FEPRERMESET RS,

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

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.

P Add To Library Table v ~ 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.

BIE—THRIS

To create a new symbol in the current symbol library, click the :[f/- button. You will be asked for a number of
symbol properties.

* RISHMN

s —THEMNEMMNS, BFREFRNRS, FNSHERAEMNSSHERAAANSE IHEE, ERMSSERAM
ERERSHER, EMifTSONSIRERNSER—TES,

s ISBIZ(U,C,R),

s BTRSMEITH, MUAXEHETESAMUER (FZ1, —T 7400 K9E8 NAND RIS AIAE 4 T8, 81—

™ o
° EEW/EHMEMFHN (BRHEANL "B-EEFMN") o

* 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.

* ZRISEENMYKRIERFRTER,

* ZRISEENM PCB R,

=

EB TV HERZE,

* HT5IHFRIFEFIERS BRI RS,
* EENETEIHgSE BRI,
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* SIHRINESNERESIHEH, RERERTS ARG BIRIR,
XERMEUEHRAIMAERSEIEEHER,

b— F 4 New Symbaol oo X

Symbol name: ‘ |

Derive from existing symbol: s
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 mim

Show pin number text
Show pin name text
Pin name inside

& Cancel « 0K

— THIRSIHER DRBEREIRE, FTHIlaswESRT, W TERT.
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j;>- + *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

+ 2[5 BB

Aials
drﬁbtf\\“\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 MAERTHETER N BEXBNEIHRE (WEA) 2REEN, EAXLRERFISIH
NMEFARNRIE TR S BT T

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

EfZE 5 RS F 5 IBIRIR AR E X5 RS0 IR ARA i, &I 195 |BRFREFAE8 &
X7 BB FVMEN T35 I EARIMIE, MRIZETHIES, 5IHRZINHRERAENSHERA, EXMERT, 55
RIMIBHR® BIMEX T XFIEEs ARENE, BE, 0.02F 0.05 ZIT25EN,

TENGFER T — TG0 N5 HRFNE TS LIRS, SRS HRSHE,

VCC
8

U LM1881

CSYNC
VIDED 1

= FRAME
3
INT BURST

oz

GND
A
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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, RISRING @ FRMEE, 7 KiCad 7.0 REUGHIRAS, XFEXRBIMIER.

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 #3= FEE, NEEsSRE5HE X, &IVE LIBNAME: FOOTPRINTNAME , Hf LIBNAME EffERPH
HRERFR (I PCB 4riE8s FARPRY F15ZERER5>) , FOOTPRINTNAME 2 LIBNAME EEFRRUEIEFFN,

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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file:///src/build/src/eeschema/pcbnew/pcbnew.html#managing-footprint-libraries

BIZEINNZERTS PRI —MERTEARERE X FRBVMENR, FRBIMEREXEFER, H

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

NOTE MRIFEERSFROPEEXENTTARIE, FIUE REREIERE KK,

BRE-TUENNSFER, BNHZFR, ERCHEEHE £, WATEFRXATHERE 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 E AT EX BERRES SRS —EER, MEsUERERNETIRHER, MERERETHSE

eI NENECN

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

AR A LUERABEER, * EEEANENFR, SES, M ? EERESH—TFR, A0, S0IC-* yHPTEZ SoIC-
8_3.9x4.9mm_P1.27mm FEEDIRAFAEMIL SO0IC- FFLRUEEE, fFikas SOT?23 PUig SOT23 LUK SOT-23,

T&" 2 Library Symbol Properties VoA X

General Footprint Filters

Footprint filters:

DIP*W7.62mm™*

TO*9G*

OnSemi*Micro8*
TSSOP*3x3mm*P0.65mm*
TSSOP*4.4x3mm*P0.65mm*
MSOP*3x3mm*P0.65mm™*
SS0P*3.9x4.9mm*P0.635mm*
LFCSP*2x2mm*P0.5mm*
*S1p*
SOIC*5.3x6.2mm*P1.27mm*

Edit Simulation Model... @ Cancel v OK

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
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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.

ER—THRSRNENANET, ERSRETEERY Buil BB SLNET. RABERT, (FS8TH
mhj Bt A, 8t B %, B{RAILUEA &g - RBETETRE.. HURTIRE—TEENBM.

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

ERM—TEANIAEN, BEMSRENEETRE FESANTIARER (BER) Bt

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 I % icon. To edit the alternate representation, click on the 3 » icon.

FI%5 [ HMEEDN AIBYRE O EifEH. EXMERT, 5IHIMENSERSRTLE

NoTE | BB — T ETRES A R R T, LR, — T8 ohiE ENEE
REFHEMESTT, 4 FARTAER NN, ZERSEHER, ECALEER, X
BRTAER LTS RE— TR, e TARE .

REZTAAERE NS TE
WFEES TR RETIRSNET, B5—THE®%, BOMS 3 DET: —TEE. 7% 11X 2

BX=ZTRITHAMRB—HN, FIUERNSEUEEEFNECHEE IAERTEAMER, AHH, XTRIIUESR
YIEIBRI S IHERE,
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=

Library Symbol Properties

General = Footprint Filters

Fields

Name

Refe S _-

Value

Value G5V-2_Split

Footprint  Relay_THT:Relay_DPDT_Omron_G5V-2

Datasheet http:/fomronfs.omron.com/en_US/ecb/products/pdf/en-gSv_2. pdf

+][t][v
Symbol name:
Keywords:

Derive from symbol:

General

Number of units:

All units are inte

Has alternate body style (De Morgan)

[ ]
G5V-2_Split
Miniature Relay Dual Pole DPDT Omron
Pin Text Options
3 - 4+ Show pin number

- ’
rchangeable Show pin name

Place pin names inside

Position offset: | 20

Define as power symbol

EITA

K

GaV—-2_5plit
Relay_THT:Rela

BB

16

K

GavV—-2_5plit
Relay THT:Relay

Show ShowMame H Align VAlign  Italic Bold

e o mw

Left Center
Left Center
Center Center
v
Attributes
Exclude from simulation
Exclude from schematic bill of materials
Exclude from board
mils
Edit Simulation Model... @ Cancel ~ 0K
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K
GaV-2_5plit

=

BT AS87TB. 8 CHRTSHE IBMBA—F, FrAXLERTTARER R,
Symbol Graphics

Graphical elements create the visual representation of a symbol and contain no electrical connection

information. You can draw new graphic shapes using the buttons on the right toolbar. The following types of
objects are available:

® Lines( / ) and polygons (Sj) defined by start and end points.

® Rectangles (|:|) defined by two diagonal corners.

® C(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 (E'), which is automatically oriented to be readable, even when the
symbol is mirrored. Note that graphic text items are not the same as symbol fields.

Each graphic item (line, arc, circle, etc.) can be defined as common to all units and/or body styles or specific
to a given unit and/or body style.

Element options can be quickly accessed by right-clicking on the element to display the context menu for the
selected element. You can also double-left-click on an element to modify its properties, or edit its properties
using the properties manager pane.

Below is the properties dialog for a polygon element.
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| NON | Polygon Drawing Properties

Border Fill Style

Width: mm Color: Do not fill

Fill with body outline color
O Fill with body background color

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

Style: ‘ Default v

Private to Symbol Editor Common to all units in symbol

EFETRNEMLR

* AR RERBNIZLHIFARKIDIE,

s BEN M8 EXTHENEENAE, WREER 0 Y, FAREENIUANSEIE, KIS RE T IHERLZ%R
I (R B4 R45) -

o BRHENRETEEARMEXNARERRER, EXABIURHEIENIANENES. THERAE
HEEXEE,

* RISHMARNHE RETWFEE—TETULNRGS, BRTRERIMNESHNETRTLTH, HER DY
HIB TT48 o

s WHEIHNZRER (BER) REBFTRERENEEGENTENBHNASHNE TRSRRETH, NEER
TTREE R AU EAERIELEH],

o TRATASHESR RETHRRENSHESRTHRENSHNAN, URTSERNBIFEEFRN, ZRRGHEE
o

Symbol Pins

EJLX%ED%E%H%@HE*D?@A—TEIHHO RGBS IS | ISR RAE S IR, BRI UMBRSZENIR E LRI

58, BIVIVDIEIES B, R EMEIRERRY PCB iRiH=ER 0,

—TEIHRHENERRT. BIMMRSEXH, 5IHNR2VMIESTIUESFE. HFNRS, EFEEEER.
ATERSHMNIEE (ERC) TRAEFA, sIHESER (aA, @, =3&..) HRIHREREX. NRXT
KEEXALERY, FRIEE LR ERC 1 ELEROIRER TR,

Gy
° IEME |HIRRmES SIRANEEECE, /55 5HE MRS IS RN AE 2 RS EN R,
o REBES|HBFMIMFZHHERZEE, TRIEEERE TR (_) -

* BEXHAREES (LK) W5IHEM, BER ~ (KRS) FRBRXANEXES TR, HI -
{FO}0 EETFO O,

o MR5IHIBINAZE, WIARIZE IBIRED R,
* SIHBRMAIUE—TRISHEER,
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* 5IHMRSHE—TRIS TN,

5 | B
>

5 I M HENE S VR YREES | BIRUAT A R I,

Pin Properties VoA X
Bin name: ‘ = Commeon to all units in symbol
Common to all body styles (De Morgan)

Pin number: 1

v] Visible
Electrical type: H paccive ~

Preview:
Graphic style: Hiine ~
X position: 0 mils
Y position: -300 mils
Orientation: £ pown ~
Pin length: 100 mils
MName text size: 50 mils
Number text size: | 50 mils

> Alternate pin function definitions

SHEESSVHIMER

5 |1 FOS RN
5 IR B ISCFE AN

5 IR E,

5 | BIRY R S BV EIRZ AR
BrAlERER,

5 |BIA] B

F 5 BIE Xo

5B
RS (B RAS FEFR. SR anmnERy, RR0s Hre SLa,
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I;p- .
Pin name:

Pin number:
Electrical type:
Graphic style:
X position:

¥ position:
Orientation:

Pin length:
MName text size:

Number text size:

—Input ‘roperties A

Output o
= P Common to all units in symbaol

> Bidirectional Common to all body styles (De Morgan)
FATristate .
lv| Visible
| |—|Fassive
Preview:
= |Eree
@ Unspecified

=¥ Power input

HFDwer output
'ﬁ__Dpen collector
{Dpen emitter

X—|Unc0nnected

50 mils

> Alternate pin function definitions

5B SR

& Cancel W 0K

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

R FRARIER SERRIEE ERC TRRER, ERCIHGESIHFERESIGNY, AR, BRWEASIBHEE, B
TR AME ISR 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.

Pin Type

Input

Output

Bidirectional

Description

A pin which is exclusively an input. The default Pin Conflicts settings allow

input pins to connect to most other types of pin.

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.
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Tri-state

Passive

Free

Unspecified

Power input

Power output

Open collector

Open emitter
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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 output pins, but not input 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.

An open emitter logic output. The default Pin Conflicts settings allow open
collector pins to connect to most input pins and other open emitter pins, but
not to most other types of outputs.



Unconnected A pin that should not be connected to anything. ERC does not allow pins of
type unconnected to connect to any other type of pin, and ERC will not
generate an "unconnected pin" violation when pins of this type are left
unconnected. Unconnected pins are not configurable in the ERC Pin Conflicts
map.

If a footprint has multiple pads corresponding to a single unconnected pin, the
pads do not need to be connected to each other in the board.

When multiple pins of type unconnected are stacked in a symbol, they are
connected to separate nets, whereas stacked pins of other types are connected
to the same net.

Note that this pin type is different than placing a no connect flag on a pin in
the schematic. The unconnected pin type indicates that the pin should never
be connected in any schematic, while a no connect flag indicates that the pin is
intentionally unconnected in the current schematic.

195 | B HEX B H AR5 | B

{RAILUES AT —TEIH, FoalkE X5 IBHCE, #EX5 BT\ 3 X5 BB K/, 9125 KE.
BRI F KN NAFRISHRIEME [, /75 RrIpE RS BN E .

hETETNERTEHTE 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, W5IHPFAMEFESNRH N —TZRETRSHNAEET, URNEEE
KRS ETAEINAMRTE, E—RANEs HNERERENRR, SNERSETMEASEERETX
ﬂoEﬁﬁﬁ&%%%%%TEK%@%ETEQ%@EW%%%WOﬁ?ﬁﬁi%ﬂﬁﬁﬁ%ﬁilﬁﬁt%ﬁi
EWRRERA, XSRS T B AR EIES [,

5B TN, AR AERTARTER, 5IHPMRR TRSEAFINEEN, BrlERS TRSERSS
. B—T5IHNFIERTERERN, BREFZLH X, 5 IR BBMEEEPIRE HERAEE.

—THIF2 7400 EEEXGE A NAND [ TRV HE B, BFEETRETNRTRISRT, ERNSEXPENTIRIZIAG
Hi5 IR, HEIE—THHY 7400 IS5, BEREAEINET ANEREERESRT,. BRESHAIAFITHE]
B, nAEABIRETIEELEN ) RAVBKRIEAXR, ERESTETNSIHES, BEH

Unit A v | MRHRE R SERI ST,

5B

P—FheRiEE (B 75 5 268 XK, muﬁﬁ@ BiRiAE, BIMEUESIER B RG2S TNAEs I HERER
i, FIEIHLEIENE IHEE A,

EfA5 RS A OB R A B oAsi TaReE, AR + 1 W EARD 3R IIRIMIERS Bl

BILUEE AR AN RIE S T IHNE—RE. 5IHRURRFEME, HELUETIERLTS I R SR
DA RFhnE, =i O RHKERFIOE, (RETNTIREE, RERELBTHSIR,
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NOTE
89,

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

b— * Pin Table
Pin numbers: 1-8 Pin count: 8
Count Number MName Electrical Type Graphic Style
- 1 ~ B Output (o Line
1 2 - - Input (o Line
1 3 + = Input (o Line
1 4 V- - Power input (= Line
1 5 + = Input (= Line
1 & - = Input (o Line
1 7 = B Output (o Line
1 8 W+ = Power input (o Line
+ [ ] Group by name  Group Selectes = Filter by unit:

Alternate Pin Function Definitions

Orientation

"O Left
o Right
o Right
T Up
o Right
o Right
I—O Left
_?_ Down

X Position

300 mils

-300 mils

-300 mils

-100 mils

-300 mils

-300 mils

300 mils

-100 mils

¥ Position

0 mils

100 mils

-100 mils

300 mils

-100 mils

100 mils

0 mils

-300 mils

Visible

[v]
v
v
v
[+
[+
[v]

[v]

© Cancel

T A RS ERETHAERBCERIMS, P ERRERRES RIS, LS 2RIARRRE

LT

Duplicate pins: none

Unit

wm N

v OK

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

Alternate pin 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: ‘ SorR e '
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. The alternate pin is assigned 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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-.f.’? * 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 © Bidirectional = 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 OK

BIEHBIRRTS

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.

NERRRSHE—TEIHNERAREREEAN, KiCad WRTSENBEIRERISHIE power EFR, AFPEIMUSIZERZ
fiEEHCHERNS. NRENSHRUEFLET EXAHRERS &, ZMSMSHNEREEfRERN RINERRT
B WEER, BUETFAEL,

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

In previous versions of KiCad, a power symbol’s pin needed to be both a power input pin
and invisible, and the pin’s name determined the name of the net that the power symbol
connected with. Beginning in KiCad version 8, the pin in a power symbol does not need to
be invisible, and the net is determined by the power symbol’s Value field.

NOTE

THEHE—T G\ND BERRISHIFIF,
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> »

power:GND — Symbol Editor

File Edit View Place Inspect Preferences Help
oo s ~ 0=
A CRAAA s 2> Al REID R 2
Libraries E E‘
Q gnd L E
A
Item i oy
in
leND i T
Earth EI
Earth_Clean mm
Earth_Protective P D
GND!1 * T @)
GND2 lo? <7 r
Proparties 3] E‘ /
No objects selected G N D Sj
#PWR N
Name Unit Body Type Description Keywords Datasheet
GND A Standard Power Symbol Power symbol creates a global label with name "GND" , ground global power
Z6.53 X 600.00 ¥ 200.00 dx 600.00 dy 200.00 dist632.46 grid 50.00 mils Select item(s)

b— .
Pin name:

Pin number:
Electrical type:
Graphic style:
X position:

Y position:
Orientation:
Fin length:

MName text size:

MNumber text size:

Pin Properties

1

-”F'nw::-r inn it
|_I ing

0

0

_?_I']nwn

0
50

50

> Alternate pin function definitions

REB-THIRNS, BEAUTIR:

mils

mils

mils

mils

mils

11

Units In symoo

Common to all body styles (De Morgan)

(v Visible

Preview:

& Cancel + OK

* 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.
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Place the pin on the symbol anchor. This is not required but makes it easier to place the power symbol in
the schematic.

s EREIKTEREHIFRTSER,

® 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.

* RENSHHISHECHNE BRIE, (ISE—TFNNA 4 , BEXAHAER, WTF LERRHERRS,
USALUZ #GND, IS # FFMIRISASHEIARIMEI PCB £, AESEEVRIEENBHIMERFR, BASE
HERAETIEFNRE—THE, IR—THERENSHIISAEU \# Tk, BoTIVERERIETER, &5
SEHRBMMEARIRTS RS,

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

RERS
MSRERTILIGERSRIR LN, ERAMEBIRE t0 fy B TRSRER,
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O [ ] Symbol Warnings

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

K avinaial =

ST

BN :

&

e
[E5S

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
EERINISHEIE : NISRIGARERHRTFN ?

R AR ERIERR S, BIRFRSMZE

o —THIT

o WHEEANIAERN

© A single pin which is either of type Power Output (see PWR_FLAG) or visible and of type Power Input
(see power symbols)

TEIERRRTSS, I TISEAEIREAS B XS ERANERE, NEFER

In previous versions of KiCad, power symbols required an invisible power input pin so
that they would make a global connection. In KiCad 8, the power input pin does not need
to be invisible. Therefore the symbol checker will report if invisible power input pins are
detected.

NOTE

133



pULESES):3

The Symbol Library Browser allows you to quickly examine the contents of symbol libraries. The Symbol
Library Viewer can be accessed by clicking iiﬁ icon on the main Symbol Editor toolbar or with View -
Symbol Library Browser.

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

Ib b4 /home/graham/kicad/libraries/symbols/kicad-symbols/Diode.kicad_sym — Symbol Library Browser oA XK |
File Wiew Help
BB C Q@ |kor 2 I
Q Filter Q Filter
oode
Diode_Bridge 1N4002
Diode_Laser 1N4003
Display_Character 1N4D04 [)
Display_Graphic 1N4005
Driver_Display 1N4006
Driver_FET 1N4007 H H
Driver_Haptic 1N4148
Driver_LED TN4148W
Driver_Motor 1N4T48WS
Driver_Relay TNAT48WT 1 N 4 O O 1
Driver_TEC 1N4149
DSP_AnalogDevices 1N4151
DSP_Freescale 1N4448
DSP_Microchip_DSPIC33 | 1N4448W
MName Parent Description Keywords
1N4001 50V 1A General Purpose Rectifier Diode, DO-41 diode
Z9.31 X600.00 Y0.00 dx 600.00 dy 0.00 dist 600.00 grid 50.00 mils

PGS I=EA N7 15\0 RS R S RN R ERIRE o,

TEMIERISU TS

ia Select previous symbol in library.

i% Select next symbol in library.

S G-)\ Q @)\ Zoom tools.

13 Select standard or alternate De Morgan representation of symbol, if applicable.
UnitA ~ Select the unit of a multi-unit symbol.

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

% Insert current symbol into the schematic.
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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.

When working with the simulator, 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, DC and
AC signal sources, a ground reference, ideal passive circuit elements such as resistors, inductors and
capacitors, and numerous other generic semiconductor device models.

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.

ERNRTR
(FERXIFZMPENBERTE
° EEIRTE: 10100, 0.003,

* RIFRRE 1.01e4, 3e-3,

* HIZFRTE: 10.1k, 3m.

e RKM FiE: 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.
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Prefix Name Multiplier

a atto 1018
f femto 101
p pico 1012
n nano 107
u micro 10
m milli 1073
k kilo 10°
M mega 108
G giga 10°
T tera e
P peta 10"
E exa 101

[R54 SPICE 753% #EEIA] FRART B L %45 ngspice, FFE KiCad EFHETVLIELUE ngspice f&
Fdo Ngspice RAREN., RXAXNERERTE : 196 (10%) XRF 1Meg™, M M 212
(103), IRIBFMEMNERAEIN, ngspice AIAEARZIFS KiCad HEMERTE, EITEERRA
SPICE JuZRAUABEFRARIAS 2/ VDo

NOTE

DERR

TRROGRREDEARS, RETREMETHIER,

ETRSRENRE—TERE, IEZASE82 TRTHENL. NFEEZTRIIMNS, BNIZHRENESE S —
TEIT,

SPICE REUERMUN AN FMERNSFERF. Rit, TAMNERNSHERNREERESRTEXE, BHIER
BRIRAERS, BIARNSEEEEH 2T (FREE... 111, I THAREERIERIEE,

FRILGET R RIS R WEER R MR PSR S EEM T E IR — TS,

HEMTIREY

BHFE. BREMEAMEREZALUEN, XEBIKE KiCad IHENBIEMNETRNHBNDESLUMEERE, FE
NABREARHKIRE , ARPRERRERNSH E FRENAL

KiCad tRIEL TR EHERTRT SHHREDY

* ZRISIEHFEM TSI,
e {USLIR, LB CFFk
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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.

HNEER

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)
* (apacitors

e Inductors

o &Lk

s AX

o HEIRNERIR
o THRE

* Transistors (BJTs, MOSFETs, MESFETs, and JFETS)
e XSPICE code models

o [RIASPICETTER

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.
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S FE &3 58 FEOEWER

MEB6(M): mm v
EEmHERFERH): 0 = mils
EENBNERRENV): 100 = mils
ESHENEE() 1 :
BASTART(A): 50 S
= EERIERTEIA) 10 S

SR EFSFEL)
FriFFEREIRIFTHEL
[] E s EF T 215 0mil FfE W)

T IRER(GERITTAAEER : BFE. BJT. BERF. HWEFEERISH Sin.Device FERH,

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 MOSFETSs, 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.

S ENFETTHNSEHRITEREETI). FR0, BERABHE. BERITRF. MOSFET WEEMKES,
HASEERAER RS HEFEERTSH Sim.Params FEH,

YRES SEIN-~ B AR SPICE &8, EABEIFHE A SPICE MRLUHITIHR,

HEEFEHIRFEH <parameter name>' EEFRAFSH B FERMAR Sim.Params FESREFMESH, X
A EZRMIMRIEE B RER, MAHIIHiEERRFESR. ENERTFEBNTRER (R, L. C)
BRER, WRFISHEFE Sim.Params FE, TIHMLLT B FER,

R

KiCad can also load SPICE models from external files, and this is typically how you will add a SPICE model of
a specific commercially-available part (say, a 555 timer, or a TLO71 operational amplifier, for example) to
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your simulation. These models must be in a standard SPICE format and must not be encrypted. Models such
as these are readily available from numerous sources - manufacturer’s web-sites being just one example.

EMAESAEMERE, BITHARRRERWEE (RSB - ((RER...) HMXFHiisE SPICE RE,

3 T I EE Ter v A X

Model Pin Assignments

'i'i‘:' SPICE model from file (*.lib, *.sub or *.ibs)

File: TN4148.lib |

Model: | D1N4148 v

Built-in SPICE model

Parameters Code

Parameter Value | Unit | D... Type

Instance temperature (temp) 0 “C Float

~ Geometry

prerim G o5 [ros

Area factor (area) 1 Float
Save primary parameter in Value field
© Cancel v 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. The library filename is saved in the symbol’s
Sim.Library field.

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 listed in the dropdown. The selected model is listed in the symbol’s Sim.Name field.

AILUEA parameters iE-FEB S (FIEERMSEH) . TFHEERS S8LUANFHIEENFMESBEEMETE
21 Sim.Params FFEEH,

ZWAG R 2R AR SPICE 2R, RATHHRE A SPICE RRMH TR,
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KiCad is not distributed with SPICE models for specific commercial devices. These models

NOTE . . .
are usually available from device manufacturers or other internet sources.

EEIERY (IBIS)

IBIS (I/0 ZHXERAE) X2 SPICE REME M, AT FERM LR/ HE R XITT R TEE,
797 10%% IBIS X4, FFROETE SPICE BEERURIMRRIE, HiRE—T .ibs X,

:IZE' b 4 Simulation Model Editor v X

Model Pin Assignments

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

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

Built-in SPICE model

Rectangular wave driver W

Parameters Code

Parameter Value Unit | Def... | Type
Power supply (vcc) typ typ 5tring
Parasitic pin resistance (rpin) typ typ 5tring
Parasitic pin inductance (lpin) typ typ String
Parasitic pin capacitance (cpin) typ typ String

~ Waveform

OM time (ton) 100n 5 Float
OFF time (toff) 100n s Float
Delay (td) 0 5 0 Float
Mumber of cycles (n) 50 1 Int
: 1Valu

S Cancel « DK

X REFERARERSUAMERR, BERAMUSENEER, thAEAENFRE ]G RNER, BEEAIUEAENTF
SPICE_LIB_DIR MI{E, HIRIMEL EXZBEELE, BEXHRFRFERSH SimLibrary’ FEH, WERMET
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IBIS AU, IHENERHIERFEISS IBIS REUMEX,

Fufd M IBIS MAHE R E2EARTHE, AX IBIS XERUIEZ Tl THRIMRFERSH Sim.Name ¥
B

Pin &% IBIS BRI T B TR, PMES IBIAIRSNE B B E £~ S5 B, Frits | BINmS
(REERS2MI Sim. Ibis.Pin FE&H,

B SRS T FROERSIR, FIIHASESE, PRSI RFHRIEIERISM Sin. Ibis. Model SEH,

B k%5 |BEGBEPRIZM Mt Lo 5 IIAURARBMEAENTRTH ;| CHURENEMEN. BEANEET
#DC BzheR ; HNETTILIZ FEFER = PRBS WahdR, ZEZFMFERISH Sim. Type FEH,

BEUATN-RANLTEENREERNSH, WTFETEH, SOLE IBIS XEHHEXNSR/IVE. BEMESRRXEZ
B0k, FEALRESIHERNRBERRRENESH, FAARFERIANENSHMEREERTSHN
Sim.Params ZFE&H,

NOTE KiCad REIt 520 IBIS #&8Y, IBIS {&2RLEEHAIMISZZ SIS 7S,

KiCad Y Simulation_SPICE &F=ERME T/ THEIEEN IBIS (A EEREMRS, IBIS _DEVICE
NOTE AIATFTHE (%) BI), T IBIS_DRIVER BIFAF{AEIRENEES M, S TE=95 BIthERLISG

o

5| B9 c

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 LUERGEEE RN 5 IBIHES I I-RISRTSHYS | BIRRA B A EAR RS |,

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 I

Model Pin Assignments

Symbol Pin Model Pin
1(D) 1(D)
2(G) 2(G)
3(S) 3(s)
4 (Substrat) 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.

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.

SPICE #RiR&Y

AL REBE RN ARFERRRE SPICE #R1AFT, XM EETEXRAMENER, AFERAPSZIFHINRARS
o

o DIRFFSKHIFRRRT (IR0 .tran 10n 1m)
o HRESZRE (/0 K1 L1 L20.89)
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FTRERA N AT RRERMITA,

MRREENASRIZHEDT, WHLTHFHESRN, (ERSERAEFERENT, BR, KalEhEm
BIHEEFEEE.

ﬁ;& SPICE *Tl/\fﬁmﬁ%liém1m/u\, 1%5 |FI_| DgSplce 27%0

\_,_wE

Circuits for simulation are drawn in the Schematic Editor, but simulations are run in the Simulator window.

RAFPRHE

BT, BERERREREOTLS BE - 5 NEATHTRET §() RMFIFF SPICE (HEEN
1.

@ F 4 * [Unsaved] — Spice Simulator oo X
File  Simulation View
> fin L/ o
Run/Stop Simulation ~ Add Signals ~ Probe Tune Sim Command

Plot1-AC ® Signals
I V(/lowpass) (mag)

mm V(/lowpass) (phase)

Cursors

Signal Frequency | Gain/ Phase

Tune

Keaucing Trtol 10 L TOT X5plce A Oevices

Doing analysis at TEMP = 27.200000 and TNOM = 27.000000
Mote: wl: has no walue, DC @ assumed

Reference value : 1.00000e+00

No. of Data Rows : 61

ZIHEED ATLTED

e HOMEE—TIRE, HhaawE BRIk,

¢ The main part of the window graphically shows the simulation results. Signals need to be selected from
the list of available signals or probed before they are displayed in the plot.

o THEIEIRT A, MHIEHISEmKE ngspice (AE5 ZEHWHE.

® 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.

TFS

Workbooks are files that store information about the simulation environment, including simulation setup
parameters and the list of signals available for use. They can be used to store the setup for a set of analyses,
which can then be reloaded and rerun at a later time. A workbook can include more than one simulation -
for example, it may contain separate tabs for Transient (TRAN), Operating Point (OP), and Small Signal AC
(AC) analyses which you added as you worked.
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You can save a workbook using File . Save Workbook and load one using File — Open Workbook.

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

—_—r=
TR
Before running a simulation, you need to select a simulation type and set the simulation parameters. This

can be done using Simulation - Settings... or the Sim Command button (a) and then selecting one of
the available analysis types:

* OP— DC Operating Point

* DC—DC Sweep Analysis

® AC— AC Small-signal Analysis
e TRAN — Transient Analysis

e PZ —Pole-zero Analysis

* NOISE — Noise Analysis

® SP— S-parameter Analysis

® FFT— (Fourier Transform) Frequency-content Analysis

These analysis types are explained in 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.

Once the simulation command is set, a simulation can be started with Simulation - Start Simulation (
ctrl |+ R ) or the Run/Stop Simulation button (’).
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R

@ 4 Simulation Command oo X

AC DCTransfer Operating Point Transient Custom

Mumber of points per decade: ‘ |‘ID

Start frequency: 1 Hertz

Stop frequency: 1Meq Hertz

Add full path for .include library directives
Save all voltages

Save all currents

Compatibility mode: | User configuration

& Cancel 0K

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.

The output is displayed as a Bode plot (output magnitude and phase vs. frequency).
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@ 4 Simulation Command oo X

AC DCTransfer Operating Point Transient Custom

Source 1 | |Source 2
Sweep type: vV w
Source: ~
Starting value: Volts Volts
Final value: Volts Volts
Increment step: Volts Volts
Swap sources

Add full path for .include library directives
Save all voltages

Save all currents

Compatibility mode: | User configuration

® Cancel v OK
Calculates the DC behavior of the circuit while sweeping one or two parameters: source values (voltage or
current), resistor values, or the simulation temperature.

To run a DC analysis, you must choose what type of sweep(s) to perform, which source(s), resistor(s), or
temperature value(s) to sweep, and what the sweep range(s) and step(s) should be.

whETREE,

TERDH

Calculates the DC operating point of the circuit. This analysis has no options, and results are printed to the
SPICE log and also displayed as labels giving the nodal voltages and currents at the operating point, added to
the circuit schematic.
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@ 4 Simulation Command oo X

AC DCTransfer Operating Point Transient Custom

Time step: | | seconds
Final time: seconds
Initial time: seconds (optional; default 0)

Add full path for .include library directives
Save all voltages

Save all currents

Compatibility mode: | User configuration

& Cancel 0K

TTRRERBETA,
BTHRSON, THEBREERWNINES KNREHERE, ERILUERETE—T e EREBZRIAE 0.

whERRERE,

147



BE X3

@ 4 Simulation Command oo X

AC DCTransfer Operating Point Transient Custom

Spice directives:

.ac dec 1@ 1 1Meg

Load directives from schematic

Add full path for .include library directives
Save all voltages

Save all currents

Compatibility mode: | User configuration

= Cancel + 0K
BEXDMLEERIYRE SPICE SR RIRB O, ZMNREBEMNEFHRARHZE, SREE SIAFHYER SPICE iR
ARTE HIBI B E XD SAES,
BXDATMBNESZIER, 52H ngspice 3244,
BN RZE
BN THERTLER T LRSI,
B .include EFRREIRMTRRERE L4 STIYRIEE AT . include FRIDETHIAENTBRIRIEIR I BT ERIR,

REMERE 1 REAERRA EHERES D5 A THHNE T RIRFREENER. REFR, HEHFUREHN
BT RERR ERRE o

FABRRA TR ERPERATNHERNESER, BAFPEE EINRIEAFK .spiceinit ngspice BBEX
o FEABINTE ngspice A4 HdfT T #Ek,

RES
ERESIR

TR AR - RIMES ((crrl + A RIS j]__I'L Z4 ) ERARESIIR, WEIIRPHTERRITERMNE
BESHIRP, R cerl [ shife BAIDN—RERZTIES,
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SHERNTIR

FEHRBEONTEHREET—TEHEITE (,/8), BT —MRIFHATCRIERESHTEE, BEE, AFA
e ERIBERESRTNITR,. ERNEE, BERARNIER2EESE., AFERZIRNYEMAEEESE LR, 48
ML REHE T, BRMNBR, FRERS5IH. SEFEEE LR, MRNSMBERLRS T HEMH
5. TEEALTERNBRES,

{EFASPICEARRAT

R ngspice x¥F .plot FRRK, EEABEEZHRIMRAR KiCad A{E,

ENRE

ENEDBEEEEEEHERSS, EEHEM Simulation SPICE:VOLTMETER DIFF AR, Z&S=SEM THTFE
DEERNMG T, FBPRILUE,

%5 kicad builtin_vdiff BY SPICE {2EIEFSc T ELANE VOLTMETER_DIFF &5, FAFPA

NOTE & YR4M SPICE 87,

AILLBTHE .probe vd(X) FRRAIREMEARS AT, HR X RIRENEH (B0 R1) o AHTHEM
B, EEAESHIRMISSHEA vd X . HIE, RESFRLNEESIIERT, CRZEAPHA, X5
EHIR AR T AR EER RN S,

BERMESEREt

In order to remove a signal probe, clear its checkbox in the Signal list at the top-right of the simulator
window.

. —
BT

It is possible to change the value of passive (R, L, C) simulation elements using sliders in order to graphically
adjust them. Whenever the slider is set to a new position, the simulation is run with the new parameters and

the current simulation plot is updated. In order to add a slider for a component, use Simulation - Add
Tuned Value..., the keyboard shortcut 7 orthe / button in the toolbar, and then click on the component

to tune.

* The top text field sets the maximum component value,

* The middle text field sets the actual component value,

* The bottom text field sets the minimum component value,

® The slider allows the user to modify the component value,

¢ The Save button modifies component value on the schematic to the value selected with the slider,

* B w RIENTHMERERST BRI E HRIAE,

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.

AIMIEEER
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Plots

Simulation results from the TRAN, AC, DC, NOISE, SP and FFT analyses are visualized as plots. As multiple
analyses can be performed there can be multiple plots open in separate tabs, but only the active tab is
updated when a simulation is executed. In this way it is possible to compare simulation results for different
runs.

Simulation results from OP and PZ analyses do not generate plots. Instead, they present
NOTE their results in the Simulator output command window and, in the case of OP, as labels
added to the source schematic.

Plot colors

Colors of individual plots may be set by clicking the Color field associated with each signal. You may choose
from a predefined palette (Defined Colors), or select a custom color (Color Picker).

Plot legends

Plot grids

Plot backgrounds

BILUER A B DMEAEA T ILEREE X 2E, LEGIRIIR, AIMMENERENETE, FrRIUER #
- BBERIGLESRMEBTREIZE, FER NE - BEER/ A S RAEUETR A ERREEMAZEE
%,

Cursors

For precise measurement, cursors are available in the plot window. They are enabled and selected from
within the signal pane on the right, using the checkboxes 'Cursor 1' and 'Cursor 2'. Each cursor is identified
by a number in a triangular marker at the top of the plot pane. Cursors are moved and positioned within the
plot window by clicking and dragging them.

Measurements

Measurements are associated with signals on plots.

Measurements are made over all the data resulting from the simulation, not just the data
NOTE that is visible in the plot window at the current zoom setting. This may be confusing in
certain circumstances.

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 unselected, and therefore unplotted, signals can
be measured.

Predefined measurements associated with a signal are available by a right-click over a signal row which

invokes a pop-up menu offering the following measurements:

® Measure Min
® Measure Max
® Measure RMS

® Measure Peak-to-peak
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e Measure Time-of-min
e Measure Time-of-max

® Measure Integral

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.
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.
LEENRAILUHTUATRE ¢
e scroll mouse wheel to zoom in/out,
* right click to open a context menu to adjust the view,

* draw a selection rectangle to zoom in the selected area,

® drag a cursor to change its coordinates.

B

Some analysis types, such as the DC operating point analysis (OP), do not have any graphical output to plot.
Instead, their output is printed in the SPICE console. In the case of the DC operating point analysis, labels are
also added to the schematic indicating the operating point voltage and current values at the nodes.

SHER
KiCad FIhEas1MHt T S HARKA T
® 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 the simulator plot as a graphics file
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.
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Exporting the simulator plot 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.

EH

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.

PIZRA IEH#A

It is possible to inspect the SPICE netlist with Simulation - Show SPICE netlist.... 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 with others for instance.

W)
UNR{HEESIMET BPZAINEY (SURASZEINEY ) , FILURALT SPICE #RAM.
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WARNING  FERMETNAIRESSEEERNER, NIEEERAXEIED,

.options gmin=1e-10

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

gnin FEFAITHRNBER, BUAER 1e-12,
abstol EEFHENBRIREDEE. BUAMER 1pA.
reltol SEFMENAHEE, FIAER 0.001 (0.1%)
cshunt FERRFEARHIE TR E T I B II— T A 8R.

Incorrect assignments of pins between the schematic and the SPICE model

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.
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PN ES
BRI

KiCad MA4HIX—ERDHEARES . BEETHMNOFT, BIINSEXNREE EAESNERNY

NOTE v

NALE

KiCad X BFXALTE, EATLHEXNNYARAZREERTEZN, IHEBERLEETEZNE
${VARIABLENAME} NEL E&ERiEEPHFEREMMS,

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.

BRIEABA, SNEXCREEFRPEANTEENZE FRIEENNEY, MARKENEL. Fl, ${# &
BERACRIEE B AR B RIEERITIRE, TERFIEEARRIER SCARRE AR =R O R RIEERI DI,

Variables can also be used for field names. A field with a variable as its name will automatically have its
value set to the same variable. For example, in a project with a project variable MY_VAR set to MY_VALUE, a
user-created symbol field named ${MY_VAR} will automatically have its value set to ${MY_VAR}, which will
then resolve to MY_VALUE. If the field’s Show Name property is set, the variable’s name will be displayed as
the field name, for example MY_VAR: MY_VALUE.

Variable name Description

# Sheet number.

#Hit 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.
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Variable name

PAPER

PROJECTNAME

REVISION

SHEETFILE

SHEETNAME

SHEETPATH

TITLE

<variablename>

<fieldname>

Description

Current sheet’s paper size. This variable is only available in drawing sheet fields.
Project name, without a file extension.

Contents of drawing sheet’s Revision field.

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>), 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 Description

<refdes>: Contents of field or attribute <fieldname> in symbol <refdes>.

<fieldname>
Both built-in and user-defined fields are available. Built-in fields use all uppercase

letters: for example, to access the value of U1, use ${U1:VALUE}.

Built-in symbol fields are DATASHEET, DESCRIPTION, FOOTPRINT,
FOOTPRINT_LIBRARY, FOOTPRINT_NAME, NET_CLASS(<pin_number>),
NET_NAME(<pin_number>), OP, PIN_NAME(<pin_number>), REFERENCE,
SHORT_NET_NAME(<pin_number>), 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.

SRR KRB 3

HIEREXEXER KiCad RIS EN—FER, BENS SQL BiEETREFEXSHNEE, EEMEASIISE
ARSHEENEX, R, B 5IH Eith KiCad EERRIRTSHIIER, & THIEREXBE XA RBENT—T KiCad
f15 CREEME ) MAE—ARE (FK) , EEEE—TKiCad #E CREHERE).,

(EFSUREE XBAEE P LT KiCad RIS EMIFER, MEIETEEEXKITH (AR BIvThH) | MERERNS
EREFERRE TR, ASBEETUEERE=7TE, AFEETEHIENEmER, BEEXRENTIE
iR RN KiCad ERTEREESE %, RXMARNEERE RRTFAMENTAHE, RATwEEEXKITT
HERILEENERRES (XEALAREBERRER) .

KiCad Ri2{t4miE SQL BURESE X BUEE XX ENERRE. AFRAMBTIHRRGENTERENIRNKE!
BHEMBEE, BEAFARGEEIS = SHEERFPRERFRENERER, SEAFPUREREME=SK
%, WA mEERE (PLM) TERGIZMmELRIE,

BEHEEXBES, §—THZT &R, STREEARE—LNTH (NBEETBE) , STRAMUE—THII
g, XBREARERNTHAILUEARNEY, XEBMEE KiCad PEEZICARESFER, STRUONE—T
ME—RIID 5, {ERAMZRMEMNRSHIRIRART. XTHE—NIDEEZ—TYRS (FEHEGES, WEHER
NEGRS) o FRRXEMVINE T E KiCad FEHRE, AN A LibraryNickname:SymbolName
LibraryNickname W5 KiCad EXRFHFSEMETE, RHEAMZIE—TEE KiCad FEMF], XA
LibraryNickname:FootprintName . #IRX—FFE, MERHHERIRTSIFIIE—T IS,

RWEATUISEZRENG, XL AL R MEMETS] KiCad FHIRTSFER, KiCad #UEE XEXERIECE SUAHE
HIXEFENmRAN, BEEEFRANL, URESNFRESENSERSRDERIEEE,

BUERE R R EERCIE S

BEB—THIEEXRE, (REFMEIZ—TEEXH, EPES KiCad EREIRIIEIREEAEESHMEKRFRIRE
iR, S TENEREHIEI—THFSUFH, HIU kicad_dbl A BRRET. ASIREILUEREEBRIS EWIEESY
AR MEN RN E BRI S ERT.

156



"meta": {
"version": 0
B o
"name": "My Database Library",
"description": "A database of components",
"source": {
"type": "odbc",
"dsn": "",
"username": "",
"password": "",
"timeout_seconds": 2,
"connection_string": ""
}
"libraries": [
{
"name": "Resistors",
"table": "Resistors",
"key": "Part ID",
"symbols": "Symbols",
"footprints": "Footprints",
"fields": [
{
"column": "MPN",
"name": "MPN",
"visible_on_add": false,
"visible_in_chooser": true,
"show_name": true,
"inherit_properties": true

"column": "Value",

"name": "Value",
"visible_on_add": true,
"visible_in_chooser": true,
"show_name": false

15

"properties": {
"description": "Description",
"footprint_filters": "Footprint Filters",
"keywords": "Keywords",
"exclude_from_bom": "No BOM",
"exclude_from_board": "Schematic Only"

Database library files are in JSON format. Standard JSON syntax rules apply. To check if

NOTE . . . . . .
your file contains syntax errors, you may use a JSON validator or linter (available online).
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EBR&ER

KiCad BEIR3Z#F ODBC 8% SQL #iEE, (RAILIF DSN SHEERZRISEHTIERE, WRIBMET DSN 2F5, Ak
B username [ password FEXIGHANRZEEES| DSN, WMREBHET —TEEFRKH, dsn, username,
password FENIHAMR, EEFRTEYEEEHRS ODBC Rihi2f, XHaLa S ODBC RaNERE STISMHEM
28,

When using a DSN connection, leave the connection_string property blank or omit it from the file. When
using a connection string, leave the dsn, username, and password fields blank or omit them from the file.
Connection strings must start with a Driver key indicating to the ODBC manager which driver should be
used, and may include other keys that depend on the specific driver. Check the documentation for your
ODBC driver for details. You may also find a reference site like connectionstrings.com useful when
configuring a database connection.

KiCad NEFTUAAHEAAFER ODBC BEFREUIEER S 2R, ELMIXT 5 Sqlite, MySQL. MariaDB #1
PostgreSQL &,

Windows users: the backslash character (\) must be escaped with a second backslash
NOTE when included in a JSON quoted string. If including a file path in your connection string,
make sure to use double backslashes ( \\).

Flatpak users: You need to install the corresponding ODBC drivers as Flatpak extensions.
You can do this via the "Add-ons" section for KiCad in your software manager (i.e. GNOME
Software), or via the command line: Run flatpak install
org.kicad.KiCad.ODBCDriver.sqliteodbc for SQLite, flatpak install
org.kicad.KiCad.ODBCDriver.mariadb-connector-odbc for MariaDB or MySQL, or
flatpak install org.kicad.KiCad.ODBCDriver.psqlodbc for PostgreSQL.

NOTE

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

[5]-1z3

BTHIEEXBKEAI S SIRAR 2 THIRERN "FE" . BEXATH libraries RETZE—THWRIIK, 8T
RREX—TE. BTELAFEUTRE:

name : The name of the sub-library (table) that will be shown in the KiCad UI and included as a prefix in each
symbol name placed from this sub-library. This name can include any valid characters for a symbol name
except for a forward slash ( /) because the slash character is used as a separator between the sub-library
name and the symbol name. If this field is left blank, no prefix will be added to symbols in this sub-library.

table : BUEEFHIRIIZIN,
key : ISME—HEMFR, BT IRBIRFHIZRG,
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symbols : ‘@& KiCad £555 | HIIFE.

footprints : @& KiCad %5 | AXI%I%,

fields: —TFEREXHFIRK, EXBEEXNETFEBESAENSHENETRIEE ERERMNAFGESH, WURER
SHEKEX T —TRVMERINFE, BLIEEXRFNESBSRNSHEXKEME S TFEREXBAIUS
=

column : RIZARRE B — T F ERRIEIE FE 2R FIHI2FR,

name : EMEBUEEHIEFH KiCad ZFERHIRM,.

visible_on_add: f1R2 true, YURKSHEANE, X TFENGEREEFAN, MIREZEEEXITIRE, BIYR
iANJ7 false,

visible_in_chooser : {1 true , X TFEIGAERBSERBHETRA—T5, NREEIEETXTIR
J3 false,

i
o}
a
=
pd

show_name : {IRZ true, BRETHERHN, ZFERIIBIMITEREESTET. MRLEEEXTIRE, HROAR

false,

inherit_properties: f1RE true, HERRSHEZFE—TLHEN name FE, ILRABFENBITMEIE
FER SR, HtEM (visible_on_add, show_name %) HRFERFRISHHIRE. MNRAENFERBTRRTSH
REE, BTIRENEAE, NREEIEEXTIRE, BYEIARN false,

properties : fiSBUESEIEESINRG, FrERIRMEERZ LR ; (LB EEIEE ERE PEERREEITM
FRFRIZIRENEFHE TR, FATEME

description : ISR,
footprint_filters: FIBBLARFINIT B,
keywords : fISHIXRIARM,

exclude_from bom: fF5M "RTIFETE BOM " &E, ZHNIiEHFE
KEXRE) ,

¥
f

4,

e

WA AMRE (0 KRR, 1

exclude_from_board: £S5/ "HEBRTE PCB XN " 1R B, ZANINE2FER, I8N /EM/TRE ( 0 AFXRER, 1
RERHE) ,

RS AL EIEE X (APEXH) FER, HFELNER KiCad FE, &E Value H Datasheet

KiCad only supports text (string) fields. If you map a database column containing a

numeric SQL data type, it will be converted to a string using a general-purpose conversion

algorithm that will switch to scientific notation for very large or very small numbers. This
NOTE . . . ..

format conversion cannot be fine-tuned by the user, so if explicit control over number-to-

string conversion is needed, a new column or view should be used to do the conversion in
the database.

{58 SR B R B R

BIZREXAHFHSERNMBNSERTE, TRLEARSERSMNBIEERTHRETTH. MEUEREXEKEFRE
RITTA BRI "MEFREFRTS " THREH TR, IR EMREURE PR ERIEAFER, MURERRERHN

LHIRIS,
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BIR, BEERAEIANEMREDDAFETHNSERTD, IHBEEXKEETRESETIF. NRIFEE—
TEREABIEEXBKENRSIR, (RAILUEDER "SR5 E" FHEERH "B " SEEGEMRISER SR
R,

HTTP Libraries

HTTP libraries are a type of KiCad symbol library that sources data about parts for an external source such
as an ERP system. They do not contain any symbol or footprint definitions as standard KiCad libraries do.
Instead, they reference symbols and footprints found in other KiCad libraries.

HTTP libraries are read only and support REST or REST-like APIs.

HTTP Library Configuration Files

To create an HTTP library, you must create a configuration file that contains the necessary information for
KiCad to connect to the providing library (API) and to retrieve data from it.

Copy the template below into a new file and save it using the .kicad_httplib file extension. You should
then edit this file and replace root_url and token values with your own. Once saved, add this file to your
global symbol library table using the Configure Symbol Libraries dialog which can be found under
Preferences - Manage Symbol Libraries....

Users have the option to configure two timeout settings. The timeout_parts_seconds setting dictates the
validity duration of a part’s information, while the timeout_categories_seconds setting determines how
long categories remain valid. The default values are set to 60 seconds and 600 seconds respectively, but if the
data for either setting is anticipated to remain unchanged, users can opt for higher values. This will
significantly speed up the opening of the symbol chooser. It’s important to note that KiCad will re-cache the
data on the initial startup regardless of these timeout settings.

{
"meta": {
"version": 1.0
o
"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
h
}
Authentication

Authentication is done via an Access Token only. Users need to ask their administrators to get a valid token
issued if the HTTP library is maintained externally.
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Caching Behaviour for Categories

KiCad caches all available Categories once when opening the Symbol Chooser Dialog. Subsequently, any
alterations made to the categories on the server side will remain undetected by KiCad until the user
performs a program restart. This implementation is intentionally designed to conserve bandwidth
resources, as it prevents KiCad from attempting to retrieve data from the API every time the user opens the
Symbol Chooser Dialog. Such continuous data fetching, especially under constrained bandwidth conditions,
would severely impede KiCad’s performance.

Server Response Codes

If KiCad receives an API error, it will display an error message to the user. For more information about API
errors and server responses, see the APIs and Bindings section at dev-docs.kicad.org.

BHEXM&RN BOM B

KiCad AIUSHZMENHIMEA BOM, MRTFE, FHAAILIEXHHIHER.

S HMFRAITFETE netlist export sectiondigiR, BOM SHAEBOMS HE 1Rk,
TER T MR A — TS HR TSR —T SR,

ARDNATEIRIER £ R AR
ST BB FIUEI et TR, .. RIS S W FIEh,

:IZE' b g Export Netlist WA X

KiCad OrcadPCB2 CadStar Spice Spice Model Custom MNetlist Generator

Title:

‘ Custom Metlist Generato

Metlist command:

<netlist script> "%l" "% O"

Output Messages

Show: All Ermr’so Warningso .ﬁ.ctinns Infns Save...

Add Generator... Remove Generator Close Export Netlist
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FNERBRRE— TR —Tm%, ZMETENEP, RERE SHMRZH, NEBTZmS.

URIRERE, KiCad ZER—THEIN XML X, Hha@sREEFRENMERES. REETEMRSMT, MU
B MR D FTERIMRIE T

PERINTFUERHIRE, LUEMZRE R EREIAT R E RS oim AT i PR IR, AAIRIRIZR 31N
ARTFFRERREMRERIIA, TEHER T 5o

Python 1 XSLT 2RI EE X MEEMSHEATE,
FRINFFH BOM 4 Fa%
KiCad @R RIaIMERSIHE, SEiT BOMAER T 24 BOM,

[ ] @ Bill of Materials

BOM generator scripts:

Generator nickname: bom_csv_grouped_extra
bom_csv_grouped_extra
bom_csv_grouped_by_value Output: CSV (comma-separated)
bom_csv_grouped_by_value_with_fp Grouped By: Value, Footprint, DNP, specified extra fields

Sorted By: Reference
Fields: #, Reference, Qty, Value, Footprint, DNP, specified extra fields

Outputs components grouped by Value, Footprint, and specified extra fields.
Extra fields can be passed as command line arguments at the end, one field per
argument.

Command line:
python "pathToFile/bom_csv_grouped_extra.py" "%l" "%0.csv" "Extra_Field1"
"Extra_Field2"

an U U

Command line running the generator:
/Applications/KiCad/KiCad.app/Contents/Frameworks/Python.framework/Versions/Current/bin/python3 "/Applications/KiCad/KiCad

Reset to Defaults ? Close

B R 4 &K, BILTE BOM £RERMIAIIRFRMEMEIAR, [b w &, ALBEREA, » REEXAR
tEAR TP TTT AMERIEIA,

FA Python 1 XSLT fREMAEMERHAAIUIE—TIREETRE, HWRERSNINENRE. X TIRRIRZFRET
R ER IR B RFE BOM MHEER, fREIRUNIEFRIE @package, ZFRIEEEIIRERIWAENS
ERH P E B as B

LN ERRBIAR, KiCad ZEMERMBITFR, ERIBENGHEANER, AJEEEFLIFRMTT.
KiCad 1% EI M AR s Bl AS AR R Y Fon 31T B s FA RE 36 XA B %o

ERBRTTHRI

M BOM S EMmBTEX T KiCad iz T, FALIERPmE LSS,
SFEMA xsltproc HIMRS HER, UTA—TTA :

xsltproc -o %0.net /usr/share/kicad/plugins/netlist_form_pads-pcb.asc.xsl %I
YFEF Python Y BOM Sitigs, UTA—TAI

/usr/bin/python3 /usr/share/kicad/plugins/bom_csv_grouped_by_value.py "%I" "%0.csv"
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NOTE BWEmBTHAESS (") NBEEEXR, DBEISSERIEMSTHRTR.

RLEPRIFS (R0 %I F1 %0 ) EmSITHREBRHREX, KA KiCad ERITM B ENTEA 1&#RA XAF R,

%1 <T2R8E>/<TI2RM> . xml HRE] R AR LI BRI R, ER BOM HMREM SR IET
RETINS

%0 <TERE>/<TERM> L BOM MR XA LN RENN AR CREXHTER) -
EUHNXAT BERAERER %0 FIIEEE.

%B <IERMm> it BOM IR XHHERN AR CREBEIXAHT ER) -
EURXAT BERARERER %B FIIEEE.

%P <Ii2mR#E> TEBRNBNERE, RKREEHRML

FRiE RS AR T

Lt BOM XARIMKRR, KiCad REIB—TrHEMERNMF, REST—TRBNIER, SHEIfREHELIERR
FRHIMRZ BOM #81l,

thiE]ZREA XML iB%, EE8AXIRITHWABEE, RiFmL (BOMIMRK) , TBHEMRAHIAEFE
N SERLEHUFF,

FR[BIIZR S HILEA IR 20T o

FRFMAPEIFIZR A B4 HRIZR SR BOM RUSEHA R XA BN AHISE 1R, RSB Python, XSLT SHEMIEthAETS
¥ XML {ER AN T BREEAIBITIRER,

REINFHIMZES BOM S 836 XSLT ; Mi%H Python SKEMT B, M KiCad 7 1A,
NOTE xsltproc AHRE KiCad —#o%d:, RETCRMBMREE, Aid, TEHSIE 7R XSLT Mk
SRR TR,

FEIfERLEH
BRI T PSS TR,
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<?xml version="1.0" encoding="utf-8"7?>
<export version="D">
<design>
<source>F:\kicad_aux\netlist_test\netlist_test.sch</source>
<date>29/08/2010 21:07:51</date>
<tool>eeschema (2010-08-28 BZR 2458)-unstable</tool>
</design>
<components>
<comp ref="P1">
<value>CONN_4</value>
<libsource lib="conn" part="CONN_4"/>
<sheetpath names="/" tstamps="/"/>
<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 “Fral” &R,

o “ToiF” BB,

o “EEFL” BB

* “FEE” EBDe

o 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>

AERD I BREBEPHITAHIIR. TSR RN
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<comp ref="P1">

<value>CONN_4</value>

<libsource lib="conn" part="CONN_4"/>
<sheetpath names="/" tstamps="/"/>
<tstamps>4C6E2141</tstamps>

</comp>

TLRABRR TLSR IR

libsource BB TR ERI R,

part ZE PRI T B R

sheetpath BREMPRIEEREE : AFiRaIEE.

tstamps TCAFHIRT (8] 2o
Ko R ERIN

7 TIRBINRPEITTA UR R EER_ ERTTt, B EEE [ RE A TARE—RR, M, KiCad {2t T —FiHBIRY
BHIGKIRF—T 7o, BIERR AR, AREETIEPEFRNITGS, ASRETHEIERZ ERERR,

N EZEREEIETESTTARERNE TR, B2, EERNEXRENTR, A—TERSHZXER, E
ZEA TS EAERN EBHITTH.

E—TEZNBEREMF, —THENERE—TH—FIRART | CHERER. —THRENTH (E—TERNE
REMN) B—THE—HIRRRT | ERREN TR EZ,

“BEX P ER Y
SR EIRERT <Libparts> XSO HINATERBEREHNE 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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TLRABTR
<footprints>

<fields>

<pins>

FIRERIRR S5 [RHIZERYS ¢

5| BHEEY
Input

Output
Bidirectional
Tri-state
Passive
Unspecified
Power input
Power output
Open collector
Open emitter

Not connected

=350

ToSRHER

AEHHEK, STHREFE—TRHH <fp> t5EH,

FENFER, 8TFENZMNESE—TERN
<field name="ZFEXEZF">..<field> iR EHFLH

{EMEIH. S TEIMEE—T 2 <pin num="5]
IgRE" type="pintype"/> txEHLAH, AIAERISE |

LRI T

R

ARG

i 4 5 | B

WAL (@A)
BE@mAkL (=Z8)

ToIR To i I A i Sk
RAFIER S EE

To IR A S B

RS, iRERE L

B IR AR TR I FI S BB ARTT B
B HITEE B AR TR R FARTT I

A RIZE PR RERIRS

BEE D E AN <libraries>, %ED IS TEPERNFRIEEERSIR,

<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>

<« M éﬁ” I!:Il:Bﬁ

MEEDHIDFREETA <nets>, X—ERMET S FFERIMNENIERRIE T RLEHTS | RN FIEERERIE,
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<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 EUTRA,

<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>

TCRAFR JToSRIER

net code Z ML EBIR IR T

name L& TR

node 5 (A ref #HiR) S (A pin #812) , Z5IHS5MEE

=38

RS HER LB
FEIE— LA XSLT MIFRER S BRI F .

XSLT ABE—F XML ES, FFEIEMRTF XML %k, xsltproc 2% Al ARIEEN a1 XML MR A X4,
MR NRRERE A, HISERREEG LA, A xsltproc BE—THM XSLT BANERERG, BT
T2 KiCad &2, HEHEE MLUSEANEIT xsltproc Zig.

ft XSL 24k (XSLT) HISAFRITELLIRTS: http://www.w3.0org/TR/xslt

NOTE LIRE—THNWEXS R, ZEEA Python SiE T EMAR XSLT,

{85F XSLT i PADS FIZR 3265
TENGIFERTEEER xlstproc Jg PADS RIS BIZ— T4 L85,
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http://www.w3.org/TR/xslt

PADS MZFRASTUAFER4ERK :

o HEIIXK
o —TRERFIR, UNRSETHEEEINEE.

TEZE—T XSL #I&, hiEMZR 4R % PADS ERET.
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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.

How to use:
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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XRBIBIT xsltproc G/ PADS MZRai S ¢

*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
Uu1.2

u2.3
*SIGNAL* /SIG_OUT
P1.2

u2.5

u2.2
*SIGNAL* /CLOCK_IN
R1.2

C1.1

U1.1

P1.3

*END*

I TIXFELIRIImDITRE

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

{858 XSLT B Cadstar FIZREIF
THEIFGIFER TAHAER xlstproc A Cadstar RS EIZE— T4 a8,

Cadstar PR MRERER,
o HEFIXR
o LRFIR | RMEITIREZHITHE

FEE—T XSL#aE, 1SREMELHEER N Cadstar EIEH.
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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&n1;</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 #iH 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

{5 XSLT Y OrcadPCB2 RZRT 1
EHRRAE— TR, MENEdk, STHEHRSERIRENGIE, H3IA— TS,

TERE—T XSL #1\%K, SR A4 % Orcad MR

P1
u2
U1
1
R1

U1
1

P1
R1
U1
u2

"CONN_4"
"74LS74"
"74LS04"
nepn

nRY

.7 "GND"
.2
u2.
.4
.1orveet
.14
.4

7

uz2.1

u2.
P1.
u1.
u2.
P1.
u2.
u2.
R1.
Cc1.
u1.
P1.

N

N-4"

"/SIG_OouT"

"/CLOCK_IN"

W =" =N NUDNWN= =
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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, SoftPLC Corporation.
GPL v2.

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

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

1>

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

<l--
Netlist header
Creates the entire netlist
(can be seen as equivalent to main function in C
-—>
<xsl:template match="/export">
<xsl:text>( { Eeschema Netlist Version 1.1 </xsl:text>

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

<xsl:apply-templates select="design/tool"/>
<xsl:text>}&nl;</xsl:text>

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

<xsl:text>)&n1;*&nl;</xsl:text>
</xsl:template>

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

Rloc
Generate date in header like "20/08/2010 10:45:33"
oD
<xsl:template match="date">
<xsl:apply-templates/>
<xsl:text>&nl;</xsl:text>
</xsl:template>

<l--
This template read each component
(path = /export/components/comp)
creates lines:
( 3EBF7DBD $noname U1 74LS125
pin list
)

and calls "create_pin_list" template to build the pin list
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X2 OrcadPCB2 #3214,

( { Eeschema Netlist Version 1.1 29/08/2010 21:07:51
eeschema (2010-08-28 BZR 2458)-unstable}
( 4C6E2141 $noname P1 CONN_4
1 VCC )
2 /SIG_OUT )
3 /CLOCK_IN )
4 GND )

~ 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 AASA 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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Action

Align Elements 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...
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Default
Hotkey

Ctrl + Shift +

E

Ctrl +| E

Description

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)



Action
Generate Bill of
Materials...

Generate Bill of
Materials
(External)...

Generate Legacy

Bill of Materials...

Highlight Net
Highlight Nets

Import Footprint
Assignments...

Import Graphics...

Line Mode for
Wires and Buses

Line Mode for
Wires and Buses

Line Mode for
Wires and Buses

Line Mode for
Wires and Buses

Remap Legacy

Library Symbols...

Repair Schematic

Rescue Symbols...

Save Current
Sheet Copy As...

Schematic Setup...

Select on PCB

Set Do Not
Populate

Exclude from Bill
of Materials

Default
Hotkey

Ctrl + Shift +

F

Shift + Space

Description

Generate a bill of materials for the current schematic

Generate a bill of materials for the current schematic using
external generator

Generate a bill of materials for the current schematic (Legacy
Generator)

Highlight net under cursor
Highlight wires and pins of a net

Import symbol footprint assignments from .cmp file created by
board editor

Import 2D drawing file

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

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

Edit schematic setup including annotation styles and electrical rules
Select corresponding items in PCB editor

Set the do not populate attribute

Set the exclude from bill of materials attribute
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Action Default
Hotkey

Show ERC Errors

Show ERC
Exclusions

Show ERC
Warnings

Show Hidden
Fields

Show Hidden Pins

Show Net
Navigator

Show OP Currents
Show OP Voltages

Switch to PCB
Editor

Scripting Console
Simulator

Toggle Do Not Ctrl |+| Alt |+
Populate X

Toggle Exclude
from Bill of
Materials

Toggle Exclude
from Board

Toggle Exclude
from Simulation

Unset Do Not
Populate

Include in Bill of
Materials

Include on Board

Include in
Simulation

178

Description

Show markers for electrical rules checker errors

Show markers for excluded electrical rules checker violations

Show markers for electrical rules checker warnings

Toggle display of hidden text fields

Toggle display of hidden pins

Toggle the net navigator panel visibility

Show operating point current data from simulation
Show operating point voltage data from simulation

Open PCB in board editor

Show the Python scripting console
Show simulation window for running SPICE or IBIS simulations.

Toggle the do not populate attribute

Toggle the exclude from bill of materials attribute

Toggle the exclude from board attribute

Toggle the exclude from simulation attribute

Clear the do not populate attribute

Clear the exclude from bill of materials attribute

Clear the exclude from board attribute

Clear the exclude from simulation attribute



Action Default
Hotkey

Add Circle

Add Rectangle

Add Sheet S
Add Text Box

Import Sheet Pin

Add Wire to Bus z
Entry

Add Net Class
Directive

Add Global Label ctrl |+ L

Add Hierarchical H
Label

Add Image

Add Junction J
Add Label L
Add No Connect Q
Flag

Add Power P
Add Text T
Add Symbol A
Add Bus B
Add Lines I
Add Wire W
Switch Segment /
Posture

Undo Last Back
Segment

Unfold from Bus €
Assign Netclass...

Description

Draw circles

Draw rectangles

Draw hierarchical sheets
Draw text box items

Import hierarchical sheet pins

Add a wire entry to a bus

Add net class directive labels

Add global labels

Add hierarchical labels

Add bitmap images
Draw junctions
Draw net labels

Draw no-connection flags

Add power symbols
Draw text items
Add symbols

Add a bus

Draw graphic lines
Add a wire

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
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Action

Cleanup Sheet Pins
Edit Footprint...

Edit Reference
Designator...

Edit Text &
Graphics
Properties...

Edit Value...

Mirror
Horizontally

Mirror Vertically
Pin Table...
Properties...
Repeat Last Item

Rotate
Counterclockwise

Rotate Clockwise

De Morgan
Alternate

De Morgan
Standard

Slice
Swap

Symbol
Properties...

Change to
Directive Label

Change to Global
Label

Change to
Hierarchical Label

Change to Label

180

Default
Hotkey

Ins

Description

Delete unreferenced sheet pins
Displays footprint field dialog

Displays reference designator dialog

Edit text and graphics properties globally across schematic

Displays value field dialog

Flips selected item(s) from left to right

Flips selected item(s) from top to bottom
Displays pin table for bulk editing of pins
Displays item properties dialog
Duplicates the last drawn item

Rotates selected item(s) counter-clockwise

Rotates selected item(s) clockwise

Switch to alternate De Morgan representation

Switch to standard De Morgan representation

Divide into unconnected segments
Swaps selected items' positions

Displays symbol properties dialog

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



Action

Select Connection
Select Node
Navigate Back
Change Sheet
Enter Sheet
Navigate Forward
Leave Sheet

Next Sheet
Previous Sheet
Navigate Up

Push Pin Length

Push Pin Name
Size

Push Pin Number
Size

Create Corner
Remove Corner

User-defined
Signals...

New Analysis
Tab...

Open Workbook...

Probe Schematic...

Run Simulation

Save Workbook

Save Workbook
As...

Show SPICE
Netlist

Edit Analysis Tab...

Alt

Alt

Alt

Alt

Alt

Pgbn

PgUp

Alt +

Ctrl

ctrl

ctrl

Ctrl

+

Default
Hotkey

Left

Right

Back

Up

Shift |+

Description

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

Copy pin length to other pins in symbol

Copy pin name size to other pins in symbol

Copy pin number size to other pins in symbol

Create a corner
Remove corner

Add, edit or delete user-defined simulation signals

Add a simulator probe

Edit the SPICE command and plot setup for the current analysis tab
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Action

Export Current
Plot as PNG...
Dark Mode Plots

Dotted
Current/Phase

Show Legend
Add Lines
Add Polygon
Add Text Box

Move Symbol
Anchor

Add Pin
Add Text

Add Symbol to
Schematic

Copy
Cut
Delete Symbol

Derive from
Existing Symbol

Duplicate Symbol
Edit Symbol
Export...

Export Symbol as
SVG...

Export View as
PNG...

Hide Symbol Tree

182

Default
Hotkey

Description

Draw plots with a black background

Draw secondary signal trace (current or phase) with a dotted line

Add connected graphic lines
Draw polygons
Add a text box item

Specify a new location for the symbol anchor

Add a pin
Add a text item

Add Symbol to Schematic

Remove the selected symbol from its library

Create a new symbol, derived from an existing symbol

Make a copy of the selected symbol
Show selected symbol on editor canvas
Export a symbol to a new library file

Create SVG file from the current symbol

Create PNG file from the current view



Action Default Description

Hotkey
Import Symbol... Import a symbol to the current library
New Symbol... ctrl [+ N Create a new symbol
Paste Symbol
Rename Symbol... Rename the selected symbol
Save Library As... ctrl |+ shift + Save the current library to a new file.
S
Save Copy As... Save a copy of the current symbol to a different library.
Set Unit Display Set the display name for a unit
Name...
Show Pin Annotate pins with their electrical types
Electrical Types
Show Pin Annotate pins with their numbers
Numbers
Show Symbol Tree
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...

=

BUT8/EOlfE KiCad R, SEEREERERT. TLERIFRERN SRR IS IRER D ECA X LR FHRY
{E'{E_[_/'\o

Action Default Description
Hotkey
Exclude Marker Mark current violation in Checker window as an exclusion
Next Marker Go to next marker in Checker window
Previous Marker Go to previous marker in Checker window
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Action

Add Library...
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...

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

Inactive Layer
View Mode

Inactive Layer
View Mode (3-
state)

Inches
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Default Description

Hotkey
Add an existing library folder
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
N
Shift + N
Place the grid origin point
Toggle inactive layers between normal and dimmed
H Cycle inactive layers between normal, dimmed, and hidden

Use inches



Action

Snap to Objects on

All Layers

Toggle Snapping
Between Active
and All Layers

Millimeters
Mils

New...

New Library...
Open...

Page Settings...
Pan Down

Pan Left

Pan Right

Pan Up

Pin Library
Plot...

Print...

Quit

Redo Last Zoom

Reset Local
Coordinates

Revert
Save
Save All

Save As...

Save a Copy...

Select Columns...

Default
Hotkey

Shift + S

ctrl + /N

Ctrl + 0

Shift + Down

Shift + Left

Shift + Right

Shift |+ Up

Ctrl +| P

Space

Ctrl |+|S

Ctrl + Shift +

S

Description

Enables snapping to objects on all visible layers

Toggles between snapping on all visible layers and only the active

area

Use millimeters

Use mils

Create a new document in the editor
Create a new library folder

Open existing document

Settings for paper size and title block info

Keep the library at the top of the list
Plot

Print

Close the current editor

Return zoom to level prior to last zoom undo

Throw away changes
Save changes
Save all changes

Save current document to another location

Save a copy of the current document to another location
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Action
Show Context
Menu

Footprint Library
Browser

Footprint Editor

Switch to Project
Manager

Show Properties
Manager

Symbol Library
Browser

Symbol Editor

Draw Bounding
Boxes

Always Show
Cursor

Full-Window
Crosshairs

Show Grid

Grid Overrides

Polar Coordinates
Switch units

Undo Last Zoom
Unpin Library

Update PCB from
Schematic...

Update Schematic
from PCB...

Center on Cursor
Zoom to Objects

Zoom to Fit
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Default
Hotkey

Ctrl + Shift +

X

Ctrl |+ Shift |+

G

Ctrl |+ U

F8

F4
Ctrl + Home

Home

Description

Perform the right-mouse-button action

Browse footprint libraries

Create, delete and edit footprints

Show project window

Showr/hide the properties manager

Browse symbol libraries

Create, delete and edit symbols

Draw Bounding Boxes

Display crosshairs even in selection tool

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

Return zoom to level prior to last zoom action

No longer keep the library at the top of the list

Update PCB with changes made to schematic

Update schematic with changes made to PCB

Center on Cursor
Zoom to Objects

Zoom to Fit



Action

Zoom to Selection
Cancel

Copy

Cut

Cycle Arc Editing
Mode

Delete

Interactive Delete
Tool

Duplicate
Find

Find and Replace

Find Next

Find Next Marker

Find Previous
Finish

Paste

Paste Special...
Redo

Replace All

Replace and Find
Next

Show Search Panel
Select All
Undo

Unselect All

Default
Hotkey

Ctrl

Ctrl

Ctrl

Ctrl

Del

Ctrl

Ctrl

ctrl

F3

ctrl

ES

+| F5

+| C

+ X

+| Space

+ D

+ F

+ Alt |+

+ Shift |+

Shift + F3

End

Ctrl

Ctrl

Ctrl

Ctrl

ctrl

ctrl

+ Shift |+

Description

Zoom to Selection

Cancel current tool

Copy selected item(s) to clipboard
Cut selected item(s) to clipboard

Switch to a different method of editing arcs

Deletes selected item(s)

Delete clicked items

Duplicates the selected item(s)
Find text

Find and replace text

Find next match

Find previous match
Finish current tool

Paste item(s) from clipboard

Paste item(s) from clipboard with annotation options

Redo last edit
Replace all matches

Replace current match and find next

Showr/hide the search panel
Select all items on screen
Undo last edit

Unselect all items on screen
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Action Default
Hotkey

Donate
Get Involved

Getting Started
with KiCad

Help

List Hotkeys... ctrl [+ F1
Preferences... ctrl |+,
Report Bug

Manage Footprint
Libraries...

Manage Symbol
Libraries...

188

Description

Open "Donate to KiCad" in a web browser
Open "Contribute to KiCad" in a web browser

Open “Getting Started in KiCad” guide for beginners

Open product documentation in a web browser

Displays current hotkeys table and corresponding commands
Show preferences for all open tools

Report a problem with KiCad

Edit the global and project footprint library lists

Edit the global and project symbol library lists
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